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EXECUTIVE SUMMARY 
1.1 Background 
This Facility Plan outlines sewer system improvements that are necessary to reduce combined 
sewer overflows (CSOs) from Seattle Public Utilities’ (SPU’s) Ballard, Fremont, and Wallingford 
areas and King County Department of Natural Resources and Parks (DNRP’s) 11th Avenue NW 
and 3rd Avenue W Basins. Figure 1-1 shows the Ship Canal Water Quality (WQ) Project (also 
called the Ship Canal Project and formerly called the Shared West Ship Canal Tunnel Option) 
conceptual system illustration. 

To help control CSOs from these areas, various storage and flow transfer concepts were 
evaluated in SPU's Plan to Protect Seattle's Waterways (the Plan; SPU, 2014a and 2015a) and 
DNRP’s 2012 King County Long-term Combined Sewer Overflow Control Plan Amendment 

(CSO Control Plan Amendment; King County, 2012a). The Ship Canal WQ Project was selected 
as the recommended option by both agencies. This Facility Plan describes the project 
components and other key considerations of the recommended option. 

The City of Seattle (City) originally constructed a combined sewer system in the Ship Canal WQ 
Project area (project area) from the late 1800s into the mid-1900s, meaning that both sanitary 
sewage (sewage) and stormwater runoff are conveyed in the same pipes. The City, and later, 
SPU, modified the sewer system over time. Some portions of the project area now have fully 
separated sewers, meaning that sewage and stormwater are collected and conveyed in 
separate systems. Other portions of the project area have partially separated sewers, meaning 
that stormwater from roof drains and foundations enters the sanitary sewer system, while 
stormwater from roadways enters a separate drainage system.  

Much of DNRP’s system of regional interceptors was constructed before it was transferred to 
the Municipality of Metropolitan Seattle (Metro) in 1961. Metro was formed through a 
referendum in 1958 and was the precursor regional wastewater agency to DNRP. Metro 
expanded the system in the 1960s and 1970s as part of a regional wastewater management 
strategy to reduce pollution to local water bodies. While some parts of DNRP's collection system 
are fully separated, the interceptors in the project area are considered combined sewers. Flows 
from the project area are conveyed to DNRP’s West Point Treatment Plant for secondary 
treatment and ultimately discharged to Puget Sound. DNRP designed, sized, and built West 
Point Treatment Plant as part of its CSO control planning to provide full secondary treatment for 
300 million gallons per day (MGD) and to provide primary treatment and disinfection for an 
additional 140 MGD. 

Portions of the Ship Canal WQ Project basins have partially separated sewer systems, where 
stormwater from private property (for example, roof drains) typically enters the sanitary sewer 
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system, while stormwater from public property (for example, streets) typically enters a separate 
drainage system. For partially separated systems, under wet-weather conditions, flows are a 
combination of sewage and stormwater. As long as the flows are within the capacity of the 
sewer system, the pipes convey all flows to the West Point Treatment Plant. However, if flows 
exceed the capacity of the sewer system, then the excess volume of sewage and stormwater 
discharges into receiving water bodies through CSO outfalls. For this project, these receiving 
water bodies are Lake Union, Lake Washington Ship Canal (Ship Canal), and Salmon Bay 
Waterway. 

1.2 Regulatory Requirements 
The following laws and regulations require that the City and King County limit CSOs to a 
20-year moving average of no more than one untreated discharge per year per permitted outfall: 

 Revised Code of Washington (RCW) 90.48.480—This law requires “the greatest 
reasonable reduction of combined sewer overflows.” 

 Washington Administrative Code (WAC) 173-245-020 (22)—"’The greatest reasonable 
reduction’ means control of each CSO in such a way that an average of one untreated 
discharge may occur per year.” 

 City’s and King County’s National Pollutant Discharge Elimination System (NPDES) 
permits and Consent Decrees1, 2—These direct that a moving 20-year period be used for 
long-term averaging of the overflow frequency. 

SPU’s Ballard, Fremont, and Wallingford CSO outfalls (Outfalls 147, 150, 151, 152, and 174) 
and DNRP’s 3rd Avenue W (008) and 11th Avenue NW (004) outfalls exceed a 20-year moving 
average of one untreated discharge per year. These CSO outfalls are the focus of the CSO 
control measures described in this Facility Plan. 

The following key terms relate to the volume and frequency requirements: 

 Control volume—The amount of excess combined sewage that must be captured or 
intercepted upstream of the outfall such that a 20-year moving average of no more than one 
untreated discharge per year per outfall is achieved.  

 Storage volume—The actual size of the facility that needs to be constructed to operate and 
meet the control volume requirement for all CSO basins being controlled under various 
conditions. 

                                                 

1 United States of America and the State of Washington, Plaintiffs, v. The City of Seattle, Washington, Defendant. In the United 
States District Court for the Western District of Washington. Consent Decree. Civil Action No. 2:13-cv-678. Document 6. Filed 
July 3, 2013. Available at http://www.seattle.gov/util/cs/groups/public/@spu/@drainsew/documents/webcontent/02_030700.pdf 

2 United States of America and the State of Washington, Plaintiffs, v. King County, Washington, Defendant. In the United States 
District Court for the Western District of Washington. Consent Decree. Civil Action No. 2:13-cv-677 Document 6, Filed July 3, 
2013. Available at http://www.kingcounty.gov/environment/wastewater/CSO/ControlReq.aspx. 

http://www.kingcounty.gov/environment/wastewater/CSO/ControlReq.aspx
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The storage volume is not necessarily the same as the control volume. Storage volume differs 
in that it depends on additional factors, including the following: (1) system hydraulics, 
(2) storage location, (3) control system, and (4) timing of the release of stored volumes to avoid 
impacts to downstream facilities.  

The minimum control volume for the various project area basins, based on hydraulic and 
hydrologic modeling, is estimated to be 15.24 million gallons (MG). The actual storage volume 
will be confirmed during project design. The SPU and DNRP project team will consider various 
tunnel diameters during project design; each would provide or exceed the required control 
volume.  

DNRP’s participation as a partner with the SPU on the Ship Canal WQ Project is contingent 
upon the United States Department of Justice (DOJ), United States Environmental Protection 
Agency (EPA), and the Washington State Department of Ecology’s (Ecology’s) approval of a 
modification to King County’s Consent Decree to allow a joint project between the City and King 
County. King County’s participation as a partner on the project is also contingent upon the 
execution of a binding, joint project agreement (JPA) between King County and the City that is 
acceptable to both parties. The JPA will address the design, construction, and operations and 
maintenance (O&M) of a joint project. 

Table 1-1 shows current Consent Decree milestones dates for both agencies. DNRP has 
requested a nonmaterial Consent Decree modification to enable their participation in this 
project. 

1.3 Combined Sewer Overflow Control Options 
Development and Evaluation 

The Draft SPU Long Term Control Plan (LTCP; Volume 2 of the Plan to Protect Seattle’s 

Waterways; SPU, 2014a) detailed and evaluated the following four options for controlling CSOs 
in the Ballard, Fremont, and Wallingford neighborhoods as part of the Ship Canal WQ Project:  

 SPU independent tanks and flow transfer projects (multiple storage tanks and flow transfers) 
and DNRP independent storage and flow transfer projects 

 SPU independent tunnel and DNRP independent storage and flow transfer projects 

 Combination of independent SPU and DNRP storage and flow transfer projects plus shared 
SPU and DNRP storage facilities 

 Two shared SPU and DNRP tunnel projects  
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Table 1-1. Current Consent Decree Milestone Dates Relevant to Facility Plan 

Ship Canal WQ Project Milestone 
SPU Plan 

Implementation 
Milestone Dates 

DNRP CSO 
Control Plan 
Amendment 

Implementation 
Milestone Dates 

Submit Facility Plan for DNRP 3rd Avenue W a Not applicable December 31, 2018 
Submit Facility Plan for DNRP 11th Avenue NW a Not applicable December 31, 2026 
Submit Draft Engineering Report for Ship Canal WQ 
Project b 

March 31, 2017 Not applicable 

Submit Final Engineering Report for Ship Canal WQ 
Project b 

December 31, 2017 Not applicable 

Submit Draft (90 percent) plans and specifications to 
Ecology for Ship Canal WQ Project b 

March 31, 2020 Not applicable 

Submit Final (100 percent) plans and specifications to 
Ecology for Ship Canal WQ Project b 

December 31, 2020 Not applicable 

Start construction for Ship Canal WQ Project b July 1, 2021 Not applicable 
Complete construction of CSO control measure for 
DNRP 3rd Avenue W a 

Not applicable December 31, 2023 

Complete construction of CSO control measure for 
DNRP 11th Avenue NW a 

Not applicable December 31, 2030 

Complete construction of Ship Canal WQ Project b December 31, 2025 Not applicable 
Achieve control status for combined sewer basins 
controlled by Ship Canal WQ Project b 

December 31, 2026 December 31, 2030 

a Dates to be revised per Non-Material Consent Decree Modification No. 2:13-cv-677. 

b Dates per the approved Final Plan (SPU, 2015a). 

 

The recommended option for the Final LTCP (SPU, 2015a) was identified using a triple bottom 
line (TBL) analysis of the highest-ranking options. TBL is an economic analysis technique that 
evaluates financial, social, and environmental costs, benefits, and risks of each option. 

The shared SPU and DNRP Ship Canal WQ Project was found to be a cost-effective way to 
meet the project’s objectives. The independent tanks and flow transfer projects option had 
similar capital costs but greater construction impacts and less future flexibility. SPU and DNRP 
agreed that the shared SPU and DNRP Ship Canal WQ Project was the preferred option for the 
Ship Canal area. This recommendation was included in the Final SPU Plan, which was 
approved by the Seattle City Council on May 4, 2015. 

The following factors support this recommendation:  

 The project will result in lower overall community impacts: 

• Significantly less truck traffic by using alternative rail or barge transportation of spoils 
and materials from the tunnel construction site, 
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• Less surface excavation with the tunnel compared with tanks 

• Less conveyance with the tunnel, so less excavation occurring at surface excavation 
sites in the right-of-way compared with tanks 

• Shorter length of open cut pipeline construction disrupting street rights-of-way  

• Lower risk of encountering, handling, and remediating contaminated soils at the surface 

 Both SPU and DNRP will gain greater operational flexibility and lower risk of compliance 
failure, provided by the aggregated storage volume serving the multiple CSOs in the project 
area. Centralized storage will offer benefit of reducing maintenance of DNRP and SPU 
infrastructure. Centralized storage also will offer the benefit of adding future capacity with 
fewer impacts. 

 Less property will be required, and there will be less surface impact on required property; 
there will be an opportunity to surplus a significant portion of acquired property post-
construction or to repurpose the property for beneficial public use.  

 Most key property acquisition for the tunnel is already in progress by SPU, whereas 
independent tank-based storage would require a siting and property acquisition process for 
the DNRP tank and appurtenances. SPU would also need additional siting and property 
acquisition for independent tank-based storage. The anticipated duration of additional 
property siting and acquisition is a considerable risk to the overall compliance schedules for 
SPU and DNRP and is mitigated through the joint tunnel project. 

 There will be greater opportunity for spoils disposal using barges or rail transport. 

 Fewer pump stations will be required. 

In addition, when viewed with greater attention toward nonmonetary considerations, the shared 
Ship Canal WQ Project tunnel option offers advantages over the independent tank-based 
storage and flow transfer options. Table 1-2 lists these advantages. 

The Facility Plan continues refining the recommended option from the Final LTCP (SPU, 
2015a). Additional engineering and scientific analyses were completed to better define physical 
project characteristics, assess environmental and community impacts, and refine project cost 
estimates. 
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Table 1-2. Shared SPU and DNRP Tunnel Option Advantages over  
Independent Tanks/Flow Transfer Options 

Project Aspect Project Benefit 
Community impacts Lower overall community impacts from construction and operation  
Work plan and contracting 
strategy 

Accommodate flexible packaging that optimizes work and risk 
allocation to design and construction contractors, while meeting 
organization cash flow objectives 

Real estate and right-of-way 
acquisition 

Lower risk because less surface area and property acquisition are 
required and major property acquisition is already in progress, 
avoiding additional siting and acquisition required by independent 
tank-based storage 

Demolition and clearing Lower risk because of smaller surface site footprints and shorter 
length of open-cut conveyance 

Site remediation Lower risk because of smaller site footprints and shorter length of 
open-cut conveyance 

Utility relocation and protection Lower risk because of smaller site footprints and shorter length of 
open-cut conveyance 

Site excavation and 
excavation support 

Lower risk because of smaller excavations/structures and greater 
separation from existing structures and infrastructure 

Storage structure construction Readily designed and constructed using proven configurations and 
methodologies adapted from other successful tunnel projects 

Conveyance system 
construction 

Opportunity to route a portion of the tunnel drain force main pipeline 
within the tunnel bore, further reducing open-cut pipeline 
construction impacts 

Instrumentation and control 
and SCADA 

Simpler integration and operational control strategies afforded by 
aggregation of storage into a single, centralized facility; ease of 
operation afforded by centralized versus spatially distributed, 
multiple storage facilities 

SCADA supervisory control and data acquisition 

1.4 Recommended Option 
The Ship Canal WQ Project will provide offline storage of combined wastewater in a deep 
storage tunnel constructed between the Ballard and Wallingford CSO areas, on the north side of 
the Ship Canal. The project will control the Ballard CSO basins (Outfalls 150,151, and 152), 
Fremont (Outfall 174) and Wallingford (Outfall 147) CSO basins, DNRP 3rd Avenue W Overflow 
Structure (DSN008), and 11th Avenue NW Overflow Structure (DSN004). Figures 1-2 and 1-3 
provide plan views of the Ship Canal WQ Project location and components west and east, 
respectively. 

Flow monitoring data and hydraulic modeling analysis both indicate the Ship Canal CSO outfalls 
currently exceed the one untreated discharge per year regulatory standard. Table 1-3 shows the 
predicted annual CSO frequency and volume and the control volume for each outfall that will be 



1. Executive Summary 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft  Page – 1‐7 

controlled by this project. These CSO statistics were derived from a 32-year simulation with 
calibrated hydraulic models and represent how the existing system performs under a wide 
variety of historical climate conditions.  

Table 1-3. Long-Term Modeling Results: CSO Frequencies, 
Overflow Volumes, and Control Volumes a 

Basin 
Average Number of 

CSO Events Per Year 
Average Annual 

CSO Volume (MG) 
Control Volume 

(MG) 
152 47.8 23.5 5.38 

150/151 16.0 2.9 0.62 
11th Avenue NW b 16.1 11.2 1.85 

174 8.6 3.8 1.06 
3rd Avenue W b 16.8 17.5 4.18 

147 41.9 8.9 2.15 
TOTAL 147.2 67.8 15.24 

a The SPU control volumes account for future climate change and were identified through hydraulic 

modeling presented in the SPU Final LTCP (SPU, 2015a), with boundary conditions provided for the 

DNRP combined sewer conveyance system. The DNRP control volumes were presented in DNRP’s 

CSO Control Plan Amendment (King County, 2012a).  
b These are DNRP outfalls. 3rd Avenue W is also referred to as DSN 008 and 11th Avenue NW referred to 

as DSN 004. 

DSN discharge serial number 

 

Table 1-4 shows the estimated frequency of CSO discharges after the recommended project is 
implemented based on a 1990-to-2009 simulation conducted with calibrated CSO models (see 
SPU Final LTCP, Appendix L, Section 13 [SPU, 2015a] for additional details). 

Table 1-4. Predicted CSO Frequency with Tunnel Volume Approximately 
Equal to the Combined Control Volumes: Based on 1990 to 2009 Rainfall 

Basin Average Number of CSO Events Per Year 
152 0.7 

150/151 0.6 
11th Avenue NW 0.4 

174 0.5 
3rd Avenue W 0.5 

147 0.6 
Note: The SPU design storage volumes account for future climate change and were identified through 

hydraulic modeling of the CSO control measure concepts presented in the SPU Final LTCP (SPU, 2015a), 

with boundary conditions provided for the DNRP combined sewer conveyance system. 

The main components of the Ship Canal WQ Project include the storage tunnel and 
appurtenances, conveyance facilities to convey SPU and DNRP CSO flows into the tunnel, and 
a pump station and force main to drain flows from the tunnel. The modeling results indicate the 
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Ship Canal WQ Project would reduce CSO frequencies to less than one per year from each 
basin.  

These main components listed below were identified during conceptual planning and are shown 
on Figures 1-4 through 1-9: 

 A minimum 15.24-MG offline storage tunnel will have a minimum 14-foot nominal inner 
diameter (ID), measuring approximately 14,000 feet long.  

• The stored combined sewage in the storage tunnel will flow from the East Portal in 
Wallingford westward to the West Portal in Ballard near CSO Outfalls 150 and 151.  

• The tunnel alignment is planned to be primarily in the street right-of-way along the north 
side of the Ship Canal. 

 Seven diversion structures will divert combined sewage away from existing CSO outfalls to 
the tunnel. 

 Five drop structures will convey combined sewage from the surface into the storage tunnel; 
four structures will have odor control systems. 

 A pump station will be located at the West Portal with a minimum peak capacity of 32 MGD 
to empty the storage tunnel in approximately 12 hours. 

Conveyance facilities will include the following: 

 Gravity sewer line to convey flows from SPU’s diversion structure at Ballard Outfalls 152, 
151, and 150 to the tunnel drop shaft (approximately 1,800 linear feet of 60- to 72-inch-
diameter pipe) 

 Gravity sewer line to convey flows from DNRP’s diversion structure at 11th Avenue NW to 
the tunnel drop shaft (approximately 100 linear feet of 60-inch to 72-inch-diameter pipe) 

 Gravity sewer line to convey flows from SPU’s diversion structure at Fremont Outfall 174 to 
the tunnel drop shaft (approximately 700 linear feet of 30- to 36-inch-diameter pipe) 

 Gravity sewer line to convey flows from DNRP’s diversion structure at 3rd Avenue W (under 
the Ship Canal) to the tunnel drop shaft (approximately 800 linear feet 48- to 60-inch-
diameter diameter pipe) 

 Gravity sewer line to convey flows from SPU’s diversion structure at Wallingford Outfall 147 
to the tunnel drop shaft (approximately 1,000 linear feet of 24- to 30-inch-diameter pipe) 

 Force main to convey flows from the tunnel pump station to DNRP’s existing Ballard Siphon 
wet-weather barrel forebay (approximately 1,900 linear feet of dual 24-inch-diameter pipe). 

All conveyance sizing and quantities, including the storage tunnel, are estimates based on 
conceptual planning to date. Actual diameters and lengths of conveyance facilities will be 
determined during the project design phase. 
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Gravity sewer lines to convey flows from SPU’s diversion structures at Ballard Outfalls 152, 151, 
and 150 and Wallingford Outfall 147 to the tunnel drop shafts have been excluded from the cost 
sharing agreement between SPU and DNRP and are the sole responsibility of SPU. 

Following are key system components of the recommended option: 

 Storage Tunnel—The baseline storage tunnel has a minimum 14-foot nominal inner 
diameter with a minimum of 15.24 MG storage capacity; the actual diameter will be 
determined during project design. To determine a project envelope of construction and 
environmental impacts and costs, the tunnel turning radii and construction shaft sizing are 
based on a maximum 18-foot-diameter tunnel. The tunnel will have an average depth of 
cover of approximately 120 feet to the tunnel crown. Flows will enter the storage tunnel by 
gravity and be pumped to the local SPU sewer and DNRP regional interceptor when 
downstream capacity in these systems is available. A flushing system at the East Portal will 
be used to clean the storage tunnel following operation to remove accumulated solids and 
debris. 

 Tunnel Effluent Pump Station (TEPS)—A pump station with a minimum 32-MGD peak 
capacity to empty the storage tunnel in approximately 12 hours will be constructed at the 
West Portal, located within the deep shafts used to construct the tunnel. An above-grade 
building will provide secured access to the TEPS dry-well and wet-well areas. An on-site 
diesel-powered generator housed in the TEPS building to minimize noise impacts will 
provide standby power. The TEPS will be designed for automated operation (unstaffed) and 
include safety and ventilation systems; electrical and control systems; access considerations 
and spatial considerations for on-site maintenance; permanent lifting equipment; and other 
operational systems required for safe long-term O&M activities. 

 Drop Shafts, Portals, and Vortex Drop Structures—Drop shafts and portals are finished 
facilities that will be located along the tunnel alignment providing conveyance functions and 
tunnel access. Located within the West Portal (wet well), 11th Avenue NW Drop Shaft, North 
3rd Avenue/174 Drop Shaft, South 3rd Avenue Drop Shaft, and East Portal, vortex drop 
pipes will convey flows vertically downward from near-surface conveyance pipelines to the 
storage tunnel. The drop shafts and portals will also provide access to the tunnel along the 
alignment for entry into the tunnel by SPU maintenance staff as needed. Small standby 
generators located at the portal and drop shafts will provide power to instrumentation and 
nearby control gates located at conveyance system diversion structures. 

 Conveyance—This project will include structures needed to intercept combined sewer flows 
during storm events from the SPU and DNRP CSO basins. Gravity pipelines will convey 
flows to the storage tunnel. Diversion structures with control gates will direct water either into 
the tunnel or to existing outfalls. Conveyance elements will also include the TEPS force 
mains, which will pump flows to the Ballard Regulator Station and new grit removal 
structures in the SPU local sewer system upstream of the CSO interception structures. The 
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primary anticipated construction method for conveyance pipes will be open-cut construction. 
Some sections will be constructed using microtunneling (trenchless method) to avoid 
extended surface impacts; cross under critical utilities, railroads, and streets; and construct 
the 3rd Avenue W CSO connection under the Ship Canal to the North 3rd Avenue/174 Drop 
Shaft. Real-time controls, including automated adjustable gates, and level and flow sensors 
will be included at diversion structures and actively control flows entering the storage tunnel 
and determine flows diverted to the existing outfalls. 

 Odor Control—An odor control system incorporating a fan and activated carbon-scrubbing 
media to treat foul air from the tunnel will be located at the TEPS. An underground facilities 
vault containing an activated carbon odor control system, mechanical, electrical, and control 
systems will be located at the 11th Avenue and North 3rd Avenue/174 Drop Shafts and at 
the East Portal. 

 Modifications to Existing System—Changes to existing overflow structures for both SPU 
and DNRP, primarily weir reconstruction or adjustment, are anticipated as part of this 
project. A new siphon dewatering pump station is being considered for the DNRP Ballard 
Siphon Afterbay to periodically dewater the wet-weather siphon barrel and remove 
accumulated solids. A section of the existing SPU conveyance system near Outfall 147 will 
be converted to in-line pipe storage (or a small pump station added) to provide 
approximately 50,000 gallons of control volume for flows that cannot be controlled by the 
storage tunnel (to be determined during final design).  

The alignment, depth, configuration, location, and operation of the key system components may 
be refined during the project’s final design phase. 

In addition to the key system components described above, the project will incorporate the 
following elements:  

 24th Avenue NW Pedestrian Pier Improvements—A considerable portion of tunnel 
construction spoils and other waste materials will be transported to a disposal site using 
barges. The existing 24th Avenue NW Pedestrian Pier located adjacent to the West Portal 
will require reconstruction in its current location to accept the anticipated loading equipment 
required for the effective use of barges. When the project is completed, the reconstructed 
pier will be converted back to a public amenity. 

 Outfall 151 Rehabilitation—SPU will rehabilitate the CSO Outfall 151 pipe that conveys 
CSO flow from Basin 151 to the Salmon Bay waterway. The existing 18-inch-diameter wood-
stave pipe is in poor condition. SPU plans to rehabilitate this outfall pipe as part of the 
proposed Ship Canal WQ Project to minimize neighborhood disruption.  

After the Ship Canal WQ Project is constructed and operating, CSOs will occur only during 
extreme storm events when the capacity of the tunnel is exceeded. During less extreme events, 
stored flows will drain from the tunnel to the West Point Treatment Plant for treatment after 
rainfall ends and/or conveyance capacity is available. 
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Table 1-5 shows the projected annual cash flow for the Ship Canal WQ Project based on the 
project schedule included in Appendix A. The dollars are escalated to the year in which the 
costs occur. For example, the amounts for 2017 are expressed in 2017 dollars while the 
amounts for 2018 are expressed in 2018 dollars. A 2-percent annual inflation rate was used for 
the cost escalation. The dollars are based on the total cost projection presented later in in 
Chapter 11 (14-foot-diameter tunnel basis). The joint project between SPU and DNRP is 
contingent upon the execution of a binding JPA. The cost share between SPU and DNRP is 
discussed in Chapter 11. 

Table 1-5. Projected Annual Cash Flow for the Ship Canal Water Quality Project  

Year Annual Cash Flow a 
Prior Years b $22,800,000 

2016 $21,300,000 
2017 $19,100,000 
2018 $25,000,000 
2019 $56,000,000 
2020 $86,700,000 
2021 $78,100,000 
2022 $51,600,000 
2023 $34,700,000 
2024 $21,900,000 
2025 $6,200,000 

TOTAL $423,400,000 
a The amounts in future years (that is, 2016 and beyond) are adjusted for inflation. 
b The amount from prior years is based on actual dollars spent. 
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Figure 1-1. Conceptual Ship Canal Water Quality Project System Illustration 
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Figure 1-2. Recommended Option Overview West 
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Figure 1-3. Recommended Option Overview East 

  



1. Executive Summary 

Seattle Public Utilities  JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft Page – 1-18 

 

This page intentionally left blank. 



1. Executive Summary 

Seattle Public Utilities  JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft Page – 1-19 

Figure 1-4. West Portal and Ballard Conveyance Area  



1. Executive Summary 

Seattle Public Utilities  JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft Page – 1-20 

Figure 1-5. Effluent Force Main Conveyance Overview  
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Figure 1-6. 11th Avenue Drop Shaft and Conveyance Area  
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Figure 1-7. North 3rd Avenue Drop Shaft and Conveyance Area  
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Figure 1-8. East Portal and Basin 147 Conveyance Area  
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Figure 1-9. Ballard Siphon Afterbay Pump Station Area 
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CONTACT INFORMATION 
The owner of this project is Seattle Public Utilities. The owner’s representative is listed as 
follows: 

Madeline Fong Goddard, P.E. 
Deputy Director 
Drainage and Wastewater Line of Business  
Seattle Public Utilities 
700 Fifth Avenue, Suite 4900 
P.O. Box 34018 
Seattle, WA 98124-4018 
madeline.goddard@seattle.gov 
(206) 733-9191 
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FACILITY PLAN OVERVIEW AND 
BACKGROUND 
This Facility Plan outlines improvements to the SPU and DNRP combined sewer system that 
are necessary to reduce SPU and DNRP Ship Canal WQ Project area CSOs to a 20-year 
moving average of no more than one untreated discharge per year per outfall. This Facility Plan 
meets the requirements of WAC 173-240-060 (Engineering Reports), WAC 173-245 
(Submission of Plans and Reports for Construction and Operation of Combined Sewer Overflow 
Reduction Facilities), and the engineering report requirements included in both agencies’ CSO 
Consent Decrees. A Facility Plan is being substituted for an Engineering Report, and it includes 
additional content, beyond an Engineering Report, that is necessary when an agency is 
applying for state or federal funding. 

This chapter describes the document organization and provides background information on the 
CSOs and sewers in the Ship Canal WQ Project basins, including problem identification, CSO 
control and storage volumes, sewer system classifications, previous CSO reduction efforts, and 
the related regulatory framework for the project. 

3.1 Document Organization  
This Facility Plan is organized as follows: 

 Chapter 1 – Executive Summary: Provides background information on CSOs in the Ship 
Canal WQ Project basins, discusses the option development and evaluation process 
completed in the Plan to Protect Seattle’s Waterways (SPU, 2015a) and refined in the 
Facility Plan, and explains how SPU and DNRP evaluated the recommended option. 

 Chapter 2 – Contact Information: Documents the contact information for the authorized 
owner's representative. 

 Chapter 3 – Project Overview and Background: Provides background information on 
SPU and DNRP CSOs in the Ship Canal WQ Project basins, including problem 
identification, CSO control and storage volumes, sewer system classifications, previous 
CSO reduction efforts, and the related regulatory framework. 

 Chapter 4 – Existing Environment: Describes the existing environmental conditions, 
including earth and groundwater; surface water; air quality and odors; fisheries and 
biological resources; land and shoreline use and visual quality; recreation; transportation; 
noise and vibration; energy and climate change; and historical, cultural and archaeological 
resources. 
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 Chapter 5 – Existing Conditions: Describes the existing sewer system in the Ship Canal 
WQ Project basins including the combined sewer basins and flow routing, the DNRP North 
Interceptor, other existing DNRP facilities and pipelines, existing CSO facilities in operation 
by both agencies, and the SPU and DNRP CSO outfalls.  

 Chapter 6 – Historical Combined Sewer System Flows: Summarizes the historical flows 
from the Ship Canal WQ Project basins based on monitoring of actual CSO events and 
describes the CSO control volumes calculated using a hydraulic sewer model. 

 Chapter 7 – Future Conditions: Describes the projected future conditions in the Ship 
Canal WQ Project basins related to land use, sewer flows, and other issues. 

 Chapter 8 – Options Development and Evaluation: Summarizes the process that SPU 
and DNRP used to develop and evaluate potential solutions to reduce the CSO frequency 
and volume in the Ship Canal WQ Project basins. This chapter also discusses CSO control 
options and screening of the CSO control options completed as part of the SPU Final LTCP 
(SPU, 2015a) and DNRP’s CSO Control Plan Amendment (King County, 2012a). These 
plans developed Ship Canal WQ Project basin-specific options, and evaluated the options 
using a TBL approach to determine the highest-ranking option.  

 Chapter 9 –Evaluation of Highest-Ranking Options: Provides detailed engineering, cost, 
and environmental information for the highest-ranking CSO control option for the Ship Canal 
WQ Project basins.  

 Chapter 10 – Recommended Option: Provides detailed engineering, cost, and 
environmental information for the recommended option. This chapter also identifies new or 
changed elements of the project that were not described in the Plan to Protect Seattle’s 

Waterways Volume 2, LTCP (SPU, 2015a), and Volume 4, Final Plan Environmental Impact 
Statement (2014 Plan EIS; SPU, 2014b).  

 Chapter 11 – Financial Analysis: Includes financial information related to the 
recommended options and describes the various components of the project costs, including 
construction costs, total costs, and O&M costs. This chapter also discusses how SPU 
finances capital projects and describes SPU’s managerial capability.  

 Chapter 12 – Other Topics: Documents the relevance of the Ship Canal WQ Project to 
various city, state, and federal environmental regulations. Relevant state regulations include 
the State Environmental Policy Act (SEPA) and the Growth Management Act (GMA). The 
federal regulations discussed relate to historic preservation, air quality, water resources, fish 
and wildlife, and farmland. 

 Chapter 13 – References: Lists the documents and other sources of information used as 
part of the development of this Facility Plan. 

This Facility Plan will serve as the conceptual basis for detailed design activities associated with 
the Ship Canal WQ Project. This plan also satisfies the associated Consent Decree milestones 
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for Facility Plan submissions of King County CSO control projects for the 3rd Avenue W and 
11th Avenue NW CSO basins. 

3.2 Problem Identification 
The Ship Canal WQ Project area encompasses CSO basins located to the north and south of 
Salmon Bay, Ship Canal, and Lake Union. These waterbodies form the southern boundary of 
the northern basins. The northern boundary is generally formed by NW 85th Street, 
Leary Way NW, and N 36th Street. The western and eastern boundaries of the CSO basins 
located north of the Ship Canal are the Ballard neighborhood to the west and Wallingford 
neighborhood to the east.  

Two discrete locations south of Salmon Bay and the Ship Canal are included in the project area 
to make connections and improvements to the existing DNRP system. These include the drop 
structure and conveyance for 3rd Avenue W on the south side of the Ship Canal and the Ballard 
Siphon Afterbay Dewatering Pump Station (included as an option to be considered during final 
design to address settleable solids in the Ballard Siphon). 

The Ship Canal WQ Project basins consist of the following: 

 SPU system: 

• Basins 147, 150/151, 152, and 174 

• Pump Station 84 

• More than 311,000 feet of sanitary and combined sewer pipe with diameters ranging 
from 6 inches to 54 inches 

• More than 1,390 maintenance holes  

• Overflow structures 147A, 147B, 150/151, 152A, 152B, and 174 

• Outfalls 147, 150, 151, 152, and 174 

 DNRP system: 

• 3rd Avenue W and 11th Avenue NW basins 

• Approximately 23,200 feet of sanitary and combined sewer pipe with diameters ranging 
from 24 inches to 116 inches 

• Approximately 60 maintenance holes 

• 3rd Avenue W Overflow Structure, 11th Avenue NW Overflow Structure, Ballard 
Regulator Station, Fremont Siphon, and Ballard Siphon 

• 3rd Avenue W Outfall (DSN-008) and 11th Avenue NW Outfall (DSN-004) 

Portions of the Ship Canal WQ Project basins have partially separated sewer systems, where 
stormwater from private property (for example, roof drains) typically enters the sanitary sewer 
system, while stormwater from public property (for example, streets) typically enters a separate 
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drainage system. For partially separated systems, under wet-weather conditions, flows are a 
combination of sewage and stormwater. As long as the flows are within the capacity of the 
sewer system, the pipes convey all flows to the West Point Treatment Plant. However, if the 
flows exceed the capacity of the sewer system, then the excess volume of sewage and 
stormwater discharges into receiving water bodies through outfalls. Six basins (SPU Basins 
147, 150/151, 152, and 174, and DNRP Basins 3rd Avenue W and 11th Avenue NW) and their 
respective seven CSO outfalls (Outfalls 147, 150, 151, 152, 174, 3rd Avenue W, and 
11th Avenue NW) exceed a 20-year moving average of one untreated discharge per year and 
are the focus of the improvements described in this Facility Plan. Section 3.4 describes CSOs in 
more detail. 

The following regulatory requirements limit SPU and DNRP’s CSOs to no more than one 
untreated discharge per year per outfall over a 20-year moving average: 

 RCW 90.48.480—This law requires “the greatest reasonable reduction of combined sewer 
overflows.” 

 WAC 173-245-020 (22)—“The greatest reasonable reduction’ means control of each CSO in 
such a way that an average of one untreated discharge may occur per year.” 

 The City of Seattle's and King County's NPDES permits and Consent Decrees. 

3.3 Combined Sewer Overflow Control and Storage Volume  
Understanding the following two key terms related to the volume requirements is important: 

 Control volume—The amount of excess combined sewage that must be captured or 
intercepted before the outfall such that a 20-year moving average of no more than one 
untreated discharge per year per outfall is achieved.  

 Storage volume—The actual size of the facility that needs to be constructed to operate and 
meet the control volume requirement for all CSO basins being controlled under various 
conditions. 

The storage volume is not necessarily the same as the CSO control volume because the 
storage volume depends on additional factors, including the following: (1) system hydraulics, 
(2) storage location, (3) control system, and (4) timing of the release of stored volumes to avoid 
impacts to downstream facilities.  

The approach used to establish the CSO control volume and peak flow rates for the Ship Canal 
WQ Project basins is approximate and based on the best available data and analysis methods 
over a simulation using 32 years of rainfall data. The CSO control volumes for SPU Basins 147, 
150/151, 152, and 174 were determined using the EPA Storm Water Management Model 
(SWMM) 5 model. The hydrologic portion (surface runoff and local system flows) of the balance 
of DNRP’s 3rd Avenue W basin (above Fremont and Wallingford flows) and the 11th Avenue 
NW basin were modeled with a runoff/transport model; the hydraulic components (DNRP trunks 
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and interceptor flow) of the system were modeled using UNSTDY (SPU, 2015a; King County, 
2012a).  

For more information about the modeling results and monitoring effort of the individual basins, 
refer to Chapter 6 of this report and Long-Term Control Plan Hydraulic Model Report, Volume 2: 

Ballard (SPU, 2012b); Long-Term Control Plan Hydraulic Model Report, Volume 5: 

Fremont/Wallingford (SPU, 2012c); and DNRP’s CSO Control Plan Amendment (King County, 
2012a).  

The ability of the tunnel as sized to meet the CSO compliance requirement of no more than one 
overflow per outfall per year on a 20-year moving average was confirmed by modeling results 
as summarized in Appendices G and L of SPU’s Final LTCP (SPU, 2015a). 

The CSO control volumes for SPU and DNRP combined sewer basins include allowances for 
climate change. Neither SPU nor DNRP CSO control volumes include allowances for increases 
in sewage or stormwater runoff from new development or redevelopment.  

Based on the fully developed nature of the Ship Canal WQ Project area, substantial increases in 
flows resulting from development are unlikely. The City of Seattle Department of Planning and 
Development does not plan to change any zoning in the area, but infill and redevelopment could 
occur. Redevelopment could increase impervious area, but overall redevelopment would likely 
reduce wet-weather inflows to the combined sewer system. Future improvements would trigger 
a provision in the City's Stormwater Code, which requires more restrictive stormwater runoff 
controls or that the runoff divert to existing or potentially future new storm drains instead of to 
the combined sewers, or both.  

3.4 Sewer Classifications and Related Combined Sewer 
Overflow Impacts 

The following three types of sewer systems are in the Ship Canal WQ Project basins: combined, 
separated, and partially separated. These are described in this section. 

3.4.1 Combined Sewer System 
Combined sewer systems convey both sewage and stormwater in the same pipes. Homes and 
businesses generate sewage. Stormwater runoff is generated from sources such as streets, 
parking lots, roof drains, and foundation drains. 

Under dry-weather conditions, combined sewer systems convey primarily sewage to the 
wastewater treatment plant. Treated effluent flows from the wastewater treatment plant into 
receiving water bodies. 

Under wet-weather conditions, flows are a combination of sewage and stormwater. All sewage 
and stormwater flows are conveyed to the treatment plant as long as the flow volumes are 
within the capacity of the sewer system. If the flow volumes exceed the capacity of the sewer 
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system, then the excess sewage and stormwater discharges into receiving water bodies through 
permitted outfalls; this discharge is called CSO. 

3.4.2 Separated Sewer Systems 
Fully separated sewer systems convey sewage and stormwater in two distinct systems: a 
sanitary sewer system and a drainage system. The sanitary sewer system primarily collects 
sewage and conveys it to a treatment plant. The drainage system collects only stormwater and 
conveys it directly to local water bodies or, in some cases, partially treats it and then sends it to 
local water bodies. 

Separated systems have the advantage of predictable and relatively stable flows. However, 
separated systems have the disadvantage that, without treatment, any contaminants in the 
stormwater system will discharge directly to local water bodies. In some cases, stormwater 
treatment is added to the drainage system to reduce the contaminants discharged. Examples of 
stormwater treatment commonly used by SPU and DNRP include roadside treatment bioswales 
and treatment vaults that remove pollutants from runoff generated by paved surfaces. 

3.4.3 Partially Separated Sewer Systems 
Partially separated sewer systems are hybrid systems wherein one system handles sewage and 
some stormwater flows, while another system conveys stormwater flows separately. In Seattle, 
the distinction between the two systems is generally a distinction between private and public 
property. Stormwater from private property (such as roof drains and private parking lots) 
typically drains to the combined sewers where, if there is sufficient pipe capacity, the combined 
stormwater and sewage is conveyed to the treatment plant. Stormwater from public property 
(such as streets and public rights-of-way) typically drains to separate storm drains that convey 
the stormwater to outfalls that discharge into receiving water bodies. 

3.5 Regional Combined Sewer Overflow Reduction Efforts  
Efforts to reduce CSOs in the Puget Sound area have been under way since as early as the 
1950s. In 1958, Metro was formed to clean up the waters of Lake Washington and the City of 
Seattle waterfront. In 1961, Metro assumed ownership of wastewater treatment facilities from 
the City of Seattle (Seattle Municipal Archives, 2015). In 1994, King County assumed Metro’s 
responsibilities for regional wastewater management (King County, 2012a).  

The City of Seattle Engineering Department designed and constructed and the Department of 
Streets and Sewers operated and maintained the City’s drainage and sewage infrastructure 
from 1896 to 1936. The Engineering Department assumed sole management from 1936 to 
1997, including wastewater treatment facilities until 1961 (transferred to Metro). SPU was 
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formed in 1997 and continues to be the sole manager for the City-owned wastewater 
infrastructure. Following are key milestones in the Seattle region’s CSO reduction efforts: 

 1950s—The City of Seattle started installing separated sewer systems: Originally, the 
sewer system was a CSS. The City designed and constructed additions to the sewer system 
as separated systems.  

 1958—Metro is formed: Metro is formed as a regional wastewater agency to clean up the 
waters of Lake Washington and the City of Seattle waterfront. 

 1960s—The City of Seattle began partial separation of combined sewer systems: The 
City’s original combined sewer system conveys both stormwater and sewage. The City 
designed separated systems to diverted stormwater from public property (such as streets 
and rights-of-way) into separate pipelines, while leaving stormwater from private property 
(such as roof drains and private parking lots) connected to the combined sewer system. The 
City converted half of its combined sewer system to a partially separated system. An 
estimated 70 percent of the total stormwater runoff has been removed from the combined 
sewer system.  

 1961—Wastewater treatment responsibility is transferred to Metro: The City of Seattle 
transferred wastewater treatment facility ownership and operations to Metro. Metro began to 
address regional water quality by reducing untreated sewage discharges to the 
environment. 

 1979—Metro adopted its first CSO Control Plan (Metro, 1979): This plan was developed 
in response to the federal Clean Water Act of 1972 (CWA). Before projects in the program 
were fully implemented, Metro decided to integrate CSO control planning into a larger 
systemwide planning effort that was launched to meet new secondary treatment regulations. 

 1980s—Metro began providing storage: Metro started to design and construct storage 
and subsequent controlled release of storm-induced combined flows to reduce impacts to 
treatment plants.  

 1980—Metro prepared the 201 Facilities Plan (Metro, 1980): This plan focused on CSO 
control in high-priority areas (Longfellow Creek, Lake Washington, and Puget Sound 
beaches) based on human contact potential and environmental protection. 

 1985 and 1986—Metro prepared Plan for Combined Sewer Overflow Control (Metro, 
1985) and the Supplemental Plan for Combined Sewer Overflow Control (Metro, 1986): 
These plans integrated the Metro CSO control plan into a system wide planning effort. 

 1988—The City prepared the Comprehensive Combined Sewer Overflow Control Plan 
(City of Seattle, 1988): This plan addressed CSO reduction in Portage Bay, Lake Union, 
the Ship Canal, Elliott Bay, and the Duwamish River.  

 1988—Metro prepared the Final 1988 Combined Sewer Overflow Control Plan (Metro, 
1988): This plan responded to new Ecology regulations established in 1987. 
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 1990s—The City began monitoring CSO control structures: The City installed overflow 
monitors at the regulated CSO outfalls discharging to Portage Bay, Lake Union, the Ship 
Canal, Elliott Bay, and the Duwamish River.  

 1995—Metro prepared the Combined Sewer Overflow Control Plan 1995 Update 

(Metro, 1995): The report served as the 1995 update to the 1988 Combined Sewer 

Overflow Control Plan. 

 1998- King County prepared the Regional Wastewater Services Plan (King County, 
1998): The Regional Wastewater Services Plan (RWSP) outlined wastewater projects to 
implement over the next 30 years to, serve population growth, and meet regulatory 
requirements (protect human health and the environment). The RWSP was identified as the 
County’s new CSO Control Plan. 

 1999—King County prepared the 1999 Combined Sewer Overflow Control Plan 

Amendment (King County, 1999a): This plan listed 21 CSO control projects to bring all 
CSOs into control by 2030. 

 2000—SPU completed installation of CSO monitors: SPU installed overflow monitors at 
the remaining regulated CSO outfalls, including the locations where CSO pump stations 
could overflow.  

 2000—King County prepared the Combined Sewer Overflow Control Plan Year 2000 

Update (King County, 2000): The report served as the 2000 update to the 1995 plan and 
updated the 1998 RWSP. 

 2001—SPU prepared the CSO Reduction Plan Amendment (SPU, 2001): The 
amendment identified six additional high-priority areas for CSO reduction. The amendment 
emphasized the “Nine Minimum Controls” established by the EPA and system retrofit 
projects. SPU identified storage volumes necessary to limit CSOs to a 20-year moving 
average of no more than one untreated discharge per year per outfall. The amendment also 
reevaluated combined sewer areas and expanded the evaluation to include other combined 
sewer areas. SPU recommended storage and best management practices (BMPs) for 
26 combined sewer basins deemed highest priority. 

 2002—SPU began implementing the CSO Retrofit Program: SPU initiated a CSO retrofit 
program designed to improve the efficiency of the existing combined sewer system and to 
assist in reducing the frequency and volume of CSOs. Potential projects were identified that 
were relatively low-cost and easy to implement, such as adjustments of overflow weir 
heights to use more existing system storage and reduce CSOs.  

 2005—SPU prepared the CSO Reduction Plan Amendment 2005 Update (SPU, 2005): 
SPU evaluated the effectiveness of BMP and retrofit projects identified by the 2001 CSO 

Reduction Plan Amendment (SPU, 2001). SPU revised cost estimates and schedules for 
remaining, uncompleted projects to better coincide with King County’s CSO reduction 
schedule. 
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 2008—King County updated its CSO Control Plan (King County, 2008): King County 
updated the CSO Control Plan with updated flow projections as part of the West Point 
Treatment Plant NPDES permit renewal process. 

 2010—SPU prepared the 2010 CSO Reduction Plan Amendment (SPU, 2010a): The City 
focused on efforts through 2015 to reduce CSOs at the most critical sites through a cost-
effective blend of traditional and sustainable infrastructure in a four-part approach: 

1. Optimize existing CSO infrastructure through low cost retrofits. 

2. Construct large CSO infrastructure projects to reduce overflows to Lake Washington. 

3. Construct natural “green” solutions to reduce CSOs throughout the city. 

4. Develop a long-term plan to control all remaining CSOs and achieve water quality goals.  

 2012—King County prepared the 2012 King County Long-Term Combined Sewer 

Overflow Control Plan Amendment (King County, 2012a): This amendment updated the 
CSO Control Program priorities, assumptions, and other factors shaping control needs and 
recommended an amendment to King County’s Plan to meet current conditions. The goal 
was to select CSO control alternatives that optimize and balance environmental, social, and 
financial goals to meet current needs, while protecting future opportunities.  

 2013 (July 3)—Consent Decrees filed in the U.S. District Court for the City of Seattle 
and King County3, 4: King County’s Consent Decree requires constructing and 
implementing the CSO control measures described in the approved King County LTCP in 
accordance with milestone completion dates outlined in the Implement Only consent decree. 
The City’s Consent Decree required developing and implementing its LTCP and Post-
Construction Monitoring Plan (PCMP) in accordance with milestone completion dates 
outlined in the decree, and provided an option to submit an Integrated Plan. 

 2015—SPU prepared the Plan to Protect Seattle’s Waterways (SPU, 2015a): This four-
volume plan includes Volume 1 – Executive Summary, Volume 2 – LTCP, Volume 3 – 
Integrated Plan, and Volume 4 – Final Plan EIS. The plan documents Seattle’s strategy for 
meeting the requirements of its Consent Decree. 

 2015—SPU prepared the Final CSO Post-Construction Monitoring Plan (SPU, 2015b) 
in accordance with the City’s Consent Decree: The Final PCMP includes updated 
analysis and revision of surrogate CSO outfall sampling locations using 2010-2014 

                                                 

3 United States of America and the State of Washington, Plaintiffs, v. The City of Seattle, Washington, Defendant. In the United 
States District Court for the Western District of Washington. Consent Decree. Civil Action No. 2:13-cv-678. Document 6. Filed July 
3, 2013. Available at http://www.seattle.gov/util/cs/groups/public/@spu/@drainsew/documents/webcontent/02_030700.pd 

4 United States of America and the State of Washington, Plaintiffs, v. King County, Washington, Defendant. In the United States 
District Court for the Western District of Washington. Consent Decree. Civil Action No. 2:13-cv-677 Document 6, Filed July 3, 
2013. Available at http://www.kingcounty.gov/environment/wastewater/CSO/ControlReq.aspx. 

http://www.kingcounty.gov/environment/wastewater/CSO/ControlReq.aspx
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monitoring data and an implementation schedule based on milestone compliance dates in 
the Final Plan to Protect Seattle’s Waterways (SPU, 2015a). In addition to meeting the one 
overflow per outfall per year on a moving 20-year average, the completed CSO control 
measure must also meet water quality standards, protect designated uses, and require 
verification by post-construction monitoring (frequency of overflow and sediment sampling to 
show compliance with sediment standards). 

The CSO control volume from SPU facilities has declined from an estimated 400 MG per year in 
the 1980s to an average of approximately 115 MG per year from 2010 to 2014. Similarly, 
overflow frequency has declined from an estimated 2,800 events per year in the 1980s to an 
average of approximately 316 events per year, based on overflow data from 2010 to 2014. This 
frequency reduction of almost 90 percent is substantial but does not achieve a 20-year moving 
average of no more than one untreated discharge per year per outfall.  

The modeled baseline for DNRP’s system suggests that projects implemented to directly or 
indirectly achieve CSO control have reduced the CSO volume from 2,339 MG per year (1981-
1983 for Ecology planning) over a frequency of 471 CSO events, to 808 MG per year over a 
frequency of 353 CSO events in 2010. This would be a 65-percent reduction in CSO volume 
since the 1980s (King County, 2012a). 

3.6 Regulatory Framework  

3.6.1 Clean Water Act and National Pollutant Discharge Elimination System 
Permits  

The federal CWA (33 United States Code [U.S.C.] §1251 et seq.) requires express authorization 
for the discharge of any pollutant from a point source into navigable waters of the United States. 
This is a broad requirement, insofar as the term “point source” is defined as “any discernible, 
confined and discrete conveyance, including but not limited to any pipe, ditch, channel, tunnel, 
or conduit” (33 U.S.C. §1362[14]). Similarly, the term “pollutant” is broadly defined to include 
“dredged spoil, solid waste, sewage, garbage, sewage sludge, chemical wastes, biological 
materials, heat, rock, sand” and other materials (33 U.S.C. §1362[6]). 

To meet this discharge authorization requirement, the CWA established the NPDES program. 
The purpose of the NPDES is to limit the discharge of pollutants to meet water quality criteria. In 
Washington State, Ecology was delegated authority to administer the NPDES program. 
Ecology’s regulations in WAC Chapter 173-220 govern individual NPDES permits, such as 
SPU’s and DNRP’s CSO permits. 
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3.6.2 U.S. Environmental Protection Agency Combined Sewer Overflow Control 
Policy of 1994 

The CWA described in 33 U.S.C. §1342(q)(1) requires that any permit issued to authorize 
discharges from a CSO must conform to the EPA CSO Control Policy of April 11, 1994 
(59 Federal Register 18688-18698).  

EPA’s CSO Control Policy is the national framework for controlling CSOs. The policy provides 
guidance on how communities with combined sewer systems can meet CWA goals in as flexible 
and cost-effective a manner as possible. 

The policy has the following three main elements: 

 Nine Minimum Controls 

 Long-term Control Plans 

 Requirement to meet Water Quality Standards 

The Nine Minimum Controls (EPA, 1995) listed below are measures that can reduce the 
prevalence and impacts of CSOs. Both SPU and DNRP are required to demonstrate that they 
are undertaking all Nine Minimum Controls as part of their respective NPDES permits. The Nine 
Minimum Controls include the following measures: 

 Proper O&M 

 Maximum Use of Collection System for Storage 

 Review and Modify Pretreatment Requirements 

 Maximize Flow to the Treatment Facility 

 Eliminate Dry-Weather Overflows 

 Control of Solid and Floatable Materials in CSOs 

 Pollution Prevention 

 Public Notification Regarding CSO Occurrences and Impacts 

 Monitoring to Characterize CSO Impacts and Efficacy of CSO Controls 

Long-Term Control Plans are tools to assist with compliance with the CWA and include the 
following elements:  

 Characterization, monitoring, and modeling of the combined sewer system 

 Public participation 

 Consideration of environmentally sensitive areas 

 Evaluation of alternatives to meet CWA requirements using either the "presumption 
approach" or the "demonstration approach" 
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 Cost and performance considerations 

 Operational plan 

 Maximizing of treatment at the existing treatment plant 

 Implementation schedule 

 Post-construction compliance monitoring program  

3.6.3 Washington State Law, National Pollutant Discharge Elimination System 
Permits, and Consent Decrees  

The CWA at 33 U.S.C. §1370 allows for states to adopt pollution-control standards and 
requirements, as long as they are at least as stringent as the standards and requirements in 
CWA 33 U.S.C. §1251 et seq. In Washington, state CSO control law (RCW 90.48.480) predates 
EPA's CSO Control Policy and requires local governments to develop reasonable plans and 
compliance schedules to achieve the “greatest reasonable reduction” of CSOs at the earliest 
possible date. State regulations indicate that “the greatest reasonable reduction” means control 
of each permitted CSO outfall in such a way that no more than one untreated discharge may 
occur per year (WAC 173-245-020 [22]). The City and King County Consent Decrees require 
SPU and DNRP to use a 20-year moving average to assess compliance. 

CSO reduction plans must, at a minimum, document CSO activity, analyze control and 
treatment alternatives, analyze selected treatment and control projects, develop priority 
rankings, and implement a schedule. Permittees must submit an amendment to their CSO plan 
with each application for NPDES permit renewal.  

Ecology first issued the City an NPDES permit for CSO discharges in 1975. Ecology has 
reissued the permit periodically, most recently as NPDES Permit WA0031682 issued on 
October 27, 2010, and modified on September 13, 2012. Ecology will review the City’s NPDES 
permit in 2016. The permit requires implementing the EPA Nine Minimum Controls (see Section 
3.6.2), defines monitoring requirements, establishes requirements for detailed reporting to 
Ecology, and authorizes only discharges that result from precipitation events. This permit also 
requires an annual report. 

The DNRP CSO treatment plants are covered under the West Point Treatment Plant NPDES 
permit (WA0029181), which was renewed on December 19, 2014, and became effective on 
February 1, 2015. The permit provides coverage for secondary treatment and CSO discharges 
at West Point Treatment Plant, four CSO treatment facilities (Alki, Carkeek, Elliott West, and 
Henderson/MLK), and 38 CSO outfalls. 

On July 3, 2013, the U.S. District Court for the Western District of Washington approved Final 
and Fully Executed Consent Decrees for the City and King County. The Consent Decrees are 
legal agreements entered into by the EPA, Ecology, DOJ, and the City and King County, 
respectively, to provide certainty to each agency regarding regulatory requirements, provide 
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adequate time to reach compliance, and avoid the risk of long and costly litigation. King County 
chose to negotiate a settlement in which their 2012 CSO Control Plan Amendment was the 
basis of the Implement Only Consent Decree that includes a specific list of projects and critical 
milestones.  

The City’s Consent Decree includes a requirement to develop a LTCP and implement the 
Consent Decree’s identified projects and critical milestones. Both Consent Decrees establish 
enforcement mechanisms that ensure each agency’s critical milestones are met. King County’s 
Consent Decree requires completing all DNRP CSO control measures by 2030, and the City’s 
approved Plan (SPU, 2015a) requires completing all SPU CSO control measures by 2030.  

King County’s Consent Decree included individual projects and project milestone dates for 
controlling the 11th Avenue NW and 3rd Avenue W combined sewer basins. Now that SPU and 
DNRP have reached agreement on the recommended Ship Canal WQ Project, King County’s 
Consent Decree must be revised to align with the critical milestone dates for the Ship Canal WQ 
Project. King County has negotiated a Non-Material Consent Decree Modification with EPA, 
Ecology, and DOJ (No. 2:13-cv-677) to bring their Consent Decree in agreement with the Ship 
Canal WQ Project milestones. DOJ plans to initiate the formal modification approval process 
once the City and King County approve a JPA for the Ship Canal WQ Project. DNRP’s 
participation as a partner on the project is contingent upon the execution of a binding JPA 
between King County and the City of Seattle that is acceptable to both parties. 

DNRP’s participation as a partner with SPU on the Ship Canal WQ Project is further contingent 
upon the DOJ, EPA, and Ecology’s approval of a modification to King County’s Consent Decree 
to allow a joint project between the City of Seattle and King County. 
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EXISTING ENVIRONMENT 
This chapter describes the existing environmental conditions including earth and groundwater; 
surface water; air quality and odors; fisheries and biological resources; land and shoreline use 
and visual quality; recreation; transportation; noise and vibration; energy and climate change; 
and cultural resources.  

The affected environment described in Section 4.1 of the 2014 Plan EIS (SPU, 2014b) has not 
materially changed. A Supplemental EIS (SEIS) is being prepared to provide additional 
environmental analysis to supplement the 2014 Plan EIS. The SEIS (SPU, 2015c publication 
pending) focuses on changes and additions to the Ship Canal WQ Project scope and analysis 
included in the 2014 Plan EIS. 

4.1 Earth and Groundwater 

4.1.1 Earth 
After the 2014 Plan EIS was issued, geotechnical investigations were completed for the tunnel 
to provide additional information on the regional geologic and hydrogeologic setting and 
anticipated subsurface conditions specific to the Ship Canal WQ Project. This information is 
provided in the Draft Geotechnical Data Report (GDR; Shannon & Wilson, 2015a). The draft 
GDR will be updated as new information is obtained from ongoing geotechnical investigations. A 
preliminary Geotechnical Interpretative Report (GIR) was also prepared based on geotechnical 
investigations completed to date, associated field and laboratory testing, and expertise on 
similar projects (Shannon & Wilson, 2015b). The report provides preliminary geotechnical 
design criteria for construction.  

An environmental risk corridor analysis was conducted along the proposed tunnel alignment to 
assess the risk of contaminated materials within a quarter mile of the project corridor that could 
pose risks to earth and groundwater. Because tunnel depths exceed 100 feet below ground 
surface for most of the project footprint, there is a very low likelihood of contamination reaching 
that depth. The analysis identified potential for encountering some contaminated materials at 
excavations near the ground surface, such as the portals and drop structure shafts. 
Construction areas that are found to be contaminated will be remediated in advance of tunnel 
construction; contaminated soils will be disposed of in accordance with applicable requirements. 

Three soil groups are expected to be present along the tunnel alignment: till and till-like 
deposits, cohesionless sand and gravel, and cohesive silt and clay. These soils are expected to 
have similar engineering properties and anticipated ground behavior (Shannon & Wilson, 
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2015b). These soil types are found throughout the region and are generally favorable soils for 
tunneling.  

4.1.2 Groundwater 
Groundwater within the project area, with a few exceptions, is generally 10 to 30 feet below the 
ground surface. An exception is near the East Portal, where groundwater is near the ground 
surface or above (artesian groundwater conditions). Additional groundwater monitoring in the 
project area is ongoing and the GIR will be updated as the information is obtained to inform 
design criteria and construction methodology.  

4.1.3 Contamination 
The environmental risk corridor analysis completed for the Ship Canal WQ Project identifies 
13 properties along the tunnel alignment and within construction areas that have known or 
suspected contamination. Four types of known or suspected contaminants have been identified 
on these properties: 

 Petroleum hydrocarbons (oil and gasoline) 

 Heavy metals (such as arsenic, chromium, lead, and mercury) 

 Dry cleaning and degreasing solvents (such as trichloroethylene and tetrachloroethylene) 

 Asbestos 

Most contaminants typically accumulate within the first 15 feet of the ground surface. Along the 
deep tunnel alignment, most contaminants would not reach the depths of the tunneling activity 
because the contaminants are not mobile in the subsurface soils, or are less dense than water, 
and therefore would not sink through saturated soils. The most notable exceptions are dry 
cleaning solvents (tetrachloroethylene) and chlorinated degreasing solvents used in automobile 
repair.  

Much of the project area is zoned for industrial or commercial use (see Figure 4-1). Of the 
13 properties identified, one property is near the West Portal, 11 are along the tunnel alignment, 
and one is near the East Portal. The Salmon Bay Hotel Group property, a former plating shop at 
5300 24th Avenue NW near the West Portal, was investigated in 2010; soil and groundwater 
contamination with petroleum, metals, and chlorinated solvents was documented (Riley & 
Associates, 2010). The 11 sites along the tunnel alignment include historical dry cleaning 
operations, automotive repair shops, a fuel depot, auto wrecking yards, and a former industrial 
site. The property near the East Portal is a former government storage site and commercial 
building; it was also used by the City of Seattle as an interim fire station. The structure was 
demolished in 2015 by others (not related to the Ship Canal WQ Project). The demolition was 
accomplished in accordance with city, state, and federal regulations. Based on the age of the 
building, there may have been asbestos, lead-based paint, and mercury in the building 
materials. All debris from the demolition was removed from the site.  
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4.2 Surface Water 
Surface water resources in the project area are the Ship Canal, and a portion of Lake Union. 
Sources of pollutants that affect these water bodies include discharges from industrial facilities, 
CSOs, spills, contaminated groundwater, urban stormwater runoff, and saltwater intrusion.  

4.2.1 Lake Washington Ship Canal 
The Ship Canal includes the interconnected waterways of the Hiram M. Chittenden Locks (also 
known as the Ballard Locks), Salmon Bay, Salmon Bay Waterway, and Fremont Cut. The 
project area is located within and adjacent to the Ship Canal, and the project area drains to the 
Ship Canal. Water quality of the Ship Canal is influenced by freshwater flows coming from Lake 
Washington and from storm drains and CSOs. The Ship Canal WQ Project addresses overflows 
from seven permitted, currently “uncontrolled” CSO outfalls. Three of these outfalls (SPU 
Outfall 174 and DNRP’s 3rd Avenue W and 11th Avenue NW CSO outfalls) overflow to the Ship 
Canal. Elevated concentrations of some chemicals are present in the sediments near CSO 
outfalls, including outfalls in the Ship Canal. 

Water quality in the Ship Canal is generally good and meets most current Washington State 
standards. However, baseline water quality in the Ship Canal is affected by localized sources of 
pollutants. The Washington State Department of Ecology has listed some areas as waters of 
concern (Category 2) under the current EPA-approved 2012 303(d) listing (Ecology, 2015a). 
Ecology has proposed changes to the 2012 303(d) assessment to include more parameters and 
change some listings to Category 5 (impaired). Preparation of a cleanup plan is required for 
Category 5 listings. 

Salmon Bay is a narrow body of water linking Lake Washington to Puget Sound through the 
Ballard Locks. It is the westernmost section of the Ship Canal and empties into Shilshole Bay in 
Puget Sound. Because of the input from the Locks, the western half of Salmon Bay is 
dominated by salt water, and the eastern half is predominantly freshwater. Salt water can 
contribute to low dissolved oxygen and other water quality issues. Three of the seven permitted 
outfalls in the project area overflow to Salmon Bay: Outfalls 150, 151, and 152.  

Water quality in Salmon Bay has been affected by nearshore sediment quality, which has been 
degraded by urban development. The numerous industries, marinas, dock facilities, and 
combined sewer and stormwater discharges have contributed to contamination of Salmon Bay 
sediments with metals, petroleum products and byproducts, polychlorinated biphenyls, and 
other organic compounds. Sediment samples in this area have exceeded the sediment quality 
standards for several metals and organic compounds, including areas near the proposed dock 
replacement site (Cubbage, 1992). Because Salmon Bay is part of the Ship Canal, it has the 
same 303(d) listing. 

Historically, the Fisherman’s Terminal area, adjacent to the West Portal and dock replacement 
site, has also contributed metal, organic, and oil contaminants to the Ship Canal.  
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4.2.2 Lake Union 
The Lake Union/ Ship Canal system serves as a transitional zone between Lake Washington 
and Puget Sound. SPU Outfall 147, one of the seven permitted outfalls in the project area, 
overflows to Lake Union. In general, water quality in Lake Union has improved since the 1960s 
as wastewater discharges have been eliminated and industries have reduced or eliminated 
practices that result in contamination. However, Lake Union still has water quality issues, 
including low dissolved oxygen conditions during certain times of the year. Lake Union is 
included on the EPA-approved 2012 303(d) listing as Category 5 (impaired) for lead, Aldrin, 
bacteria, and total phosphorus, and as Category 2 (water of concern) for pH, temperature, 
dissolved oxygen, dichlorodiphenyltrichloroethane isomers, and zinc. Similar to the Ship Canal, 
Ecology’s proposed changes would likely include more parameters on the Category 2 and 5 
lists. 

4.2.3 Floodplains 
There are no identified floodplains within the Ship Canal WQ Project area. 

4.3 Air Quality and Odors 

4.3.1 General Air Quality Conditions  
The EPA has set federal standards for the following six "criteria air pollutants:" fine and coarse 
particulate matter, ozone, carbon monoxide, sulfur dioxide, nitrogen dioxide, and lead. In the 
Puget Sound area, the Puget Sound Clean Air Agency, along with Ecology, monitors and 
regulates levels of criteria air pollutants. 

The Puget Sound Clean Air Agency releases an annual report documenting and analyzing air 
quality data. The most recent report was published in July 2014 and covers data from 1990 to 
2014. One of the key sets of data in the report is the Air Quality Index, which is a nationwide 
reporting standard developed by EPA for the criteria air pollutants. The Air Quality Index is used 
to report daily air quality and category days as (1) good, (2) moderate, (3) unhealthy for 
sensitive groups, or (4) unhealthy. The 2014 Air Quality Index ratings for King County rated 
72.3 percent of the days as good, 27.1 percent of the days as moderate, and 0.5 percent of the 
days as unhealthy for sensitive groups (Puget Sound Clean Air Agency, 2014). 

Air quality in King County is generally good. However, King County is designated as a 
maintenance area for carbon monoxide, ozone, and particulate matter. Ecology tracks air quality 
at monitoring sites across Washington. The nearest air quality monitoring site to the project area 
is south of downtown Seattle at 10th and Weller (Ecology, 2015b).  
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4.3.2 Odor Conditions  
Within the past ten years, the following odor complaints in the project area were registered with 
DNRP: 

 8/1/2012 and 8/16/2012: two odor complaints at 3rd Avenue NW and Nickerson Street near 
the Fremont Siphon, where odors were from a few nearby manholes. 

 12/1/2009, 4/2009-5/2009: five odor complaints from homeowner at 142 NW Canal Street 
near the Fremont Siphon forebay.  

 11/16/2005: ongoing odor problem on NW 50th Street where the 8th Avenue Interceptor 
connects to the Ballard Trunk, resulting in odors emanating from a vent pipe. 

SPU has set a general goal of limiting systemwide odor complaints to less than 30 per year. 
Since 1990, the annual number of odor complaints resulting in odor abatement action has been 
at or below 30. SPU's and DNRP’s standard policy is to investigate all odor complaints, 
implement measures to eliminate problems as they arise, and proactively clean and maintain 
the sewers.  

Odor problems are addressed by either preventing the occurrence of odorous gases or treating 
the gas after it forms. Prevention can include injecting various chemicals into the wastewater or 
regular cleaning and maintenance of sewer structures. Treatment techniques include air 
filtering, air venting, and odor absorbers. Deodorant blocks also can mask odors.  

4.4 Fisheries and Biological Resources 
Fisheries and biological resources include resident and migrant species and the following 
aquatic and terrestrial habitats: nearshore, riparian corridors, freshwater wetlands, forest, 
natural areas, and landscaped areas. The study area includes portions of the neighborhoods of 
Ballard, Fremont, Wallingford, and Queen Anne, and the Ship Canal east of the Hiram M. 
Chittenden Locks.  

Federally listed threatened and endangered species that could potentially occur in the study 
area are Chinook salmon, steelhead, bull trout, marbled murrelet, and yellow-billed cuckoo. The 
yellow-billed cuckoo is unlikely to be found in the study area due to lack of available habitat 
(U.S. Fish and Wildlife Service, 2014). No populations of threatened or endangered plant 
species are documented in the study area (Washington Natural Heritage Program, 2015).  

4.4.1 Lake Washington Ship Canal 
Habitat and cover are limited in the Ship Canal, as its shoreline is almost completely armored 
and includes many bulkheads, docks, and piers (SPU and U.S. Army Corps of Engineers, 
2008). Water quality is generally good due to the large inflow from Lake Washington, but 
seasonal temperature and dissolved oxygen problems occur, as well as occasional problems 
with fecal coliform bacteria levels and contaminants. There are also contaminated sediments in 
the project study area.  
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The project area provides poor salmon habitat. While salmonids migrate through the area, the 
Ship Canal is unlikely to be used extensively by salmonids for holding and foraging. In Salmon 
Bay near the West Portal site, the shoreline is lined with docks providing long-term and active 
boat moorage and there is very little riparian or upland vegetation. Adult salmonids migrate into 
the Ship Canal from Puget Sound through the Locks or the fish ladder at the Locks. Adult 
salmonids tend to migrate fairly quickly through the Ship Canal, with an average passage time 
of 1 to 4 days depending on species. Juvenile salmonids outmigrate through the Locks and fish 
ladder, but can also travel via culverts used to divert freshwater into the Locks, the smolt 
passage flumes, or the spillway gates (SPU and U.S. Army Corps of Engineers, 2008).  

Chinook salmon smolts usually take 1 to 4 weeks to pass through the Ship Canal, whereas 
sockeye and Coho salmon take less than one week. Adult outmigrating salmon, in particular 
Chinook salmon, often hold just upstream from the Locks in a cool water refuge near the 
saltwater drain before going through the Locks (SPU and U.S. Army Corps of Engineers, 2008).  

The project area is within the federally adjudicated usual and accustomed fishing areas of the 
Muckleshoot Indian Tribe and the Suquamish Tribe. Treaty Indian tribes have a right to harvest 
fish free of state interference, subject to conservation principles; to co-manage the fishery 
resource with the state; and to harvest up to 50 percent of the harvestable fish. Tribal fishing 
occurs at various times of the year, depending on the timing of adult returns, the number of 
returning adults, and the associated harvest quotas. 

4.4.2 Terrestrial Habitats and Wetlands 
The proposed West Portal, East Portal, drop shafts, and conveyance areas are urbanized and 
consist primarily of paved areas. However, they do contain pockets of greenspace with lawn 
grass, shrubs, and some trees that could provide habitat for urban wildlife such as crows, gulls, 
raccoons, and rodents. The South 3rd Avenue Drop Shaft is proposed within a paved parking 
area of West Ewing Mini Park. Conveyance areas are primarily within city rights-of-way 
consisting mainly of paved streets or sidewalks but also some street trees. Street trees provide 
limited habitat for urban wildlife, particularly birds. There are no wetlands within the identified 
project area. 

4.5 Land and Shoreline Use and Visual Quality 
The study area for land use, shoreline use, and visual quality consists of portions of the Ballard, 
Fremont, and Wallingford neighborhoods on the north side of the Ship Canal and a small area 
on the south side of the Ship Canal in the North Queen Anne neighborhood.  

4.5.1 Land and Shoreline Use 

4.5.1.1 Storage Tunnel 

The 2.7-mile tunnel alignment will be located entirely underground, with an average depth of 
approximately 120 feet. The tunnel will be located primarily under street rights-of-way in areas 
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zoned industrial and commercial (see Figure 4-1). These areas are developed with a variety of 
industrial, general commercial, warehouse, office, retail, and utility uses. There are two areas 
zoned residential (one-block and three-block areas). The tunnel alignment generally follows 
paved arterial or secondary streets and attempts to avoid residential street rights-of-way and 
private property whenever possible.  

The City of Seattle Shoreline Management Plan (SMP) regulates development within 200 feet of 
the ordinary high water mark (OHWM) of the Ship Canal as well as overwater construction. Two 
separate areas of the tunnel alignment pass through Seattle’s shoreline jurisdiction: (1) an area 
on Shilshole Avenue NW near the convergence of 20th Avenue NW and NW Dock Place that is 
developed with a private marina on the south side of Shilshole Avenue NW, and (2) an area on 
NW 45th Street immediately east of the Ballard Bridge at 15th Avenue NW that is the site of the 
Seattle Maritime Academy on the south side of NW 45th Street. Both of these areas are 
designated as Urban Industrial (UI) shoreline environments.  

4.5.1.2 West Portal, East Portal, Drop Shafts 

The West Portal site will be located on a 2.15-acre City-owned lot zoned Industrial General (IG) 
1 and IG-2. The SMP designation of the upland portion of the site within 200 feet of the OHWM 
is UI. The East Portal will be located on a vacant 0.57-acre City-owned property zoned 
Commercial 2 – 30 (C-2). The 11th Avenue Drop Shaft will be located in the public right-of-way 
in an area zoned IG-2. The North 3rd Avenue/174 Drop Shaft will be located in the public right-
of-way in an area zoned Industrial Buffer. The South 3rd Avenue Drop Shaft will be located in 
the parking lot of the City of Seattle’s West Ewing Mini Park in an area zoned C-2. This area is 
within 200 feet of the OHWM and is designated Urban General (UG) shoreline environment. 

4.5.1.3 Conveyance 

Approximately 3,300 linear feet of conveyance pipelines will be constructed, primarily in public 
rights-of-way. Similar to the storage tunnel, the underground conveyance pipelines will cross 
many zones and in a few limited cases will be within SMP jurisdiction. The 3rd Avenue W 
microtunnel crossing under the bed of the Ship Canal is located in a Conservation Navigation 
(CN) shoreline environment. The shoreline environment abutting the CN district on the north 
side of the Ship Canal is designated UI. The shoreline environment abutting the CN district on 
the south side of the Ship Canal is designated UG. 

4.5.2 Visual Quality 
Most of the Ship Canal WQ Project’s facilities will be constructed below ground and will have no 
long-term effects on visual quality along the 2.7-mile alignment. The proposed aboveground 
structures will be located mainly in developed commercial and industrial areas. As described in 
the 2014 Plan EIS (SPU, 2014b), there are no protected views under the Seattle Municipal 
Code at any of the project locations. 
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At the West Portal, the general visual character of the upland area is dominated by commercial 
and industrial uses. In the immediate vicinity of the 24th Avenue NW pier, the view is dominated 
by commercial/industrial and recreational maritime uses. Other piers provide commercial and 
private moorage for small, medium, and large vessels. There is a large commercial dry dock 
repair facility to the west of the 24th Avenue NW pier and a covered private marina to the east. 
The Ship Canal waterway in this part of Salmon Bay is heavily used by commercial and 
recreational boat traffic heading both westbound and eastbound.  

The general visual character of the East Portal area is mixed-use commercial/residential. 
However, the bulk and scale of the adjacent SPU North Transfer Station, which occupies a one-
block by three-block area, dominates the visual character of the immediate area near the East 
Portal site. 

The visual character of the intermediate drop shaft areas is dominated by commercial, 
industrial, and utility uses. The South 3rd Avenue Drop Shaft site is within the West Ewing Mini 
Park adjacent to the south side of the Ship Canal. Other than the paved parking lot, the West 
Ewing Mini Park is well vegetated with a mixture of trees, shrubs, and grasses. 

4.6 Recreation 
Within the study area, there are several City of Seattle parks (including West Ewing Mini Park 
and the Burke-Gilman Trail), several public access sites along the Ship Canal, recreation 
facilities associated with Seattle Pacific University, streets used for passive recreation such as 
bicycle riding, and in-water recreation in the Ship Canal. Amenities and uses of these 
recreational facilities are summarized below. 

4.6.1 Lake Washington Ship Canal 
The Ship Canal is used for in-water recreation by boaters, kayakers, paddle boarders, and 
others. Many marinas are located along the shores of the Ship Canal in the project vicinity. 

4.6.2 Hiram M. Chittenden Locks 
This site is a major tourist destination for the Ballard neighborhood. It is popular with 
recreational boaters and the grounds are operated as a park, with walking paths, lawn areas, a 
visitor’s center, viewing windows to a fish ladder, and botanical gardens. Boat watching is a 
major visitor use of the Locks. Visitors can cross the Locks by foot, and bicyclists and 
pedestrians often cross the Locks to travel between Magnolia and Ballard as an alternative to 
the Ballard Bridge.  

4.6.3 Lake Washington Ship Canal Trail 
The Ship Canal Trail is a multiuse trail along the south shore of the Ship Canal from Lake Union 
to the Ballard Bridge. The trail, used by bicyclists and walkers, runs through West Ewing Mini 
Park adjacent to the project area.  
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4.6.4 Seattle Pacific University Athletic Fields and Facilities 
Seattle Pacific University’s athletic facilities are located directly adjacent to the Ship Canal Trail. 
The facilities include Wallace Athletic Field and the Royal Brougham Pavilion and are used for 
school and sporting events. The field is open to the public.  

4.6.5 West Ewing Mini Park 
West Ewing Mini Park is a small waterfront park on the south side of the Ship Canal. The park 
features lawn/open space, an overlook with benches, picnic tables, and the Ship Canal Trail. 

4.6.6 Shilshole Avenue NW and Other Streets in the Project Area 
Shilshole Avenue NW is commonly used by bicyclists and other recreational users despite the 
lack of a dedicated bicycle lane or sidewalks along the southwest side of the road. Shilshole 
Avenue NW is one of three potential routes for the proposed Burke-Gilman Trail Extension 
Project (also known as the “Missing Link” project). Similar to Shilshole Avenue NW, all other 
streets in the project area are used for informal recreation such as bicycling and walking. 

4.6.7 Burke-Gilman Trail 
The Burke-Gilman Trail is a 19.8-mile-long multiuse trail used by walkers, runners, cyclists, and 
skaters. Within the project area, the trail runs from Golden Gardens Park to the Locks. The trail 
resumes at NW 45th Street and 11th Avenue NW and runs along the Ship Canal to the 
University of Washington campus, where it turns north and continues to Bothell. The Burke-
Gilman Trail is adjacent to the proposed 11th Avenue Drop Shaft and North 3rd Avenue/174 
Drop Shaft sites and Wallingford conveyance (connection) area. Burke-Gilman Trail users often 
ride along Shilshole Avenue NW between the 11th Avenue NW and 30th Avenue NW segments 
of the trail. 

4.6.8 Fremont Canal Park 
The Fremont Canal Park, operated by Seattle Department of Parks and Recreation, is a small 
linear park adjacent to the Ship Canal in Fremont. The park features a lawn area/open space, a 
pedestrian trail, benches, and a viewing platform.  

4.6.9 Ship Canal Access at Street Ends 
Street ends throughout the Ballard neighborhood are designated shoreline street ends, which 
provide public shoreline access and views. Some street ends feature piers or boat ramps, while 
others simply feature a public space adjacent to the Ship Canal providing views of the water. 
Public amenities in the project area include: 

 11th Avenue NW Street End. Native plantings, a shoreline-viewing platform, a bench 
swing, and birdhouses.  

 Public Access Ramp at 14th Avenue NW. Free public boat ramp providing access to the 
Ship Canal.  
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 20th Avenue NW/Dock Place NW Street End. Shoreline access. 

 Pier at 24th Avenue NW Street End. An existing pier at the 24th Avenue NW street end 
used by recreationists for water access, shoreline viewing, and public vessel moorage. A 
potential future park at this site, called Threading the Needle Park, would include a 
pedestrian greenway, restored waterfront beach, upgraded dock, and stormwater gardens. 
The future park project is not currently scheduled or funded. 

 28th Avenue NW Street End. Native plantings, water access, a kayak launch, and a 
basketball hoop. 

4.7 Transportation 
The study area for this transportation analysis includes all roadways, nonmotorized facilities, 
and transit and marine facilities that could be potentially disturbed by construction or operation 
of the project elements. Surface transportation facilities and services include streets and 
intersections, alleys, driveways, parking lots and spaces, sidewalks and other pedestrian 
facilities such as crosswalks, bus routes and stops, and railroad facilities. Marine facilities 
needed to accommodate potential construction-generated barges are also considered. 

4.7.1 Roadway System 
Roadways in the transportation study area have been classified as principal arterials, minor 
arterials, collector arterials, local street access, and alleys. The study area roadways provide 
varying levels of access to adjacent properties and include numerous intersections with alleys 
and driveways. Some industrial and commercial properties have access along large portions of 
their frontages without delineated driveways. 

Public parking is typically provided on the street. Metered parking present in the transportation 
study area typically has time limits of 2 to 4 hours. On-street parking is prohibited on some 
arterials during peak periods so that the lanes can be used to accommodate additional vehicle 
traffic. Private parking for residential, commercial, industrial, and institutional development is 
typically provided in off-street surface lots or garages.  

4.7.2 Transit 
Bus transit service in the transportation study area is provided by King County Metro Transit. 

4.7.3 Nonmotorized Facilities 
Streets in the Ballard, Fremont, Wallingford, and North Queen Anne neighborhoods generally 
have completed sidewalk networks. Signalized intersections typically include marked 
crosswalks with pedestrian signals.  

In addition to sidewalks, non-motorized facilities include painted on-street bicycle lanes and 
marked roadway lanes. Some roadways without bicycle pavement markings are still identified 
by the City as bicycle routes that may be either signed or unsigned (City of Seattle, 2015a). 
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Two major multiuse trails traverse the study area: 

 The South Ship Canal Trail is a 1.5-mile trail located adjacent to the south side of the Ship 
Canal between the Ballard (15th Avenue NW) Bridge and the Fremont Bridge. 

 The Burke-Gilman Trail is a 19.8-mile trail with a west section located adjacent to Elliott 
Bay between Golden Gardens Park and the Hiram M. Chittenden Locks, and an east 
section that connects Ballard, Fremont, and the University of Washington, and then 
continues adjacent to Lake Washington from Seattle’s Ravenna neighborhood through north 
Seattle, Lake Forest Park, and Bothell.  

The Burke-Gilman Trail Extension (Missing Link) Project, currently in the planning process, 
would connect the existing east and west portions of the Burke-Gilman Trail through the Ballard 
neighborhood to complete the regional trail. Three alternatives have been defined, located 
primarily along NW Leary Way, NW Ballard Way, and Shilshole Avenue NW, respectively. 
Portions of all three alternatives are located in the transportation study area (City of Seattle, 
2015b). 

4.7.4 Freight Movement 
Freight movement in the project study area occurs by truck, rail, or barge. Roadway 
characteristics and potential issues for major truck streets are similar to those of any other 
arterial roadway, but the streets are likely to carry a higher proportion of truck traffic.  

The Ballard Terminal Railroad Company rail line operates a Class III (short-line terminal) rail line 
that is about 3 miles long between the Shilshole area (east of Seaview Avenue NW at about 
Ray’s Boathouse restaurant) and 41st Avenue NW, west of Leary Way.  

Although no marine freight traffic is currently generated in the project study area, barges could 
directly access a portion of the project site via a pier in Salmon Bay, located at the 24th Avenue 
NW street end. Barges are required to adhere to the rules of marine navigation established by 
the U.S. Coast Guard and the U.S. Army Corps of Engineers. 

4.7.5 Marine Traffic 
Salmon Bay is located on the south side of the transportation study area, connecting Shilshole 
Bay to the west to the Ship Canal to the east. Marine traffic through Salmon Bay includes a mix 
of commercial, recreational, and tribal fishing vessels that travel between Lake 
Washington/Lake Union and Puget Sound (via Shilshole Bay). The Ballard Locks accommodate 
vessel traffic 24 hours per day, 7 days per week.  

4.8 Noise and Vibration 
The Ship Canal WQ Project is located in a primarily commercial and industrial setting. The 
predominant noise sources include traffic, aircraft, pedestrians, and construction noise from 
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nearby projects. The existing sound and vibration levels reflect the urban roadway traffic in the 
area, pedestrian traffic, aircraft noise, and nature sounds typically found in the area. 

4.9 Energy and Climate Change 

4.9.1 Energy 
Federal, state, and local regulations apply to energy consumption by buildings and 
infrastructure. Most of these regulations apply to occupied buildings and are not applicable to 
CSO control or stormwater facilities. 

Energy that powers the project area is supplied by Seattle City Light (electricity) and Puget 
Sound Energy (natural gas).  

4.9.2 Climate Change 
Seattle’s greenhouse gas emissions originate from three main sources: transportation, 
buildings, and industry. Transportation accounts for 62 percent of emissions, with two-thirds of 
transportation emissions coming from cars and trucks. Energy use in buildings accounts for 
21 percent, and industrial operations and processes make up the remaining 17 percent of 
emissions (City of Seattle, 2008). 

Risks to utilities associated with climate change include changes in precipitation levels, 
intensity, or duration; timing of wet and dry seasons and flooding; soil moisture and infiltration 
rates; stormwater runoff; reduced winter snowpack and earlier snowmelt; and sea level rise. 

4.10 Historic, Cultural, and Archaeological Resources  
The study area for aboveground and archaeological cultural resources is the footprint of the 
tunnel portals, conveyance, and other near-surface impacts plus each adjacent parcel. The 
study area also includes the conceptual locations of the drop shafts. The storage tunnel 
alignment is not included in the study area because the proposed depth of the tunnel is within 
Pleistocene soils and therefore predates human occupation of the Puget Sound region.  

Because construction of the proposed Ship Canal WQ Project is expected to be underway in 
2017 and continue to 2024, SPU has chosen to evaluate existing buildings in the cultural 
resources study area based on what their age will be in 2024.  

4.10.1 Historic 
The analysis of historic aboveground resources focused on two datasets: (1) buildings currently 
listed on a historic register, and (2) buildings that meet minimum age thresholds to be 
considered for listing but have not yet been documented and/or evaluated for inclusion in a 
historic register.  
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Data sources included the Washington Information System for Architectural and Archaeological 
Records Data (WISAARD), the City of Seattle Landmarks Registry, and the King County 
Department of Assessment. Many historic-age properties have been identified near the study 
area, but few of the properties have been evaluated for their eligibility to be included in a historic 
register. Tax parcel records were used to identify gaps in previous cultural resources surveys. 
Potential impacts to previously recorded historic properties were determined through a review of 
project plans in relation to the location of historic-age properties. Potential impacts were also 
assessed using information provided in the noise and vibration analysis. 

4.10.2 Archaeological 
The analysis of archaeological resources focused on two datasets: (1) WISAARD, and 
(2) previous local geotechnical analyses. Analysts reviewed data produced in the 2014 
geotechnical investigation for this project (Shannon & Wilson, 2014), as well as other 
geotechnical analyses conducted in the project vicinity. Buried cultural resources are not usually 
expected to be present more than 25 feet below the ground surface. Unless these properties 
were considered eligible to be included on a historic register, they would not require any specific 
consideration or mitigation.  

4.10.3 Historic Properties in the Project Area 
The project study area is located in the Ballard, Fremont, Wallingford, and Queen Anne 
neighborhoods of Seattle, and includes approximately 85 historic-age properties. There are two 
historical properties that are considered eligible for listing in the National Register of Historic 
Places (NRHP). Additionally, there are three historical districts adjacent to, or overlapping 
portions of the study area. The identified historical properties eligible for listing are not located 
within these districts. 

In order to comply with Seattle Municipal Code 25.05.675.H, the City-owned public 24th Avenue 
NW pier, which was built in 1935 and will be directly impacted by the Ship Canal WQ Project, 
will need to be documented before it can be reconstructed.  

No archaeological sites have been recorded within the study area; however, no surveys have 
been conducted. Archaeological monitoring is recommended for excavation in intact Holocene 
strata. 
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 Figure 4-1. Project Area Zoning Classifications 
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EXISTING CONDITIONS 
This chapter describes the existing combined sewer systems served by the Ship Canal WQ 
Project.  

5.1 Infrastructure Overview  
The Ship Canal WQ Project controls six combined sewer basins and their seven respective 
outfalls. The five basins and their respective six outfalls on the north side of the Ship Canal, 
from west to east, are shown on Figure 5-1 and are as follows:  

 SPU Basin 152 (Ballard) 

• Outfall 152 

 SPU Basin 150/151 (Ballard) 

• Outfall 150 

• Outfall 151 

 DNRP 11th Avenue NW 

• Outfall 11th Avenue NW (DSN004) 

 SPU Basin 174 (Fremont) 

• Outfall 174 

 SPU Basin 147 (Wallingford) 

• Outfall 147 

In addition, one basin and one outfall are on the south side of the Ship Canal: 

 DNRP 3rd Avenue W 

• Outfall 3rd Avenue W (DSN008) 

Figure 5-1 shows the locations of the outfalls addressed by the Ship Canal WQ Project. 
Outfalls 150, 151, 152, 147, and 174 are under the jurisdiction of SPU; 11th Avenue NW and 
3rd Avenue W outfalls are under the jurisdiction of DNRP.  

Infrastructure serving the project basins includes the components listed below; these are 
described in the following sections: 

 SPU Ballard area (Basins 152 and 150/151) 

• More than 186,000 linear feet of sewer mainlines ranging between 6 and 48 inches in 
diameter  
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• More than 750 connecting structures, most of which are maintenance holes  

• Basin 152  

- Approximately two-thirds of the combined sewer area’s pipes and connecting 
structures 

- Pump Station 84 

- Overflow Structures 152A and 152B 

- Outfall 152 at southernmost end of 28th Avenue NW 
• Basin 150/151  

- Approximately one-third of the combined sewer area’s pipe and connecting 
structures 

- Overflow Structure 150/151 

- Outfalls 150 and 151 south of 24th Avenue NW and NW 54th Street  

 DNRP 11th Avenue NW combined sewer area 

• More than 12,500 linear feet of DNRP sewer mainlines ranging from 24 inches in 
diameter to a box conduit 116 inches in width 

• More than 350,000 linear feet of SPU combined sewer and sewer mainlines ranging 
between 6 and 64 inches in diameter 

• 39 DNRP maintenance holes 

• More than 1,000 SPU connecting structures, most of which are maintenance holes 

• 11th Avenue NW Overflow Structure 

• 11th Avenue NW Outfall (DSN004) at southernmost end of 11th Avenue NW 

 SPU Fremont and Wallingford areas (Basins 174 and 147, respectively) 

• More than 125,000 linear feet of sewer mainlines ranging between 8 and 54 inches in 
diameter 

• More than 640 connecting structures, most of which are maintenance holes 

• Basin 174  

- Slightly more than half of the combined sewer area’s pipe and connecting structures 

- Overflow Structure 174 

- Outfall 174 south of 2nd Avenue NW and NW Canal Street 
• Basin 147  

- Slightly less than half of the combined sewer area’s pipe and connecting structures 

- Overflow Structures 147A and 147B  

- Outfall 147 at southernmost end of Stone Way N 
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 DNRP 3rd Avenue W combined sewer area 

• Approximately 10,700 linear feet of DNRP sewer mainlines ranging between 42 and 
108 inches in diameter 

• Approximately 148,000 linear feet of SPU combined sewer and sewer mainlines ranging 
between 6 and 108 inches in diameter 

• 21 DNRP maintenance holes 

• More than 540 SPU connecting structures, most of which are maintenance holes 

• 3rd Avenue W Overflow Structure 

• 3rd Avenue W Outfall (DSN008) northeast of W Ewing Street and 3rd Avenue W 

5.2 Basins and Flow Routes  
Characteristics of the six CSO basins (152, 150/151, 11th Avenue NW, 174, 3rd Avenue W, and 
147) in the project area are described in the following subsections, grouped by area. 

5.2.1 Seattle Public Utilities Ballard Combined Sewer Area (152 and 150/151) 
The SPU Ballard area consists of two basins: 

 Basin 152 – approximately 769 acres 

 Basin 150/151 – approximately 401 acres 

Figures 5-2 and 5-3 show the combined sewer, sanitary sewer, and drainage systems for the 
basins in the Ballard area. 

The Ballard area comprises Basins 152 and 150/151, which drain from north to south toward the 
Ship Canal and Salmon Bay. The wastewater generated in these basins flows by gravity in the 
SPU combined sewer system to DNRP’s Ballard Regulator Station and into the Ballard Siphon 
for conveyance to the West Point Treatment Plant. Basins 152 and 150/151 contain permitted 
CSO outfalls that discharge overflows to Salmon Bay during large precipitation events when the 
capacity of the combined sewer system is exceeded. Salmon Bay is located on the freshwater 
(east) side of the Hiram M. Chittenden Locks.  

Flows from Basin 150/151 combine upstream of the outfalls at Overflow Structure 150/151, then 
continue through a shared pipe to a splitter structure before flowing to Outfalls 150 and 151. 
Outfall 151 is a wood-stave pipe that is in poor condition. When overflows occur, flow leaks out 
of the staves near the shoreline instead of being conveyed to the end of the pipe. SPU included 
Outfall 151 in its Outfall Rehabilitation Plan, submitted to Ecology in August 2015, 
recommending rehabilitating the outfall with a new high-density polyethylene (HDPE) pipe 
(SPU, 2015d). Outfall 150 was previously located under an existing pier. In 2014, SPU sealed 
and removed this outfall pipe from service in 2014 and replaced it with a new HDPE outfall 
installed along the west side of the existing pier. 
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Outfall 152 is located at 28th Avenue NW and NW Market Street. This pipe is a wood-stave pipe 
and is in good condition. There are currently no plans to replace or repair this outfall. 

5.2.2 King County Department of Natural Resources and Parks 11th Avenue NW 
Combined Sewer Area 

The DNRP 11th Avenue NW Basin contains approximately 1,352 acres and is located in the 
Greenwood and Ballard neighborhoods. The sewer flows north to south in this basin. At the 
northern part of the basin, DNRP’s system receives flows from the Carkeek Pump Station 
(which receives flows from the North Beach Pump Station, Broadview, and Greenwood areas), 
which are then conveyed south in the 8th Avenue NW Interceptor to the Ballard Trunk. The 
Ballard Trunk passes through the 11th Avenue NW Overflow Structure. Dry-weather flows are 
directed west and out of the 11th Avenue NW Basin in the Ballard Trunk to the Ballard 
Regulator Station. From this location, flows pass through the Ballard Siphon to join the North 
Interceptor on the south side of Salmon Bay. The North Interceptor continues westward to the 
West Point Treatment Plant.  

Overflow from the 11th Avenue NW Overflow Structure continues south to Salmon Bay in a 60- 
to 72-inch-diameter outfall. Figure 5-4 shows the combined sewer, sanitary sewer, and drainage 
systems for the 11th Avenue NW basin.  

5.2.3 Seattle Public Utilities Fremont and Wallingford Combined Sewer Areas 
(174 and 147) 

The SPU Fremont and Wallingford areas comprise Basins 148, 174, and 147, which drain from 
north to south toward Lake Union and the Ship Canal. The following two basins are 
uncontrolled: 

 Basin 174 – approximately 349 acres 

 Basin 147 – approximately 295 acres 

Figures 5-5 and 5-6 show the combined sewer, sanitary sewer, and drainage systems for the 
basins in the Fremont and Wallingford areas. 

Basins 148 and 174 each have a single overflow structure and outfall. Basin 148, which is 
controlled and not part of the Ship Canal WQ Project, flows by gravity to Pump Station 54, 
which transfers flow to Basin 174. The sewage from these basins flows by gravity to DNRP’s 
North Interceptor for conveyance to the West Point Treatment Plant.  

Basins 174 and 147 contain permitted CSO structures that discharge overflows to Lake Union 
and the Ship Canal during large precipitation events when the capacity of the combined sewer 
system is exceeded or when the DNRP North Interceptor levels are high. Basin 174 overflows 
during storm events at Outfall 174. Basin 147 has two overflow structures (147A and 147B), 
which discharge to a single outfall. 
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5.2.4 King County Department of Natural Resources and Parks 3rd Avenue W 
Combined Sewer Area 

The DNRP 3rd Avenue W Basin contains approximately 694 acres and is located in the north 
Queen Anne neighborhood. Dry-weather flows from the Dexter Regulator Station and Galer 
Street Overflow Chamber enter the 3rd Avenue W basin and continue to flow northerly in the 
Central Trunk along the west side of Lake Union. The Central Trunk alignment turns to the 
northwesterly along the southerly side of the Ship Canal and turns north and enters the 3rd 
Avenue W Overflow Structure. This overflow structure contains a weir and is the downstream 
end of the 3rd Avenue W Basin. Overflow from the 3rd Avenue W Overflow Structure continues 
northerly through a 39-inch-high by 60-inch-wide box conduit to discharge in the Ship Canal. 
Dry-weather flows from the 3rd Avenue W Overflow Structure continue north in the Central 
Trunk through a sand catcher and then join the North Interceptor. The North Interceptor conveys 
this flow to West Point Treatment Plant. Figure 5-7 provides a simplified flow schematic for the 
3rd Avenue W Basin. 

5.2.5 King County Department of Natural Resources and Parks Conveyance 
and Structures 

The basins addressed by the Ship Canal WQ Project ultimately flow to the DNRP conveyance 
system for treatment at the West Point Treatment Plant. The Ballard and Central (described 
above) Trunks, North Interceptor, and Ballard and Fremont Siphons are the primary DNRP 
conveyance pipelines associated with the Ship Canal WQ Project. The order of farthest 
upstream to farthest downstream basins along the DNRP combined sewer system mainlines is 
Basin 147, 3rd Avenue W Basin, Basin 174, 11th Avenue NW Basin, Basin 150/151, and 
Basin 152.  

Combined sewage from Basins 174 and 147 flows into the North Interceptor at locations in the 
Fremont and Wallingford neighborhoods, respectively, on the north side of the Ship Canal. The 
North Interceptor then conveys flows across the Ship Canal in the Fremont Siphon. On the 
south side of the Ship Canal and east of the Fremont Siphon, the 3rd Avenue W Basin flows 
into the Central Trunk. At the south side (outlet) of the Fremont Siphon, the Central Trunk 
merges with the North Interceptor and continues westward toward the West Point Treatment 
Plant. The Fremont Siphon currently consists of approximately 500 feet of parallel 48- and 
60-inch-diameter pipes underneath the Ship Canal. DNRP is currently constructing a project to 
replace the Fremont Siphon with dual 60-inch-diameter pipes; this project is scheduled for 
completion in 2017. 

Flows from the Ballard Trunk are connected to the North Interceptor via the Ballard Siphon. The 
siphon comprises three barrels: the wet-weather barrel is approximately 1,980 linear feet and 
85.5 inches in diameter, and the twin dry-weather barrels are approximately 580 feet and 
30 inches in diameter.  
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The North Interceptor from Basin 147, through the Fremont Siphon, and westward to the West 
Point Treatment Plant is approximately 33,000 linear feet of 108- inch to 144-inch-diameter pipe 
(including both the old and new Fort Lawton tunnels).  

5.3 Combined Sewer System Special Facilities 
The combined sewer areas in the Ship Canal WQ Project contain special facilities (including 
structures and pump stations) to help manage combined sewer flow. Details about these 
structures are in Table 5-1. 

Table 5-1. CSO Special Facilities in Ship Canal Basins  
Structure Basin Location 

Pump Station 84 152 MH 011-219 in 28th Avenue NW south of 
NW 54th Street 

Overflow Structure 152A 152 MH 011-220 in 28th Avenue NW south of 
NW 54th Street 

Overflow Structure 152B 152 MH 011-189 in 28th Avenue NW north of 
NW Market Street 

Overflow Structure 
150/151 

150/151 MH 011-184 in NW Market Street and 
Shilshole Avenue NW 

Overflow Structure 174 174 MH 021-052 in 2nd Avenue NW between 
NW 36th Street and NW Canal Street 

Flap Gate 174 174 MH 021-056 at 2nd Avenue NW and NW Canal Street 
Overflow Structure 147B 147 MH 022-160 in Woodland Park Avenue N and 

N 34th Street 
Flap Gate 147B 147 MH 022-177, upstream from DNRP interceptor 

connection at Phinney Avenue N and N Canal Street 
Overflow Structure 147A 147 MH 022-187 in Stone Way N north of N 34th Street 
Flap Gate 147A 147 MH 022-188, upstream from DNRP interceptor 

connection in Stone Way N and N 34th Street 
11th Avenue NW 
Overflow Structure 

11th Avenue NW MH 012-165 in 11th Avenue NW between NW 45th 
Street and NW 46th Street 

3rd Avenue W Overflow 
Structure 

3rd Avenue W MH 021-244 in 3rd Avenue W between W Ewing Street 
and W Nickerson Street 

MH maintenance hole 

 

Basins 152 and 150/151 in the SPU Ballard combined sewer area contain an existing pump 
station (Pump Station 84) and two CSO overflow structures containing weirs. Pump Station 84 
is located in Basin 152 at the intersection of 28th Avenue NW and NW 54th Street and is a 
duplex pump station with constant-speed pumps and a maximum total capacity of 1.25 MGD. 
Pump Station 84 collects wastewater from a 38-acre area and lifts flow from the lower portion of 
Basin 152 towards the SPU combined sewer system along NW Market Street. The pump station 
is configured to overflow during extreme wet-weather events via Overflow Structure 152A and 
has not overflowed in recent years (SPU, 2012c). 
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Basins 174 and 147 in the SPU Fremont and Wallingford areas, respectively, contain three flap 
gates at connections with the DNRP North Interceptor and three CSO overflow structures 
containing weirs. The 11th Avenue NW Basin contains the 11th Avenue NW Overflow Structure. 
The 3rd Avenue W Basin contains the 3rd Avenue W Overflow Structure.  

No pump stations are located in the 11th Avenue NW Basin, Basins 174 and 147 in the Fremont 
and Wallingford areas, respectively, nor in the 3rd Avenue W Basin. 

5.4 Combined Sewer Overflow Outfalls  
The Ship Canal WQ Project basins contain seven permitted outfalls. Outfalls 152, 150, and 151 
discharge into Salmon Bay. Overflows from the 11th Avenue NW Overflow Structure (DSN004), 
Outfall 174, and 3rd Avenue W Overflow Structure (DSN008) discharge into the Ship Canal. 
Outfall 147 discharges into Lake Union. Table 5-2 provides details for each outfall. 

Table 5-2. General Characteristics of Ship Canal WQ Project Outfalls  

Outfall 
Discharge 
Location 

Outfall Size, Material, and 
Description 

Approximate 
Distance 

Outfall Extends 
from Shore 

(feet) 

Approximate Depth of 
Outfall Discharge from 
Average Water Surface

(feet, to invert) 

152 011-320 48-inch-diameter wood-
stave pipe 

60 10 

150 011-238 30-inch-diameter HDPE 
pipe, pile-supported 
mounting system; 
replaced 2014 

55 5.8 

151 a 011-237 18-inch-diameter wood-
stave pipe 

175 12 

11th Avenue 
NW 

(DSN004) 

021-432 72-inch diameter concrete 
pipe connecting to 
overflow structure, then 
transitions to 60-inch-
diameter wood-stave pipe 

40 15 

174 b 021-053 12-inch-diameter steel 
pipe 

0; at headwall 0.5 

3rd Avenue 
W (DSN008) 

021-174 36-inch by 60-inch 
concrete box 

20 3 

147 022-190 30-inch-diameter concrete 
pipe 

10 5 

a Outfall will be rehabilitated as part of this project due to its poor condition. 
b Outfall has been replaced and realigned as part of the DNRP Fremont Siphon Replacement Project 
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5.5 Sewer Classification and Pipeline Information  
The project area includes partially separated sewers and combined sewers. Private owners are 
responsible for the sewer line from the home or business to the connection to the sewer main, 
while SPU or DNRP is responsible for the service connection at the sewer main. 

The combined sewer system in the Ballard area conveys both sewage and stormwater flow. The 
area to the north of NW 65th Street (about two-thirds of the total area) is fully combined. The 
area south of NW 65th Street is partially separated. Storm drains collect and convey street 
runoff and a portion of private property runoff. Stormwater from partially separated areas of the 
Ballard area is discharged into the Ship Canal and Salmon Bay. Combined sewage is 
discharged into Salmon Bay during large precipitation events when the capacity of the 
combined sewer system is exceeded (SPU, 2012c). 

Most of the 11th Avenue NW Basin (1,352 of the 1,418 acres) flows to the combined sewer 
system. Stormwater from the northern area of the 11th Avenue NW Basin flows to the combined 
sewer system, whereas stormwater from the southern area flows to the SPU separate storm 
drain system. Storm drains collect and convey a portion of street runoff and a portion of private 
property runoff and discharge into the Ship Canal. Combined sewage is discharged into the 
Ship Canal during large precipitation events when the capacity of the combined sewer system is 
exceeded.  

The combined sewer system in the Fremont and Wallingford areas conveys both sewage and 
stormwater flow. Most of the Fremont and Wallingford areas is partially separated. The area to 
the west of Stone Way N is partially separated. Storm drains collect and convey street runoff 
and a portion of private property runoff. Stormwater runoff from portions of Basin 148 and a few 
localized areas of Basin 174, drain to the combined sewer system. Stormwater from partially 
separated areas of the Fremont and Wallingford areas is discharged into the Ship Canal. 
Combined sewage is discharged into Lake Union (Basin 147) and the Ship Canal (Basin 174) 
during large precipitation events when the capacity of the combined sewer system is exceeded 
or when the DNRP North Interceptor levels are high (SPU, 2012c). 

Most of the 3rd Avenue W Basin (694 of the 749 acres) flows to the combined sewer system. 
Storm drains collect and convey a portion of street runoff and a portion of private property runoff 
and discharge into Lake Union. Combined sewage is discharged into the Ship Canal during 
large precipitation events when the capacity of the combined sewer system is exceeded.  

5.6 Wastewater Treatment  
The SPU and DNRP combined sewer areas addressed by the Ship Canal WQ Project route 
wastewater flows to and through the DNRP regional system to the West Point Treatment Plant 
for secondary treatment. 



5. Existing Conditions 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft   Page – 5‐9 

The West Point Treatment Plant currently provides secondary treatment for flows up to 
300 MGD and provides primary CSO treatment and disinfection for flows in excess of 300 MGD 
and up to 440 MGD. The West Point Treatment Plant is a Class IV treatment plant. The final 
effluent discharges through an outfall pipeline and diffuser into Puget Sound.  

5.7 Drainage System  
The project area also includes drainage systems. As described earlier, the SPU Ballard, 
Fremont, and Wallingford areas have areas of partially separated systems, consisting of buried 
storm drains and some small culverts in Basins 152 and 150/151. DNRP does not own 
separated storm drainage systems in the project area. Table 5-3 summarizes the main 
characteristics of the SPU drainage systems in the project area.  

Table 5-3. Ship Canal Water Quality Project Combined Sewer Basins 
SPU Drainage System Summary  

Basin 
Storm Drain 

Mainline Length 
(feet) 

Storm Drain Size 
(diameter 

in inches) a 

Storm Drain 
Material 

Dates 
Installed 

152 15,700 
8 to 12 (38%),  

15 to 48 (59%),  
72 (3%) 

Reinforced concrete 1903 to 1974 

150/151 11,300 
12 (46%),  

15 to 48 (54%) 
Reinforced concrete 1972, 1974 

11th Avenue NW 61,200 
8 to 12 (42%) 

15 to 48 (48%) 
54 to 78 (10%) 

Reinforced concrete 1943 to 2014 

174 38,500 
8 to 12 (61%),  
15 to 18 (39%) 

Reinforced concrete 
1969 to 1974, 

2007 

3rd Avenue W 19,300 
6 to 12 (72%) 

14 to 48 (28%) 
Reinforced concrete, 

ductile iron 
1924, 1989 to 

2012 

147 30,400 
8 to 12 (63%),  
15 to 42 (37%) 

Reinforced concrete 
Majority 1968 
to 1972, 2007 

to 2013 
a  Percentages noted describe that portion of the total length of pipe within the basin that is within the indicated 

range of pipe diameters. 

 

5.8 Water and Sediment Quality of Combined Sewer 
Overflows  

In 1988-1989 as part of the 1988-1997 Metro/King County CSO Discharge and Sediment 

Quality Characterization Study (Metro and King County, 1998), overflow quality monitoring was 
performed in the Ship Canal at the 11th Avenue NW and 3rd Avenue W CSO outfalls, and one 
sediment sample proximal to each of the CSO outfalls was collected in May 1989. 
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Analysis of overflow samples from the DNRP outfalls showed that the variability between 
different samples at a single site was generally greater than the variability among sites. 
Sediment sampling confirmed that sediments had been significantly impacted by pollution and 
that the contamination resulted from many sources. A Sediment Management Plan (King 
County, 1999) was completed in 1999 to address historical contamination of sediments near 
CSO outfalls.  

Since the 1988-1997 CSO characterization, pollutant concentrations have remained stable or 
have decreased. DNRP monitors West Point Treatment Plant influent and effluent, biosolids 
quality, and industrial sources (King County, 2009).  

SPU submitted a Final PCMP (SPU, 2015b) to EPA and Ecology on May 29, 2015, for approval 
in accordance with the City’s Consent Decree. The Final PCMP included an updated list of 
sampling locations and schedule. On August 26, 2015, the Final PCMP was approved subject to 
SPU submitting the following: (1) detailed Quality Assurance Project Plans (QAPPs) for review 
and approval, and (2) following approval of the QAPPs, sediment data reports for each 
surrogate outfall. Outfalls 152, 174, and 147 are among the 14 surrogate outfalls that will be 
analyzed as part of implementing the Final PCMP.  

DNRP has an approved post-construction monitoring program that addresses monitoring of 
water and sediment quality. If Sediment Management Standards are exceeded for DNRP CSO 
sites, then any contaminants associated with CSO discharges will be addressed. 

5.9 Receiving Water Quality  
Section 4.2 contains information on receiving water quality. 

5.10 Infiltration and Inflow Studies  
Flows in the combined and sanitary collection systems consist primarily of four components: 

 Sanitary sewage—The mixture of domestic, commercial, and industrial wastewaters. 

 Inflow—Stormwater introduced into a sanitary or combined sewer from roof drains, yard 
drains, basement drains, street catch basins, or other direct connections. 

 Infiltration—Groundwater introduced into a sanitary or combined sewer through joints, the 
pipe material, cracks, and other defects below groundwater level; “base infiltration” denotes 
the rate of infiltration, which may fluctuate very slowly with the seasons.  

 Rain-induced infiltration—Groundwater introduced into the sanitary or combined sewer as 
a direct result of a recent storm event. The points of entry into the sewer system may be the 
same as for infiltration, but rain-induced infiltration may include flow contributions from 
constructed improvements such as foundation drains that are not considered system 
defects. The points of entry of rain-induced infiltration may be located above the normal 
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groundwater table and are activated by localized accumulations of rainwater at or near the 
ground surface during a storm event. 

SPU’s 2010 CSO Reduction Plan (SPU, 2010a) identified potential inflow and infiltration (I&I) 
control measures in several basins, including Basin 152. An analysis performed as part of 
SPU’s LTCP suggested that there is high potential for reducing control volume in Basin 152 
(up to 99 percent) with I&I control measures (SPU, 2012d). From the I&I analysis, most flow in 
Basin 152 comes from private property at 23.46 MGD, with a much smaller portion from public 
rights-of-way at 4.14 MGD. However, I&I control measures were not recommended in the SPU 
LTCP because they were not cost-effective (SPU, 2015a).  

DNRP conducted a study during the infiltration and inflow rehabilitation pilot projects in 2003. 
The study found that most of the extraneous flow was from infiltration as opposed to inflow 
(King County, 2004). The study found very little inflow (for example, direct storm drainage 
connections). The study concluded that roughly 75 percent of infiltration originated on private 
property and 25 percent came from public rights-of-way.  

There are few data documenting how fast and how much degradation occurs in a collection 
system. For DNRP’s planning purposes, the assumed rate of degradation of existing sewer 
infrastructure from 2000 conditions is 7 percent per decade, with a limit of 28 percent over a 
40-year period applied to both average wet-weather and peak flows (King County, 2014a). For 
new sewer facilities, DNRP includes an allowance of 1,500 gallons per acre per day in the 
design flow for both the conveyance and treatment of wastewater in the regional system (King 
County, 2012a). 

5.11 Sanitary Surveys for Unsewered Areas  
No unsewered areas exist in the Ship Canal WQ Project area.
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Figure 5-1. Existing Combined Sewer System Infrastructure  
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Figure 5-2. Basin 152 Combined Sewer System   
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Figure 5-3. Basin 150/151 Combined Sewer System  
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Figure 5-4. DNRP 11th Avenue NW Combined Sewer System 
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Figure 5-5. Basin 174 Combined Sewer System 
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Figure 5-6. Basin 147 Combined Sewer System 
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Figure 5-7. DNRP 3rd Avenue W Combined Sewer System 
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HISTORICAL COMBINED SEWER 
SYSTEM FLOWS 
This chapter characterizes the historical combined sewer flows from the project area, which 
include large portions of North Seattle and CSO outfalls in the Wallingford, Fremont, Ballard, 
and north Queen Anne neighborhoods. SPU and DNRP have developed an understanding of 
sewer system flows through a combination of flow monitoring and hydraulic modeling. Together, 
the monitoring data and modeling results produce the information necessary to characterize 
system performance, understand hydraulic issues, and evaluate and design CSO control 
projects. 

6.1 Monitored Basin Flows  
Flow and level data were collected in the Ship Canal WQ Project area and used to characterize 
system hydraulics and calibrate hydraulic models. The monitoring program consists of 
permanent stations (including SCADA locations) that provide CSO discharge monitoring and 
assist in system operation and temporary monitoring sites that supplement the characterization 
of system hydraulics. Together, the permanent station data and temporary monitoring data were 
used to create a more robust model calibration to support the calculation of CSO control 
volumes. Table 6-1 lists the average dry-weather flow for each CSO basin. Wet-weather flow 
conditions are described in the subsequent sections.  

Table 6-1. Dry-Weather Flows in the Ship Canal Water Quality Project Basins  
Basin Average Dry-Weather Flow (MGD) 
152 0.9 

150/151 0.4 
11th Avenue NW 5.2 

174 0.6 
3rd Avenue W 5.3 

147 0.4 
 

6.1.1 Temporary Flow Monitoring 
During development of the Plan to Protect Seattle’s Waterways (SPU, 2015a), temporary flow 
monitors were installed in the Fremont and Wallingford neighborhoods (Basins 174 and 147) 
and Ballard neighborhood (Basins 150, 151, and 152). The Flow Monitoring Summary Report 
(SPU, 2010b) describes the flow monitoring program for the Fremont, Wallingford, and Ballard 
areas and the monitoring data collected from October 2008 through May 2010. The report 
documents the flow data results, quality assessment, and related information. The project team 
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used this information to develop dry-weather flows; document wet-weather influences on system 
flows; characterize hydraulic performance of the system, including weirs and other hydraulic 
structures; and calibrate and validate the hydraulic models.  

DNRP used temporary flow monitoring and level data to support the Central Trunk model 
calibration and to estimate CSO control volumes at the 3rd Avenue W Outfall. Seven temporary 
meters installed in SPU and DNRP sewers were used to estimate dry-weather flows, calibrate 
the model’s wet weather response, and estimate diversions from the Central Trunk system 
(tributary to the 3rd Avenue Overflow Structure) to the Denny/Lake Union Tunnel system. 
Temporary level monitoring data helped verify DNRP’s hydraulic model calibration at the 11th 
Avenue NW Overflow Structure weir. This verification was part of the Ballard Regulator Station 
Siphon Design Project completed by DNRP in 2013.  

Table 6-2 describes how the temporary flow monitors were used in the hydraulic models. 
Figures 6-1 through 6-5 are reproduced from the hydraulic model reports (SPU, 2012a and 
2012b) and show a schematic view of the monitoring locations and dry-weather flows in each 
basin. Figure 6-3 provides a schematic view of the temporary monitoring program in the 3rd 
Avenue W area. No figure is included for the 11th Avenue NW area because this model was 
calibrated to permanent monitoring data collected downstream at the Ballard Regulator Station.  

Table 6-2. Temporary Monitoring Summary for Model Calibration 

Basin 
Number of Temporary 

Flow Monitors Flow Monitor Usage 

152 16 
Hydrology/hydraulic calibration = 13 
Used to support GSI b analysis = 2 
Establish boundary condition = 1 

150/151 4 
Hydrology/hydraulic calibration = 3 
Establish boundary condition = 1 

11th Avenue NW a 1 Hydraulic verification at regulator = 1 

174 6 
Hydrology/hydraulic calibration = 5 
Establish boundary condition = 1 

3rd Avenue W 7 
Hydrology/hydraulic calibration = 6 
Characterize system operation = 1 

147 8 
Hydrology/hydraulic calibration = 6 
Establish boundary condition = 2 

a Temporary monitoring was conducted at the 11th Avenue NW Overflow Structure weir to verify the hydraulic 

model performance as part of the Ballard Siphon design project. The model calibration relied upon SCADA 

records. 
b Data from flow-monitoring equipment installed in Ballard determined the fraction of wet-weather flow entering the 

system from different sources (for example, rooftops versus public right-of-way connections). 

GSI green stormwater infrastructure.  

 



6. Historical Combined Sewer System Flows 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft   Page – 6‐3 

6.1.2 No Impact Release Rate 
No Impact Release Rate (NIRR) constitutes a set of time series data obtained from models, 
identifying available capacity at a specific point in the DNRP system after DNRP’s future CSO 
control projects are on-line. The NIRR estimates when and how SPU can drain a storage facility 
or transfer captured CSOs to a specific point in the DNRP system without adversely affecting 
DNRP facilities. Predicted performance of the Ship Canal WQ Project was analyzed using 
NIRRs in SPU’s Final LTCP, Appendix L (SPU, 2015a). 

6.1.3 Permanent Flow Monitoring  
SPU and DNRP operate and maintain permanent monitoring equipment to identify overflow 
frequency and estimate discharge volumes at each CSO outfall. SPU and DNRP report 
discharge duration, discharge volume, and weather-related information (precipitation and storm 
duration) on a monthly and annual basis, in accordance with their NPDES waste discharge 
permits.  

The hydraulic models for each basin utilized the permanent monitoring data at the CSO 
structures to calibrate and/or verify the model predictions. For example, the permanent 
monitoring data at SPU’s CSO structures were used to estimate hydraulic losses within these 
CSO structures and finalize the hydraulic calibration. DNRP’s models used SCADA information 
at the 3rd Avenue Overflow Structure, 11th Avenue NW Overflow Structure, and Ballard 
Regulator Station (downstream of 11th Avenue NW) to support model calibration and 
verification and to supplement temporary monitoring data collected in the area. Figure 6-3 
shows permanent flow monitoring locations for DNRP’s 3rd Avenue W CSO Basin. DNRP does 
not have permanent flow monitoring data for the 11th Avenue NW CSO Basin.  

6.1.4 Rain Gauges 
SPU has operated a citywide network of rain gauges since the late 1970s. Figure 6-6 shows the 
locations of these and DNRP’s gauges and outlines of the contributing areas for each CSO 
outfall. Data from SPU’s rain gauges 1, 7, 8, 9, 11, and 20 were used to model SPU’s and 
DNRP’s sewers in the Ship Canal WQ Project basins. 

6.2 Modeled Basin Flows and Control Volumes  
The hydraulic models of the Ship Canal WQ Project basins were developed and progressively 
refined to support the understanding of the combined sewer system, wet-weather flows, and 
CSO events, and then later to evaluate alternative measures for CSO control. SPU’s and 
DNRP’s modeling efforts are documented in the following reports:  

 SPU’s hydraulic model reports (SPU, 2012a and 2012b) describe the development of basin 
models, including flow monitoring data and special hydraulic structures. The reports also 
cover model calibration and validation. Volume 2 (2012a) describes the Ballard model for 
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Outfalls 150, 151, and 152, and Volume 5 (2012b) describes the Fremont and Wallingford 
models for Outfalls 174 and 147, respectively.  

 The SPU Final LTCP, Section 2.6 and Appendix G (SPU, 2015a) describe the long-term 
model simulations, uncertainty analysis, and control volumes for SPU’s CSO outfalls.  

 The SPU Final LTCP, Appendix L (SPU, 2015a) describes the analysis of specific CSO 
control options, such as tanks and tunnels. The document includes standalone control 
strategies for SPU outfalls and joint projects for SPU and DNRP outfalls. The CSO models 
include DNRP’s no NIRRs, which are used to determine when and how storage facilities can 
be drained during and after storm events based on available capacity in the DNRP system, 
without adversely impacting DNRP facilities. 

 Appendix B of DNRP’s CSO Control Plan Amendment (King County, 2012a), describes the 
hydraulic modeling and monitoring approach to computing control volumes and evaluating 
CSO control options for the 3rd Avenue W and 11th Avenue NW outfalls.  

The following sections summarize the modeling results, which demonstrate that the 
recommended project will bring the Ship Canal WQ Project basin outfalls into compliance.  

Table 6-3 lists the predicted annual CSO frequency and volume and the control volume for each 
of the outfalls (see SPU, 2015a Appendix G and King County, 2012a for additional detail). 
These CSO statistics were derived from a series of 32-year simulations with calibrated hydraulic 
models and represent how the existing system performs under a wide variety of historical 
climate conditions. Each outfall experiences several CSO discharges per year. 

Table 6-3. Long-Term Modeling Results (1978 to 2009): CSO Frequencies, 
Overflow Volumes, and Control Volumes  

Basin 
Average Number of 

CSO Events Per Year 
Average Annual 

CSO Volume (MG) 
Control Volume 

(MG) 
152 47.8 23.5 5.38 

150/151 16.0 2.9 0.62 
11th Avenue NW 16.1 11.2 1.85 

174 8.6 3.8 1.06 
3rd Avenue W 16.8 17.5 4.18 

147 41.9 8.9 2.15 
TOTAL 147.2 67.8 15.24 

Note: The SPU control volumes account for future climate change and were identified through hydraulic 

modeling presented in the SPU Final LTCP (SPU, 2015a), with boundary conditions provided for the 

DNRP combined sewer conveyance system. The DNRP control volumes were presented in DNRP’s CSO 

Control Plan Amendment (King County, 2012a).  

 

The model will continue to be updated during detailed design, and the project design will be 
updated as appropriate. 
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The recommended project (see Chapter 10) is a shared SPU and DNRP deep tunnel that will 
store combined sewer flows from the Ship Canal WQ Project basins during large storms and 
return these flows to DNRP’s regional conveyance system when capacity is available. As a 
minimum, the tunnel storage volume will be equal to the sum of the control volumes for the Ship 
Canal WQ Project basins. Table 6-4 shows the estimated frequency of CSO discharges after 
the recommended project is implemented based on a 20-year modeled simulation (1990 to 
2009) conducted with calibrated CSO models using historical rainfall data and NIRRs provided 
by King County (see SPU Final LTCP, Appendix L, Section 13 [SPU, 2015a] for additional 
details). The modeling results indicate the recommended project will reduce CSO frequencies to 
less than one per year for each basin. 

Table 6-4. Predicted CSO Frequency with Tunnel Volume Approximately  
Equal to the Combined Control Volumes: Based on 1990 to 2009 Rainfall 

Basin Average Number of CSO Events Per Year 
152 0.7 

150 /151 0.6 
11th Avenue NW 0.4 

174 0.5 
3rd Avenue W 0.5 

147 0.6 
Note: The SPU design storage volumes account for future climate change and were identified through hydraulic 

modeling of the CSO control measure concepts presented in the SPU Final LTCP (SPU, 2015a), with boundary 

conditions provided for the DNRP combined sewer conveyance system. 
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Figure 6-1. Schematic Dry-Weather Flow Summary for Basin 147 
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Figure 6-2. Schematic Dry-Weather Flow Summary for Basin 174 
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Figure 6-3. Schematic Flow Monitoring Summary for the 3rd Avenue W CSO Basin Tributary Area  
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Figure 6-4. Schematic Dry-Weather Flow Summary for Basin 150/151 
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Figure 6-5. Schematic Dry-Weather Flow Summary for Basin 152 
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Figure 6-6. Project Vicinity Rain Gauges 
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FUTURE CONDITIONS 
This chapter describes the future conditions in the Ship Canal WQ Project basins related to land 
use, projected sewer flows, and other issues. 

7.1 Future Demographics, Land Use, and Projected 
Population Levels  

Based on City of Seattle Department of Planning and Development comprehensive and 
neighborhood plans, the population and land use are expected to change in the project area as 
redevelopment and infill projects are constructed. As the City implements its Seattle 2035: Your 

City, Your Future: A Comprehensive Plan for Managing Growth 2015-2035 (City of Seattle, 
2015c), including focused initiatives on the urbanization of Ballard, Fremont, and Wallingford, 
the landscape of the community in the project area will change over time. The Ballard Interbay 
Northend Manufacturing Industrial Center has been the focus of planning studies currently 
underway by the City, and the area near the West Portal is included in the Ballard Urban Village 
limits. Additionally, the extension of 24th Avenue NW that lies west of the representative 
property proposed as the potential site for the West Portal under the recommended option (see 
Chapter 10) is identified as part of the “Character Cove” area in Ballard.  

The City’s Department of Planning and Development is not currently considering planned 
zoning changes for the basins included in the Ship Canal WQ Project, and infill and 
redevelopment will likely occur over time. See Figure 4-1 in Chapter 4 for current project area 
zoning classifications. Redevelopment could increase impervious area, but overall the 
development will likely reduce wet-weather inflows to the combined system because future 
improvements will be required to direct stormwater to storm drains rather than combined 
sewers. Redevelopment also may require stormwater detention, depending on the area 
disturbed by the project. Large-scale conversion from single-family to multifamily housing is 
expected in the Ship Canal WQ Project basins, with mixed-use multifamily residences replacing 
some industrial and commercial properties. In other parts of the planning area, new larger, 
single-family homes are expected to replace older, small, single-family residences. Therefore, 
population density is expected to increase modestly. 

7.2 Projected Dry Weather Flows  
Dry-weather flows comprise sewage only and are much smaller in volume than wet-weather 
flows. The Ship Canal WQ Project basins are fully developed and sewered. Redevelopment and 
infill projects will modestly increase the future population and the amount of sewage generated, 
but the increased sewage volume from future customers could be partially offset by installing 
efficient plumbing and other water conservation activities. Because sanitary flows represent only 
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a small fraction of the total flow during wet-weather events, these modest changes in sanitary 
flows will not significantly affect the sizing of the sewer system or the Ship Canal WQ Project.  

7.3 Projected Combined Sewer Overflow Frequency and 
Volume  

The combined effects of redevelopment, population growth, climate change, and the condition 
of the collection system will influence the future flows in the combined system. As described 
above, redevelopment and associated population growth will have a negligible effect on the type 
of wet-weather flows that currently generate CSO discharges. Climate change and climate 
variability could affect hydraulic projects in the Puget Sound area due to increases in sea level 
and rainfall. The downstream surface water body in the Ship Canal WQ Project basins is the 
Lake Washington Ship Canal, which is controlled by the U.S. Army Corps of Engineers through 
its management of the Hiram M. Chittenden Locks. The Ship Canal water level is not expected 
to change under future climate scenarios.  

The increase in rainfall due to climate change was incorporated into the hydraulic modeling 
analysis, calculation of control volumes, and the evaluation of CSO control options, including the 
Ship Canal WQ Project. SPU’s methodology for addressing climate change and other 
uncertainties in CSO planning is described in the Estimating Control Volumes for CSO 

Reduction: Technical Guidance Manual (MGS Engineering Consultants, 2009). Table 6-3 in 
Chapter 6 showed the expected CSO frequency is between 0.4 and 0.7 event per year for the 
Ship Canal outfalls after the effects of climate change are considered. Therefore, the 
recommended option (see Chapter 10 for details) in this Facility Plan is expected to achieve 
initial and long-term compliance. 

7.4 Future Flow Reduction Options  
Chapters 8 and 9 discuss the various flow reduction options and those options previously 
evaluated by SPU and DNRP. Chapter 10, 11, and 12 describe the recommended option in 
further detail. 
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OPTIONS DEVELOPMENT AND 
EVALUATION  
This chapter generally describes the process SPU and DNRP used to develop and evaluate 
options for controlling CSO outfalls in the project area. 

8.1 Overview  
The process to develop and evaluate options for addressing CSOs in the project area included 
the following steps: 

 Step 1 – Identified and evaluated high-level CSO control strategies. 

 Step 2 – Developed and evaluated storage options. 

 Step 3 – Developed and evaluated storage themes (independent versus joint). 

 Step 4 – Evaluated highest-ranking options to select recommended option. 

 Step 5 – Refined recommended option. 

8.2 Identified and Evaluated High-Level Combined Sewer 
Overflow Control Strategies 

During development of SPU’s Final LTCP (SPU, 2015a) and DNRP’s CSO Control Plan 
Amendment (King County, 2012a), major high-level categories of CSO control strategies as 
listed by EPA guidance documents were evaluated. SPU built upon the analysis work that was 
performed as part of developing the City’s 2010 CSO Reduction Plan Amendment (SPU, 
2010a). CSO control measures that were screened out as part of the 2010 Plan were not 
evaluated further. Strategies that were analyzed included the following 

 Collection system controls, including sewer system improvements (retrofits), sewer 
separation, flow diversion, and infiltration/inflow control 

 Source controls, including GSI 

 Storage technologies, including offline and in-line storage 

 Treatment technologies, providing treatment of CSOs prior to discharge (DNRP only) 

Refining, evaluating, and screening the range of categories of CSO control strategies resulted in 
a trend toward using storage technologies as the likely solution for most basins.  
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8.3 Developed and Evaluated Options 
Conceptual CSO control options utilizing storage were developed and evaluated in preparing 
the SPU LTCP (SPU, 2015a) and DNRP’s CSO Control Plan Amendment (King County, 
2012a). Each agency developed independent and joint (that is, seeking to control both DNRP 
and SPU outfalls) options in the Ship Canal WQ Project basins. Although GSI and sewer 
system improvement projects were evaluated in parallel with CSO control storage options, the 
storage options at this conceptual phase were conservatively sized, so they do not account for 
any reduction in control volume from implementation of the GSI or retrofit projects. 

SPU’s LTCP (SPU, 2015a) and DNRP’s CSO Control Plan Amendment (King County, 2012a) 
evaluated conceptual CSO control options for costs, technical feasibility, and community 
impacts using a multiple-objective decisions analysis, or triple-bottom-line analysis, that rated 
the options.  

The following CSO control options were chosen for further evaluation by DNRP in order to pick 
recommended options in its CSO Control Plan Amendment (King County, 2012a): 

 Independent, additional conveyance pipe to Ballard Siphon to control the 11th Avenue NW 
area 

 Independent offline storage tank to control the 11th Avenue NW area 

 Independent, additional conveyance to control the 11th Avenue NW area 

 Independent offline storage tank to control the 3rd Avenue W area 

 Joint storage tank with SPU to control the 3rd Avenue W area and SPU Basins 60, 147, 174 

For the Ship Canal WQ Project basins, the following CSO control options were chosen for 
further evaluation by SPU in its LTCP (SPU, 2015a): 

 Independent offline storage tank to control Ballard Basins 150/151, 152 

 Independent offline storage tank to control Wallingford Basin 147 and Fremont Basin 174 

 Independent West Ship Canal Tunnel to control Basins 147, 150/151, 152, 174 

 Shared West Ship Canal Tunnel to control Basins 147, 150/151, 152, 174, and the DNRP 
11th Avenue NW and 3rd Avenue W areas 

SPU developed a joint tunnel option (Shared West Ship Canal Tunnel), and SPU and DNRP 
agreed to a joint project. 

8.4 Evaluated Highest-Ranking Options to Select 
Recommended Option  

The agencies conducted a final evaluation of the combination of projects (highest-ranking 
options) summarized in Table 8-1 and documented in SPU’s Final Plan (SPU, 2015a). This 
evaluation assisted in the decision on whether the Ship Canal WQ Project will be a shared or an 



8. Options Development and Evaluation 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft   Page – 8‐3 

independent SPU project. In preparation for this final evaluation, detailed cost estimates for 
each project were prepared for a more accurate comparison. 

Table 8-1. Highest-Ranking Options Comparison 
Option 

No. 
Option 

Components 
Type of CSO 

Control 
Area Owner Basins 

1 
Independent Tanks 
and Flow Transfer 

Projects 

Storage Tank 
Ballard SPU 150/151 
Ballard SPU 152 

Storage Tank 
Wallingford SPU 147 

Fremont SPU 174 
Storage Tank 3rd Avenue W DNRP 3rd Avenue W 

Flow Transfer 
11th Avenue NW 

Overflow Structure 
DNRP 11th Avenue NW 

2 

Independent SPU 
Tunnel 

Storage 
Tunnel 

Ballard SPU 150/151 
Ballard SPU 152 

Wallingford SPU 147 
Fremont SPU 174 

DNRP 3rd Avenue 
W Tank 

Storage Tank 3rd Avenue W DNRP 3rd Avenue W 

DNRP 11th Avenue 
NW Increased 
Conveyance 

Flow Transfer 
11th Avenue NW 

Overflow Structure 
DNRP 11th Avenue NW 

3 

Shared Ship Canal 
Water Quality 

Project (Shared 
SPU and DNRP 

Tunnel) 

Storage 
Tunnel 

Ballard SPU 150/151 
Ballard SPU 152 

Wallingford SPU 147 
Fremont SPU 174 

3rd Avenue W DNRP 3rd Avenue W 
11th Avenue NW 

Overflow Structure 
DNRP 11th Avenue NW 

 

Option 3, the Ship Canal WQ Project, was selected based on financing, scheduling, community 
impacts, regulatory considerations, and lead agency designation and responsibilities. Each 
factor is summarized below and documented in SPU’s Final Plan (SPU, 2015a).  

8.4.1 Financing 
In accordance with agreed-upon principles, financial benefits are to be shared by both agencies. 
Benefits will be realized through economies of scale and other efficiencies from replacing a 
larger number of independently designed and constructed storage projects with one jointly 
developed storage project. A planning-level, conceptual, present value of cost evaluation (using 
cost data with expected -20 percent to +30 percent accuracy) for the three options in Table 8-1 
yielded present values that are similar, taking into account the overlap in accuracy range of the 
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costs. Thus, cost is not a distinguishing difference between the options. Chapter 9 summarizes 
the highest-ranking options costs. 

8.4.2 Scheduling 
For DNRP to participate in the Ship Canal WQ Project, DNRP will need to modify its Consent 
Decree. Although the Consent Decree milestone for controlling DNRP’s 3rd Avenue W Basin is 
earlier than the Ship Canal WQ Project’s completion date, both the City’s and King County’s 
consent decrees contain language allowing either agency to request changes in its critical 
milestones if the modification makes good engineering sense, is cost-effective, and is needed to 
better coordinate with the other agency. The Ship Canal WQ Project will be completed sooner 
than independent projects serving the 11th Avenue NW area, so the Ship Canal WQ Project 
provides earlier water quality benefits as well as an opportunity for the agencies to improve 
system coordination. 

8.4.3 Community Impacts 
Compared with multiple independent projects, the Ship Canal WQ Project concentrates major 
construction in fewer locations, require less property acquisition, and allow greater repurposing 
of acquired property than the independent projects. 

8.4.4 Regulatory Considerations 
The joint Ship Canal WQ Project offers the capability of greater flexibility to control the outfalls in 
the project area, because the larger storage volume can be used to optimize storage for each 
basin depending on variability of rainfall and flows in each basin. The Ship Canal WQ Project 
will be operated based on system flows, levels, and predictive rainfall forecasts that are 
simulated in a hydraulic and hydrologic model to optimize gate and other flow settings.  

8.4.5 Lead Agency Designation and Responsibilities 
SPU will be the lead agency for constructing, owning, and operating the Ship Canal WQ Project. 
Both agencies have recent experience with constructing storage facilities, and DNRP operations 
staff can bring expertise and valuable input on operation of facilities during project planning, 
design, and operations.  

8.5 Refining Recommended Option  
The recommended option underwent additional refinement related to engineering, financial 
analysis, and assessment of environmental impacts. Chapters 10, 11, and 12 document those 
refinements. 

8.6 Options Modeling  
During the options development, an EPA SWMM system model was used to analyze the 
hydraulics of the proposed improvements, establish sizing criteria for the interception structures 
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and conveyance, and validate the effectiveness of the proposed options for the Ship Canal WQ 
Project basins. 

8.6.1 Options Modeling Methodology  
The hydraulic models of the Ship Canal WQ Project basins were developed and progressively 
refined to support the understanding of the combined sewer system, wet-weather flows and 
CSO events, and then later to evaluate option measures for CSO control. For more information 
on modeling methodology, refer to Chapter 6.  

8.6.1.1 Base Conditions  

Table 6-3 in Chapter 6 summarizes the predicted CSO frequency and associated control 
volume at each outfall, based on the results of the long-term simulations using historical rainfall 
data.  

8.6.1.2 Boundary Conditions  

The boundary conditions determined by DNRP for the Ship Canal WQ Project basins included 
the following conditions, which are independent of each other: 

 Hydraulic grade line at DNRP interceptors prepared by DNRP using long-term simulations; 
boundary conditions applied by the Ballard Siphon, MH022-184, MH022-178 (Outfall 147), 
and MH021-056 (Outfall 174) 

 Hydraulic grade lines at outfalls based on the Ship Canal water levels as measured by the 
U.S. Army Corps of Engineers at the Locks. 

8.6.2 Options Modeling Results  
The options were modeled using the Ship Canal WQ Project SWMM model. Refer to Chapter 6, 
Tables 6-3 and 6-4, for long-term simulation results for implementation of the Ship Canal WQ 
Project. 
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EVALUATION OF HIGHEST-RANKING 
OPTIONS 
This chapter provides high-level summary engineering, cost, and environmental information for 
the three highest-ranking options that were evaluated for achieving CSO reduction and 
regulatory compliance in SPU Basins 152, 150/151, 147, 174, and the DNRP 11th Avenue NW 
and 3rd Avenue W combined sewer areas. These options were developed as described in 
Chapter 8 and include individual basin CSO control strategies and larger multi-basin CSO 
control strategies developed as part of the SPU LTCP (SPU, 2015a) and DNRP’s CSO Control 
Plan Amendment (King County, 2012a). The three highest-ranking options identified in SPU’s 
LTCP are as follows: 

 Option 1—Independent Tanks and Flow Transfer  

 Option 2—Independent SPU Tunnel and DNRP Tanks and Flow Transfer 

 Option 3—Shared SPU and DNRP Tunnel  

Table 9-1 summarizes the total capital, O&M, and life-cycle replacement costs for the three 
highest-ranking options. Replacement costs include major electrical and mechanical equipment 
replacement on specified (for example, 5-, 10-, 25-year) replacement intervals. 

9.1 Combined Sewer Overflow Options 

9.1.1 Option 1—Independent Tanks and Flow Transfer 
The Independent Tanks and Flow Transfer option is shown in Figure 9-1. The main system 
components of Option 1 include the following: 

 SPU Ballard Tank: A new 6.0-MG underground offline storage tank located in Ballard to 
control CSOs from Outfalls 150, 151, and 152; associated control structures and 
conveyance pipes; and buried facility vault electrical and mechanical equipment. 

 SPU Fremont/Wallingford Tank—A new 3.3-MG underground offline storage tank located 
in Wallingford to control CSOs from Outfalls 147 and 174, associated structures and 
conveyance pipes, and buried facility vault electrical and mechanical equipment. 
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Table 9-1. Capital, O&M, and Life-Cycle Present Value Costs for the Highest-Ranking Options 

Option 
Total Present 

Value 
(2014 Dollars) a 

Estimated Capital 
Present Value 

Cost 
(2014 Dollars) b 

O&M Present 
Value Cost 

(2014 Dollars) c 

Replacement 
Present Value 

Cost 
(2014 Dollars) c 

Option 1—Independent 
Tanks and Flow Transfer $318,800,000 $282,500,000 $20,600,000 $15,700,000 

SPU Ballard Tank $116,400,000 $106,900,000 $6,800,000 $2,700,000 
SPU Fremont/ 
Wallingford Tank $96,800,000 $82,100,000 $5,200,000 $9,500,000 

DNRP 3rd Avenue W 
Tank $82,700,000 $72,400,000 $7,600,000 $2,700,000 

DNRP 11th Avenue NW 
Flow Transfer 
(increased conveyance) 

$22,900,000 $21,100,000 $1,000,000 $800,000 

Option 2—Independent 
SPU Tunnel and DNRP 
Tanks and Flow Transfer 

$396,800,000 $370,800,000 $18,600,000 $7,900,000 

Independent SPU 
Tunnel $291,700,000 $277,300,000 $10,000,000 $4,400,000 

DNRP 3rd Avenue W 
Tank $82,700,000 $72,400,000 $7,600,000 $2,700,000 

DNRP 11th Avenue NW 
Flow Transfer 
(increased conveyance) 

$22,400,000 $21,100,000 $1,000,000 $800,000 

Option 3 —Shared SPU 
and DNRP Tunnel $326,000,000 $304,400,000 $14,700,000 $6,900,000 

a  Present value was calculated using a discount rate of 3%. 100 years O&M and replacement. 
b  Construction costs are presented based on an Association for the Advancement of Cost Engineering 

International (AACEI) Class 4 cost estimate developed parametrically from similar CSO storage tank and 

wastewater tunneling projects constructed in Puget Sound. Capital cost includes construction cost, soft costs, 

acquisition costs, if any, and reserves for contingency and management. 
c  Present value was calculated using a discount rate of 3%. 100 years O&M and replacement. 

 

 DNRP 3rd Avenue W Tank—A new 4.18-MG underground offline storage tank located 
south of the Ship Canal near the existing DNRP 3rd Avenue W Overflow Structure to control 
CSOs from DNRP’s 3rd Avenue W CSO, associated structures and conveyance pipes, and 
buried facility vault electrical and mechanical equipment. 

 DNRP 11th Avenue NW Flow Transfer—A new 3,200-foot, 84-inch-diameter conveyance 
pipeline and modified diversion structure located in Ballard to transfer flows from DNRP’s 
11th Avenue NW CSO to the Ballard Regulator Station to reduce overflows at the 11th 
Avenue NW CSO, and GSI as needed. 

 Modifications to Existing System—Modifications of existing overflow structures for SPU 
and DNRP, primarily weir reconstruction or adjustment.  



9. Evaluation of Highest-Ranking Options 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft   Page – 9‐3 

9.1.2 Option 2—Independent Seattle Public Utilities Tunnel and King County 
Department of Natural Resources and Parks Tanks and Flow Transfer  

The Independent SPU Tunnel and DNRP Tanks and Flow Transfer option is shown in 
Figure 9-2. Following are the main system components of Option 2: 

 Independent SPU Tunnel and TEPS—A minimum 9.21-MG, 14,000-foot-long offline 
storage tunnel constructed primarily in public right-of-way and extending from the West 
Portal in Ballard to the East Portal in Wallingford, with a 28-MGD pump station and 
conveyance to drain the tunnel, odor control, self-cleaning systems, and backup power. 

 Drop Shafts and Intermediate Portals—Finished facilities located along the tunnel 
alignment providing conveyance functions and tunnel access. Located at key points along 
the alignment, drop shafts convey overflows from the targeted CSO basins from near-
surface conveyance pipelines downward into the storage tunnel. 

 Conveyance—Diversion/control structures, gravity sewer to convey flows to the storage 
tunnel, and pump station force mains to convey flows back to the SPU local sewer and 
ultimately to DNRP’s conveyance system and on to West Point Treatment Plant. 

 DNRP 3rd Avenue W Tank—A new 4.18-MG underground offline storage tank located 
south of the Ship Canal near the existing DNRP 3rd Avenue W Overflow Structure to control 
CSOs from DNRP’s 3rd Avenue W CSO, associated structures and conveyance pipes, and 
buried facility vault electrical and mechanical equipment. 

 DNRP 11th Avenue NW Flow Transfer—A new 3,200-foot, 84-inch-diameter conveyance 
pipeline and modified diversion structure located in Ballard to transfer flows from DNRP’s 
11th Avenue NW CSO to the Ballard Regulator Station to reduce overflows at the 11th 
Avenue NW CSO, and GSI as needed. 

 Modifications to Existing System—Modifications of existing overflow structures for SPU 
and DNRP, primarily weir reconstruction or adjustment.  

 DNRP 3rd Avenue W Tank—The same control measure for the DNRP 3rd Avenue W CSO 
basin described in Section 9.1.1. 

 DNRP 11th Avenue NW Flow Transfer—The same control measure for the DNRP 
11th Avenue NW CSO basin described in Section 9.1.1. 

9.1.3 Option 3—Shared Seattle Public Utilities and King County Department of 
Natural Resources and Parks Tunnel 

The Shared SPU and DNRP Tunnel option is shown in Figure 9-3. Following are the main 
system components of Option 3: 

 Storage Tunnel—A 14,000-foot-long storage tunnel following the same alignment and 
including the same general features as the Independent SPU Tunnel described in 
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Section 9.1.2. However, the shared tunnel storage capacity requirement increases to a 
minimum of 15.24 MG under this option and the TEPS capacity increases to 32 MGD. 

 Drop Shafts and Intermediate Portals—Finished facilities located along the tunnel 
alignment providing conveyance functions and tunnel access; the same as those described 
in Section 9.1.2, with the addition of a drop shaft at DNRP’s 11th Avenue NW CSO. 

 Conveyance—SPU Outfalls 150, 151, 152, 147 and 174, and pump station force main. 
Additional conveyance includes pipelines connecting overflows from DNRP’s 3rd Avenue W 
CSO and 11th Avenue NW CSO to the tunnel. 

 Modifications to Existing System—Modifications of existing overflow structures for both 
SPU and DNRP, primarily weir reconstruction or adjustment.  

9.2 Environmental Impacts  
SPU evaluated the environmental impacts for the three highest-ranking options as part of the 
2014 Plan EIS (SPU, 2014b). The 2014 Plan EIS discloses the potential construction and 
operational impacts associated with the implementation of the Ship Canal WQ Project as part of 
the Long-Term Control Plan Alternative. The 2014 Plan EIS looked at four options to control the 
remaining 22 CSO outfalls and meet regulatory requirements. With respect to the Ship Canal 
WQ Project, two options examined in the 2014 Plan EIS included the following: 

 Neighborhood Storage Option—Similar to the Independent Tanks and Flow Transfer 
option described in this chapter, the 2014 Plan EIS evaluated impacts of projects that use 
tanks/pipes, and a combination of a tunnel and tanks/pipes. 

 Shared Ship Canal Tunnel Option—Similar to the Shared SPU and DNRP option 
described in this chapter, the 2014 Plan EIS evaluated impacts for a joint project between 
SPU and DNRP for storage of flows from the Ship Canal WQ Project CSO area. 

Impacts were evaluated at a programmatic level to provide a comprehensive evaluation of 
potential impacts and mitigation associated with implementation of the Plan.  

Site-specific impacts for the recommended option identified in Section 9.4 are presented in 
detail in Section 10.22 of this Facility Plan and the SEIS (SPU, 2015c publication pending).  

9.3 Public Involvement  
SPU considered impacts to the public at each phase of the site selection process and during 
development and evaluation of the options discussed in Chapter 8. 

The objective of public involvement and the SEIS (SPU, 2015c publication pending) review for 
the project is to help ensure that SPU considers and addresses concerns by the following: 

 Disclosing and managing the temporary and long-term impacts to the public associated with 
the CSO control options 
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 Informing and educating the public about the need for the project, options considered, 
possible solutions, and how the project could affect them 

 Obtaining public feedback on options and potential decisions 

 Responding to questions and concerns raised by the public 

The Community Engagement Plan for the project was developed by an SPU/DNRP Joint Task 
Force and is included in Appendix B.  

9.4 Recommended Option 
The Shared SPU and DNRP Tunnel option was found to be comparable in cost to other options 
to control CSOs. While the joint storage tunnel was similar in cost to the independent storage 
tanks/flow transfer option, the difference was not significant, especially given the accuracy and 
uncertainty of the cost-estimating range for these projects. The highest-ranking options were 
further evaluated using a TBL analysis approach. TBL is an economic analysis technique that 
evaluates the financial, social, and environmental costs, benefits, and risks of each option. 
When viewed with greater attention toward the non-monetary considerations, such as 
community disruption from construction, the number of significant construction sites required, 
length of conveyance required for other non-tunnel options, cost-risk, and the flexibility of future 
expansion of the tunnel, Option 3, Shared SPU and DNRP Tunnel, offers advantages over 
independent tank-based storage/flow transfer and was the clear highest-ranking option. 
Table 9-2 lists these advantages. 

An important consideration for the recommended option was the tunnel alignment. This tunnel 
alignment was selected by SPU after considering the required tunnel endpoints and available 
properties for permanent facilities, and in consideration of locating the tunnel to the maximum 
extent practicable along public rights-of-way. 

The following factors support this recommendation: 

 Lower community impact: 

• Significantly less truck traffic through use of rail or barge transportation of spoils and 
materials 

• Lower excavation volume occurring at surface excavation sites such as open-cut 
conveyance 

• Shorter length of open-cut pipeline construction disrupting street rights-of-way 

• Lower risk of encountering, handling, and remediating contaminated soils 

 Greater operational flexibility and lower risk of compliance failure for both SPU and DNRP, 
provided by the aggregated storage volume serving multiple CSOs. Centralized storage 
offers benefit of facilitating maintenance of downstream DNRP and SPU infrastructure and 
future capacity changes. 
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 Less property required and less surface impact on required property; opportunity to 
repurpose a significant portion of acquired sites post-construction or to put the property to 
public use. 

 Most of key property acquisition is already in progress, whereas tank-based storage would 
require a siting and property acquisition process for the DNRP tank and appurtenances. 

Chapter 10 provides a detailed discussion of the Recommended Option for the Ship Canal WQ 
Project. 

Table 9-2. Shared SPU and DNRP Tunnel Option Advantages over 
Independent Tanks/Flow Transfer Options 

Project Aspect Project Benefit 
Community impacts Lower overall community impacts from construction and operation  
Work plan and 
contracting strategy 

Flexible packaging that optimizes work and risk allocation to design and 
construction contractors, while meeting organization cash flow objectives 

Real estate and right-
of-way acquisition 

Lower risk because less surface area/property acquisition is required and 
major property acquisition is already in progress, avoiding the additional 
siting and acquisition required by independent tank-based storage 

Demolition and 
clearing 

Lower risk because of smaller site footprints and shorter length of open-cut 
conveyance 

Site remediation Lower risk because of smaller site footprints and shorter length of open-cut 
conveyance 

Utility relocation and 
protection 

Lower risk because of smaller site footprints and shorter length of open-cut 
conveyance 

Site excavation and 
excavation support 

Lower risk because of smaller excavations/structures and greater 
separation from existing structures and infrastructure 

Storage structure 
construction 

Readily designed and constructed using proven configurations and 
methodologies adopted from other successful tunnel projects 

Conveyance system 
construction 

Opportunity to route a portion of the tunnel drain force main pipeline within 
the tunnel bore, further reducing open-cut pipeline construction impacts 

Instrumentation and 
control and SCADA 

Simpler integration and operational control strategies afforded by 
aggregation of storage into a single, centralized facility; ease of operation 
afforded by centralized versus spatially distributed, multiple storage 
facilities 
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Figure 9-1. Evaluation of Highest Ranking Options: Option 1—Independent Tanks and Flow Transfer    
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Figure 9-2. Evaluation of Highest Ranking Options: Option 2—Independent SPU Tunnel, DNRP Tanks, and Flow Transfer  
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Figure 9-3. Evaluation of Highest Ranking Options: Option 3—Shared SPU and DNRP Tunnel   
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RECOMMENDED OPTION 
This chapter provides additional engineering and environmental information for the Ship Canal 
WQ Project recommended option. Chapter 9 provides some information regarding the 
recommended option. This chapter fully describes the recommended option and presents O&M 
requirements developed after the recommended option was selected by SPU and DNRP. 

10.1 Overview  
The Ship Canal WQ Project will provide offline storage of combined wastewater in a deep 
storage tunnel constructed between the Ballard and Wallingford CSO areas, on the north side of 
the Ship Canal. The project will control SPU’s Ballard CSO basins (Outfalls 150,151, and 152), 
SPU’s Fremont CSO basin (Outfall 174), SPU’s Wallingford CSO basin (Outfall 147), DNRP’s 
3rd Avenue W Overflow Structure (DSN008), and DNRP’s 11th Avenue NW Overflow Structure 
(DSN004). Figure 1-1 in Chapter 1 provides a general project area overview and general Ship 
Canal WQ Project configuration. Figures 10-1 and 10-2 provide a more detailed plan view of the 
Ship Canal WQ Project facilities location and main system components. 

The main components of the Ship Canal WQ Project include the storage tunnel and 
appurtenances, flow diversion and conveyance facilities to divert and convey SPU and DNRP 
CSO flows into the tunnel, and TWPS and force main to drain the tunnel back into the 
wastewater system for secondary treatment at West Point Treatment Plant. The shared storage 
tunnel and appurtenances identified during conceptual planning will include the following: 

 A minimum 15.24-MG offline storage tunnel with a nominal 14-foot to 18-foot ID and 
approximately 14,000 feet long. The final tunnel ID and length will be based on site-specific 
information collected during the project design phase: 

• The stored combined sewage in the storage tunnel will flow from the Wallingford CSO 
Outfall westward to the TEPS located near Ballard CSO Outfalls 150 and 151.  

• The tunnel route is planned to be generally in street right-of-way along the north side of 
the Ship Canal. 

 Seven diversion structures for diverting combined sewage away from existing CSO outfalls 
to the tunnel. 

 Five drop structures will convey combined sewage from the surface into the storage tunnel; 
four structures will have an odor control system. 

 A TEPS located at the West Portal as defined during the project design phase, with a 
minimum peak capacity of 32 MGD to empty the storage tunnel in approximately 12 hours. 
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Conveyance facilities will include the following: 

 Gravity sewer line to convey flows from SPU’s diversion structure at Fremont Outfall 174 to 
the tunnel drop shaft (approximately 700 linear feet of 30-inch to 36-inch-diameter pipe) 

 Gravity sewer line to convey flows from DNRP’s diversion structure at 3rd Avenue W (under 
the Ship Canal) to the tunnel drop shaft (approximately 800 linear feet of 48-inch to 60-inch-
diameter pipe) 

 Gravity sewer line to convey flows from DNRP’s diversion structure at 11th Avenue NW to 
the tunnel drop shaft (approximately 100 linear feet of 60-inch to 72-inch-diameter pipe) 

 Gravity sewer line to convey flows from SPU’s diversion structure at Wallingford Outfall 147 
to the tunnel drop shaft (approximately 1,000 linear feet of 24-inch to 30-inch-diameter pipe) 

 Force main to convey flows from the TEPS to DNRP’s existing Ballard Siphon wet-weather 
barrel forebay (approximately 1,900 linear feet of 24-inch-diameter pipe) 

All conveyance sizing and quantities, including the storage tunnel, are estimates based on 
conceptual planning to date. Actual diameters and lengths of conveyance facilities will be 
determined during the project design phase. 

Gravity sewer lines to convey flows from SPU’s diversion structures at Ballard Outfalls 150, 151, 
and 152 and Wallingford Outfall 147 to the tunnel drop shafts have been excluded from the cost 
share in accordance with the Joint King County/Seattle CSO Initiative Work Plan Item 4: Cost-
Sharing Method for Joint Capital Projects (SPU and King County, 2012). These conveyance 
lines are the sole responsibility of SPU. 

The control strategy will limit the inflow to the tunnel from each outfall to each outfall’s control 
volume per event. Following are the minimum control volumes for each outfall: 

 SPU Outfalls: 

• Fremont (Outfall 174): 1.06 MG 

• Wallingford (Outfall 147): 2.15 MG 

• Ballard (Outfall 152): 5.38 MG 

• Ballard (Outfall 150 and Outfall 151): 0.62 MG 

 DNRP Outfalls: 

• 3rd Avenue W (DSN008): 4.18 MG 

• 11th Avenue NW (DSN004): 1.85 MG 

Each agency has calculated the control volumes required to meet their independent needs. 
Although calculation methods vary between the agencies, SPU and DNRP agree that these are 
the minimum control volumes to be provided by the Ship Canal WQ Project. 
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Following are key system components of the recommended option: 

 Tunnel—The baseline storage tunnel is 14-foot nominal diameter with a minimum of 
15.24-MG storage capacity; the actual diameter will be determined during project design. To 
determine a project envelope of construction and environmental impacts and costs, the 
tunnel turning radii and construction shaft sizing will be based on a maximum 18-foot-
diameter tunnel. The tunnel will have an average depth of cover of approximately 120 feet to 
the tunnel crown. Flows will enter the storage tunnel by gravity and be pumped to the local 
SPU sewer and DNRP regional interceptor when downstream capacity in these systems is 
available. A flushing system at the East Portal will be used to clean the storage tunnel 
following operation to remove accumulated solids and debris. 

 TEPS—A pump station with a minimum 32-MGD peak capacity to empty the storage tunnel 
in approximately 12 hours will be constructed at the West Portal, located within and above 
the deep shafts used to construct the tunnel to access the tunnel effluent for pumping. An 
above-grade building will provide secured access to the TEPS dry-well and wet-well areas. 
An on-site diesel-powered generator housed in the TEPS building to minimize noise impacts 
will provide standby power. The TEPS will be designed for automated operation (unstaffed) 
and include safety and ventilation systems; electrical and control systems; access 
considerations and spatial considerations for on-site maintenance; permanent lifting 
equipment; and other operational systems required for safe long-term O&M activities. 

 Drop Shafts, Portals, and Vortex Drop Structures—Drop shafts and portals will be 
finished facilities located along the tunnel alignment providing conveyance functions and 
tunnel access. Located within the West Portal (wet well), 11th Avenue NW Drop Shaft, North 
3rd Avenue/174 Drop Shaft, South 3rd Avenue Drop Shaft, and East Portal, vortex drop 
pipes will convey overflows vertically downward from near-surface conveyance pipelines to 
the storage tunnel. The drop shafts and portals will also provide access to the tunnel along 
the alignment for entry into the tunnel by SPU staff as appropriate. Standby diesel-powered 
generators situated above ground and located at the portals and drop shafts will provide 
backup power to control systems communications equipment, instrumentation, and nearby 
control gates located at conveyance system diversion structures. 

 Conveyance—This project will include structures needed to intercept combined sewer flows 
during storm events from the SPU and DNRP CSO basins. Gravity pipelines will convey 
flows to the storage tunnel. Diversion structures with control gates will direct water either into 
the tunnel or to existing outfalls. Conveyance elements will also include the TEPS force 
mains, which will pump flows to the Ballard Regulator Station and new grit removal 
structures in the SPU local sewer system upstream of the CSO interception structures. The 
primary anticipated construction method for conveyance pipes will be open-cut construction. 
Some sections will be constructed using microtunneling (trenchless method) to avoid 
extended surface impacts; cross under critical utilities, railroads, and streets; and construct 
the 3rd Avenue W CSO connection under the Ship Canal to the North 3rd Avenue/174 Drop 
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Shaft. Real-time controls, including automated adjustable gates, and level and flow sensors 
will be included at diversion structures and actively control flows entering the storage tunnel 
and determine flows diverted to the existing outfalls. 

 Odor Control—An odor control system incorporating a fan and activated carbon-scrubbing 
media to treat foul air from the tunnel will be located at the TEPS. An underground facilities 
vault containing activated-carbon odor control system, mechanical, electrical, and control 
systems will be located at the 11th Avenue and North 3rd Avenue/174 Drop Shafts and the 
East Portal. 

 Modifications to Existing System—Changes to existing overflow structures for both SPU 
and DNRP, primarily weir reconstruction or adjustment, actuated gates and level/flow 
instrumentation are anticipated as part of this project. A new siphon dewatering pump 
station is under consideration for the DNRP Ballard Siphon Afterbay to periodically dewater 
the wet-weather siphon barrel and remove accumulated solids. A section of the existing 
SPU conveyance system near Outfall 147 will be converted to in-line pipe storage (or a 
small pump station added) to control approximately 50,000 gallons of overflows that 
currently cannot enter the storage tunnel (to be determined during final design).  

In addition to the key project components described above, the project will incorporate the 
following elements:  

 24th Avenue NW Pedestrian Pier Improvements—A considerable portion of tunnel 
construction spoils and other waste materials will be transported to a disposal site using 
barges. The existing 24th Avenue NW Pedestrian Pier located adjacent to the West Portal 
will require reconstructing its current location to accept the anticipated loading equipment 
required for effectively using barges. When the project is completed, the reconstructed pier 
will be converted back to a public amenity. 

 Outfall 151 Rehabilitation—SPU will rehabilitate the CSO Outfall 151 pipe that conveys 
CSO flow from Basin 151 to the Salmon Bay waterway. The existing 18-inch-diameter wood-
stave pipe is in poor condition. SPU plans to rehabilitate this outfall pipe as part of the 
proposed project to minimize neighborhood disruption.  

10.2 Layout  

10.2.1 Existing Site Conditions  
The primary site work will occur at the tunnel structure locations and grit-removal structure 
locations near the North 3rd Avenue/174 Drop Shaft, South 3rd Avenue Drop Shaft, 11th 
Avenue Drop Shaft, East Portal, and Ballard Siphon Afterbay site. Figures 10-1 and 10-2 show 
the general tunnel alignment and locations of conveyance system alignments where 
construction will occur.  
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10.2.2 Proposed Facilities 

10.2.2.1 Storage Tunnel  

The new storage tunnel alignment starts at the upstream East Portal located on City-owned 
property at the northeast corner of N 35th Street and Interlake Avenue N. The alignment follows 
N 35th Street west in the right-of-way to Fremont Avenue N and continues along Fremont Place 
N and N 36th Street. Near the intersection of Leary Way NW and N 36th Street, the alignment 
connects to the North 3rd Avenue/174 Drop Shaft (in the right-of-way) and completes a turn 
northwards along Leary Way NW, crossing under several private parcels in this vicinity before 
realigning in the right-of-way near NW 40th Street. The alignment continues northwards along 
Leary Way NW to NW 45th Street and completes a turn westward on NW 45th Street. Near 
11th Avenue NW, the tunnel connects to the 11th Avenue Drop Shaft and continues west in the 
right-of-way along NW 45th Street. Near 15th Avenue NW, the alignment shifts northwest and 
follows Shilshole Avenue NW in the right-of-way until reaching the West Portal located on City-
owned property at the southeastern corner of Shilshole Avenue NW and 24th Avenue NW. 

The tunnel alignment includes a “tunnel easement envelope” that provides a horizontal and 
vertical offset to protect the tunnel from future surface and subsurface development. This 
envelope generally extends 20 feet from the top/bottom, and 10 feet from the lateral sides of the 
tunnel. Permanent easements for the tunnel envelope will be negotiated with private property 
owners where the envelope limits fall outside of public right-of-way. 

The alignment generally follows paved arterial or secondary streets and attempts to avoid 
residential street right-of-ways. These routing criteria were developed to reduce impacts to 
private property from a tunnel machine intervention should this be required during construction.  

10.2.2.2 West Portal Site  

The West Portal site is located on 2.15 acres of City-owned property at the southeastern corner 
of Shilshole Avenue NW and 24th Avenue NW. This site is bound to the north by a rail spur line 
(operated by the Ballard Rail Road Company), to the west by 24th Avenue NW, to the south by 
Salmon Bay, and to the east by an adjacent private parcel containing parking lots and 
commercial/industrial buildings. The West Portal site consists primarily of paved parking with 
some vegetated planting strips and buffers. A former restaurant is located at the southern end at 
the Salmon Bay waters edge. The 24th Avenue NW Pedestrian Pier is located at the site’s 
southwest corner. The site is generally graded flat with some grade changes supported by 
retaining walls and rockery walls. Primary tunnel construction activities and the permanent 
TEPS location will be at the West Portal site.  

10.2.2.3 11th Avenue Drop Shaft Site 

The 11th Avenue Drop Shaft site is located in the public right-of-way along NW 45th Street 
between 11th Avenue NW and 9th Avenue NW. The proposed construction site is generally 
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70 feet by 480 feet, encompassing approximately 37,900 square feet. A portion of the site 
currently extends onto private property to the south. This area is needed to construct the tunnel 
drop shaft and subterranean access corridor. A buried odor-control facility vault will be located 
adjacent to the drop shaft structure in the right-of-way. A new outfall diversion structure will be 
constructed in the right-of-way on DNRP’s 11th Avenue NW outfall pipeline near the intersection 
of 11th Avenue NW and NW 45th Street.  

10.2.2.4 North 3rd Avenue/174 Drop Shaft Site 

The North 3rd Avenue/174 Drop Shaft site is located in the public right-of-way along NW 36th 
Street between 3rd Avenue NW and Leary Way NW. The proposed construction site is 
approximately 24,400 square feet. A portion of the site currently extends onto King County-
owned and SDOT properties to the south. The King County-owned parcel is the location of the 
forebay for the new Fremont Siphon crossing for the North Interceptor. This area is needed for 
constructing the tunnel drop shaft and housing a permanent buried odor-control facility vault. 
SPU will work with DNRP to ensure existing facilities will not be impacted by the construction 
and to obtain necessary temporary and permanent easements. 

10.2.2.5 South 3rd Avenue Drop Shaft Site 

The South 3rd Avenue Drop Shaft site is located at the West Ewing Park parking lot east of the 
terminus of 3rd Avenue W at the Ship Canal in the right-of-way. The paved parking lot is 
generally graded flat and is currently owned by the City. The proposed construction site is 
generally 45 feet by 210 feet, encompassing approximately 10,500 square feet, and will be used 
to construct the permanent drop shaft connection that will convey flows from the 3rd Avenue W 
diversion to a new pipe (microtunnel) under the Ship Canal. This microtunnel will connect to the 
North 3rd Avenue/174 Drop Shaft. A new outfall diversion structure will be constructed on 
DNRP’s 3rd Avenue W outfall pipeline near the intersection of 3rd Avenue W and W Ewing 
Street, south of the Ship Canal Trail. 

10.2.2.6 East Portal Site 

The East Portal site is located at 3500 Interlake Avenue N. This property is owned by the City 
(Finance and Administrative Services [FAS]). The site is generally 90 feet by 250 feet and 
encompasses approximately 0.57 acre. All permanent structures associated with the tunnel 
portal will be located on the site. The site generally slopes downward to the south, with retaining 
walls supporting the eastern and northern boundaries. A building on this site was recently 
demolished and the site is being converted to a parking lot. SPU has an agreement with FAS to 
take site ownership before construction. The East Portal will serve as the tunneling machine 
retrieval location once tunnel construction has been completed.  

10.2.2.7 Ballard Siphon Afterbay Site 

The Ballard Siphon Afterbay site is located at 2331 West Commodore Way and is the proposed 
location of the Ballard Siphon Afterbay Pump Station, which is under consideration for this 
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project. Currently, this site is used as a parking lot, with a small portion of the northwestern 
corner fenced off for DNRP use during O&M activities. The fenced-off portion of this site 
contains the existing Ballard Siphon Afterbay structure and is owned by DNRP; the remainder of 
the site belongs to a private owner. The entire site is generally 270 feet by 140 feet and 
encompasses approximately 0.82 acre. The site is generally graded flat and paved. Existing 
pavement will be removed and replaced as part of this project. 

10.2.2.8 Grit Removal Structure Sites 

New grit removal structures will be located at six locations within the project area. Grit removal 
structures are proposed for the SPU system only. The structures are located in the right-of-way 
and each requires an approximate construction site area of 3,000 square feet. Table 10-1 
summarizes the respective locations of the proposed grit removal structures. 

Table 10-1. Grit Removal Structure Site Locations and 
Approximate Structure Construction Area Requirements 

Grit Removal 
Structure 

Approximate Location 
Approximate Structure 

Construction Area 
(square feet) 

Outfall 152 
28th Avenue NW between NW 56th Street and 
NW 57th Street 

3,000 

Outfall 150 and 
Outfall 151 

22nd Avenue NW between NW Market Street and NW 
56th Street 

3,000 

Outfall 174 Leary Way NW near 2nd Avenue NW 3,000 

Outfall 174 
NW 39th Street between Leary Way NW and 
3rd Avenue NW 

3,000 

Overflow 
Structure 147A 

Stone Way N between N 35th Street and N 36th Street 3,000 

Overflow 
Structure 147B 

Woodland Park Avenue N between N 35th Street and 
N 36th Street 

3,000 

 

10.2.3 Revisions to Existing Facilities and Site Access  
SPU will close some existing facilities and site access to the public throughout the construction 
duration. At the West Portal site, access to the 24th Avenue NW Pedestrian Pier will be closed 
during project construction as the pier is rehabilitated and used for loading tunnel excavation 
spoils onto barges with conveyors. The parking lot near the South 3rd Avenue Drop Shaft will be 
closed during construction for work and contractor staging.  

Portions of the existing Burke-Gilman Trail will be temporarily closed and rerouted around the 
North 3rd Avenue/174 Drop Shaft and 11th Avenue Drop Shaft sites when constructing the 
deep tunnel shafts and connecting conveyance pipelines to the drop structures. Temporary lane 
closures will also be required as part of constructing the North 3rd Avenue/174 Drop Shaft site. 
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Access to the new CSO facilities by maintenance vehicles will be from the right-of-way onto 
City- or King County-owned properties or directly in the right-of-way. Dedicated parking spaces 
will be provided on City or King County-owned properties at the West Portal, North 3rd 
Avenue/174 Drop Shaft, and East Portal. Parking spaces at the 11th Avenue Drop Shaft and 
North 3rd Avenue/174 Drop Shaft will be marked with parking hour restriction signage marked 
for Class C (SPU and Seattle Department of Parks and Recreation) vehicles. 

Measures to prohibit entry to the construction area without proper authority will include a 
temporary fence. Replanting of existing surface areas disturbed by construction activities and 
not covered by new features or pavement will consist of native plantings, shrubs, and trees in 
accordance with the Seattle Department of Parks and Recreation recommendations for site 
improvements to the Burke-Gilman Trail or SDOT recommendations for right-of-way 
improvements. Replanting activities on sites owned by the City or King County will be designed 
by SPU’s landscaping consultant during final design. 

Constructing conveyance pipelines will temporarily restrict access to some driveways and 
parking. SPU will work with DNRP to determine the feasibility of using DNRP-owned properties 
for parking during construction. If determined feasible, SPU will obtain the required temporary 
construction easements. 

10.2.4 Access to Proposed Facilities  
Access to the tunnel portals and facility vaults will be via hatches (rated for HS-25 loading) at 
the ground surface. Other areas of these structures will contain removable lifting slabs for less 
frequent maintenance activities. These facilities and access points will be generally located 
outside of vehicular travel lanes. 

10.2.5 Street Frontage Right-of-Way Improvements  
Street frontage right-of-way improvements are not anticipated for this project and will be 
confirmed based on the requirements of the SDOT and Seattle Department of Planning and 
Development. 

10.2.6 Stormwater  
The Ship Canal WQ Project consists of improvements that also are classified as "parcel based” 
with stormwater requirements, described in Seattle Municipal Code 22.805.050. The West 
Portal site is in a separated storm drain area, discharging storm flows from the site to Salmon 
Bay. This option proposes to construct the new TEPS facility with approximately 43,580 
square feet of replaced impervious surface (most of which is considered pollution generating). 
A total of 63,000 square feet of impervious surface currently exists at the site. This option will 
remove approximately 19,650 square feet of impervious surface and replace with landscaping 
and planting areas. Therefore, according to the November 2009 Directors' Rules for the City's 
Stormwater Code (Seattle Municipal Code Chapters 22.800-22.808), runoff from the site 
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triggers water quality treatment and GSI elements to the maximum extent feasible. To estimate 
treatment requirements, pollution-generating impervious surfaces include driveway and parking 
lots, while non-pollution-generating surfaces include concrete sidewalks. 

This option also will implement GSI BMPs to the maximum extent feasible (Seattle Municipal 
Code 22.805.020.F), which will include runoff reduction methods of permeable pavement and 
amended soils. The project will incorporate a bioswale at the West Portal site for water quality 
treatment. Other sites and replaced right-of-way pavement will treat stormwater runoff using a 
Filterra™ system or other similar technology. 

A new City Stormwater Code will be in effect starting in 2016. The descriptions are based on 
current rules and will be revised as appropriate as tunnel design and construction is developed 
in the future. 

10.2.7 Landscaping  
Existing landscaping at the different project sites and along the near-surface conveyance 
alignments will be removed to limits required to complete construction. Most landscaping in the 
public right-of-way along the deep storage tunnel alignment (outside of indicated drop shaft 
sites) will not be directly impacted as part of the tunnel construction because the tunnel will be 
constructed using a subsurface tunnel boring machine. However, landscaping removal 
(primarily tree pruning or limbing) may be limited during construction to install and periodically 
monitor settlement monitoring equipment. The project will strive to preserve outstanding trees. 

Project site landscaping will vary by location. The West Portal and East Portal sites will be 
landscaped using a mix of native plants and preferred decorative species. This project aspect 
will be finalized during final design. The 11th Avenue and North 3rd Avenue/174 Drop Shaft 
sites are primarily in the right-of-way. Landscaping will be as prescribed by current SDOT street 
planting requirements. Similarly, landscaping along conveyance alignments and at grit removal 
structures will be as prescribed by current SDOT street planting requirements. 

10.2.8 Hydraulic Profiles 
Existing and proposed structures and conveyance pipelines are shown with hydraulic profiles for 
the peak-flow operating conditions anticipated for the recommended option in Figures 10-3 
through 10-9. These profiles schematically represent the interconnections of the proposed 
project components and connections to the existing SPU and DNRP wastewater conveyance 
systems. Figure 10-22 shows an overall operational schematic of the proposed project. 

10.3 Storage Tunnel 
A minimum 15.24-MG offline storage tunnel will be located under primarily public right-of-way 
north of the Ship Canal. The nominal 14-foot finished inner diameter storage tunnel will extend 
from Wallingford to Ballard, and will be approximately 14,000 feet long. The storage tunnel will 
store excess combined sewer flows from SPU Basins 147, 150/151, 152, and 174. The storage 
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tunnel will also store excess combined sewer flows from DNRP Basins 3rd Avenue W (DSN008) 
and 11th Avenue NW (DSN004).  

During storm events, flows from any of the six basins will be piped to the storage tunnel via 
dedicated conveyance pipes from diversion structures and enter the storage tunnel via drop 
shafts and portals located at each end of the tunnel and at two locations along the alignment. 
Flows entering into the storage tunnel will be stopped by motor actuated gates at each diversion 
once a pre-determined set point has been reached based on flow contribution (gallons) from 
each basin, or a pre-determined level in the storage tunnel has been reached. Once a gate has 
closed, excess flows will be routed to that CSO basin’s associated outfall. 

A self-cleaning system using a control gate located at the eastern-most upstream end (East 
Portal) will provide a flushing wave (approximately 80,000 gallons of stored sewage) to move 
settled materials from the storage tunnel to the downstream western-most end (West Portal). A 
TEPS at the West Portal will pump the materials and flushing water to the Ballard Regulator 
Station near the ground surface. The Ballard Regulator Station discharges to the DNRP system 
and flow is conveyed to the West Point Wastewater Treatment Plant for treatment. 

The storage tunnel will be kept under a slight (approximate 0.1 inch water column) negative air 
pressure by continuously drawing air from the storage tunnel headspace and treating it with an 
odor control system at the West Portal. Odor control is included at each of the other three 
portals to treat foul air during tunnel filling. 

The tunnel has 14-foot minimum finished inner diameter. For the basis of determining a project 
envelope of construction and environmental impacts and costs, the tunnel turning radii and 
construction shaft sizing is based on an 18-foot finished inner diameter tunnel. The storage 
tunnel minimum inside finished diameter required to store the project control volume is 14 feet. 
A 14-foot inner diameter tunnel has a smaller (tighter) turning radius than the 18-foot tunnel, and 
could be constructed in the same alignment. 

Access to the storage tunnel will be through the tunnel portals and drop shaft structures. The 
design includes ladders and platforms for inspection and maintenance activities. Access to the 
ladders will be through surface hatches or buried corridors leading to the portal or drop shaft. 
Removable concrete panels at the portals can be lifted by crane to facilitate placing equipment 
into the storage tunnel, such as a small skid steer or other machinery used for cleaning or 
repairs.  

10.4 Tunnel Access Locations 
Portals and drop shafts are finished facilities located along the tunnel alignment that provide 
conveyance functions and tunnel access. Access locations are located at the West Portal (wet 
well of the TEPS), 11th Avenue Drop Shaft, North 3rd Avenue/174 Drop Shaft and East Portal 
sites. Portals and drop shafts range in depth from approximately 130 feet to 190 feet (to bottom 
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of tremie slab), and an inner diameter from 32 feet to 50 feet. Drop structures within the access 
structures convey overflows vertically downward from near-surface conveyance pipelines to the 
storage tunnel below. The access locations provide entrance into the tunnel along the alignment 
for entry by SPU staff as needed to perform maintenance. Small standby diesel-powered 
generators situated aboveground are located at each portal to provide backup power to 
instrumentation and nearby control gates located at conveyance system diversion structures. 

A fifth deep shaft structure, the South 3rd Avenue Drop Shaft, will be located south of the Ship 
Canal in the West Ewing Mini Park parking lot east of 3rd Avenue W and W Ewing Street to 
convey surface flows from the 3rd Avenue W outfall to a new microtunnel connection to the 
North 3rd Avenue/174 Drop Shaft. The South 3rd Avenue Drop Shaft will have a 25-foot inner 
diameter and will be approximately 108 feet deep.  

10.4.1 West Portal  
The West Portal is adjacent and connected to the TEPS facility, and serves as the TEPS wet 
well and a point of access to the tunnel. Refer to Section 10.5 for additional detail of the West 
Portal configuration. Figure 10-10 shows the proposed finished site plan of the West Portal and 
TEPS site. Figure 10-11 shows a sectional view of the proposed finished TEPS facility, 
constructed inside of the West Portal structure that will be used for tunnel construction before 
being reconfigured as the final TEPS facility. 

10.4.2 11th Avenue Drop Shaft 
The 11th Avenue Drop Shaft site is located in the public right-of-way along NW 45th Street 
between 11th Avenue NW and 9th Avenue NW. Figures 10-12 shows the proposed finished site 
plan of the 11th Avenue NW Drop Shaft. Figures 10-13 and 10-14 show plan and sectional 
views of the proposed structure. The finished drop shaft will be directly accessible from the 
surface through hatches, lift slabs, and maintenance hole openings in the structure lid located in 
the NW 45th Avenue right-of-way. Primary access to the portal for inspection and maintenance 
for this portal is through a subterranean corridor with a surface entrance in the planting 
strip/sidewalk south of the portal in the right-of-way. The corridor is approximately 17 feet long 
and 4 feet wide by 7 feet tall on the inside. This corridor provides access to the portal without 
requiring SPU crews to temporarily close NW 45th Street.  

A viewing platform and railing assembly (approximately 240 square feet) constructed of 
corrosion-resistant structural materials will be installed inside of the drop shaft near the top of 
the structure and provide vertical clearance for entry. Access to a caged ladder assembly that 
extends to the bottom of the drop shaft will be from the viewing platform. 

The facility vault at this site is located approximately 12 feet southeast (from outside of vault wall 
to outside of drop shaft liner) of the drop shaft in the right-of-way. The standby diesel-powered 
generator is located above grade in close proximity to the facility vault on private property. 
Buried odor ductwork from the facility vault connects to the upper part of the drop shaft. 
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The 11th Avenue NW connection pipeline will enter the drop shaft from the west and connect to 
an approximately 90-foot deep drop pipe to vertically convey flows to the storage tunnel. The 
drop pipe will be 60 inches inner diameter and affixed to the drop shaft wall. The drop pipe will 
be supported by supports anchored to the wall and encased in concrete to protect the pipe 
material from corrosion and damage from maintenance activities and provide additional 
structural support. The drop pipe will discharge to a concrete stilling well offline from the main 
tunnel alignment in the bottom of the drop shaft. Flows will cascade into the tunnel opening via a 
concrete channel. 

10.4.3 North 3rd Avenue/174 Drop Shaft 
The North 3rd Avenue/174 Drop Shaft is located in the public right-of-way along NW 36th Street 
between 3rd Avenue NW Leary Way NW. Figure 10-15 shows the proposed finished site plan 
for the North 3rd Avenue/174 Drop Shaft. Figures 10-16 and 10-17 show plan and sectional 
views of the proposed structure. The finished drop shaft will be directly accessible from the 
surface through hatches, lift slabs, and maintenance hole openings in the structure lid located in 
the NW 36th Street right-of-way. Primary access to the drop shaft will be through hatches in the 
right-of-way, requiring SPU crews to temporarily close NW 36th Street for inspection and 
maintenance. A caged ladder assembly extends from the access hatches to the bottom of the 
drop shaft. 

The odor control facility vault at this site will be located to the south and west of the portal, 
partially in the King County property containing the odor control facility and forebay of the new 
Fremont Siphon, and partially in SDOT property. The standby diesel-powered generator is 
located above grade in close proximity to the facility vault on the King County property. Buried 
odor ductwork from the facility vault connects to the upper part of the drop shaft. SPU will work 
with DNRP to ensure no conflicts occur to existing King County facilities and will obtain required 
necessary temporary and permanent easements. 

The Outfall 147 connection pipeline enters the portal structure from the south and connects to a 
drop pipe that vertically conveys flows to the storage tunnel. The drop pipe will be 30 inches in 
diameter and affixed to the portal wall. The drop pipe will supported by supports anchored to the 
wall and concrete encased to protect the pipe material from corrosion and damage from 
maintenance activities and provide additional structural support. The drop pipe will discharge to 
a concrete stilling well offline from the main tunnel alignment in the bottom of the portal. This 
stilling well will also serve to temporarily hold back flow for release by the control gate. When 
the control gate releases a flushing wave, stored combined sewage will flow into the tunnel to 
remove sediment and carry it to the TEPS wet well.  

The 3rd Avenue W microtunnel connection pipeline enters the North 3rd Avenue/174 Drop Shaft 
from the southeast and directly discharges to the same concrete stilling well that accepts flows 
from the CSO 174 drop pipe. Flows will cascade into the tunnel opening via a concrete channel. 
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10.4.4 South 3rd Avenue Drop Shaft 
The South 3rd Avenue Drop Shaft site is located at a parking lot east of the terminus of 3rd 
Avenue W at the Ship Canal in the right-of-way. Figure 10-18 shows the proposed finished site 
plan for the South 3rd Avenue Drop Shaft. Figure 10-19 shows plan and sectional views of the 
proposed structure. The finished drop shaft will be directly accessible from the surface through 
hatches, lift slabs, and maintenance hole openings in the structure lid located in the parking lot. 
Primary access to the structure will be through hatches in the parking lot, requiring SPU crews 
to temporarily restrict use of the parking lot for inspection and maintenance.  

The 3rd Avenue W connection pipeline will enter the drop shaft structure from the south. The 
drop pipe is 60 inches inner diameter and is affixed to the drop shaft wall. The drop pipe will be 
supported by supports anchored to the wall and encased in concrete to protect the pipe material 
from corrosion and damage from maintenance activities and provide additional structural 
support. The drop pipe discharges to a bottom of the shaft and flows enter the 48-inch-diameter 
gravity conveyance pipe constructed inside of a 72-inch-diameter microtunnel that conveys 
flows under the Ship Canal to the North 3rd Avenue/174 Drop Shaft.  

No odor control facility vault is associated with the South 3rd Avenue Drop Shaft. However, 
space near the drop shaft is available should odor control be added during final design. Standby 
power to the control gate located in the nearby diversion structure will be provided by the 
standby diesel-powered generator located above grade near the South 3rd Avenue Drop Shaft 
site.  

10.4.5 East Portal 
The East Portal site is located at 3500 Interlake Avenue N. Figure 10-20 shows the proposed 
finished site plan for the East Portal. Figure 10-21 shows plan and section views for the 
proposed structure. This property is owned by the SPU FAS Department. The finished portal will 
be directly accessible from the surface through hatches, lift slabs, and maintenance hole 
openings in the structure lid located in the City property. Primary access to the structure will be 
through hatches in the driveway of the finished site. 

The odor control facility vault at this site is located approximately 20 feet north of the portal. The 
standby diesel-powered generator is located above ground on the south side of the portal on the 
City property. Buried odor ductwork from the facility vault will connect to the upper part of the 
portal structure. 

The Outfall 147 connection pipeline enters the portal structure from the south and connects to a 
drop pipe that vertically conveys flows to the storage tunnel. The drop pipe will be 30 inches in 
diameter and affixed to the portal wall. The drop pipe will be held in place by supports anchored 
to the wall and concrete encased to protect the pipe material from corrosion and damage from 
maintenance activities and provide additional structural support. The drop pipe will discharge to 
a concrete stilling well offline from the main tunnel alignment in the bottom of the portal. This 
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stilling well will also serve to temporarily hold back flow for release by a control gate. When the 
control gate releases a flushing wave, the stored CSO will flow into the tunnel to remove 
sediment and carry it to the TEPS wet well.  

10.5 Tunnel Effluent Pump Station 
A pump station with a minimum 32-MGD peak capacity will be constructed at the West Portal. 
The primary purpose of the TEPS is to dewater the storage tunnel in approximately 12 hours 
once capacity is available in the conveyance system. The primary tunnel dewatering pumping 
system will use two duty pumps with one standby pump. All three primary raw sewage pumps 
are dry-pit submersible-type pumps and are identical in size (600-horsepower). The rated 
capacity for each pump at the design condition is 16 MGD at 160 feet total dynamic head. 
Primary tunnel dewatering pumps will be equipped with variable speed drives to pump a range 
of flows based on the downstream sewer capacity at the DNRP North Interceptor. Figure 10-23 
shows a schematic process control diagram for the TEPS tunnel dewatering pump system. 

Initial tunnel dewatering will start with secondary wet-well dewatering pumps mounted in the wet 
well. Two 125-horsepower rail-mounted submersible pumps will operate one hour before 
starting the primary tunnel dewatering pumps to remove the majority of settled material in the 
wet well. The 700-horsepower primary tunnel dewatering pumps will start to drain the tunnel and 
continue pumping until the level in the wet well is below a shut-off point. The wet-well 
dewatering pumps will stay in operation during tunnel dewatering, continuing to remove 
settleable materials. Once the tunnel is emptied to the level where the primary pumps shut off, 
the wet-well dewatering pumps will continue to drain the wet well. The wet-well dewatering 
pumps will also drain the wet well following tunnel self-cleaning with the flushing wave 
generated at the East Portal. Figure 10-24 shows a schematic process control diagram for the 
TEPS wet-well dewatering pump system. 

The TEPS facility will be located within and above the deep shafts used to construct the tunnel. 
An above-grade building will provide secured access to the pump station dry-well and wet-well 
areas. The exterior building dimension will be approximately 72 feet by 170 feet, with a total 
building area of approximately 8,000 square feet. The maximum building height above 
surrounding grade will be approximately 35 feet. 

Odor control at the TEPS will be located in a partially recessed external structure on the same 
site to provide screening of the odor control vessel, exposed ductwork and other equipment. 
Odors will be mitigated using activated carbon media housed in the odor control vessel to scrub 
odor-causing compounds from air drawn from the tunnel and wet well. Corrosion-resistant 
ductwork connecting the odor control structure to the TEPS wet well will be buried underground. 
The odor control fan will be located inside of the TEPS building to provide better noise mitigation 
from continuous fan operations. Scrubbed air will discharge from the odor control fan through an 
exhaust stack through the roof of the TEPS building. Figure 10-25 shows a schematic process 
control diagram for the TEPS odor control system. 
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An on-site diesel-powered generator will provide standby power for up to 48 hours of continuous 
operation for the pump station equipment during power outages and will be housed in the TEPS 
building to minimize noise impacts. The TEPS will be designed for automated operation 
(unstaffed) and include safety and ventilation systems; electrical/control systems; access 
considerations, including stairways and an elevator; spatial considerations for on-site 
maintenance; permanent lifting equipment; and other operational systems required for safe 
long-term O&M activities.  

The TEPS force main piping will consist of two parallel 24-inch-diameter ductile iron pipes with a 
length of approximately 1,835 linear feet each. The force mains will begin at the north side of 
the TEPS and extend northeast to the north side of Shilshole Avenue NW. The proposed force 
main pipe alignment generally follows Shilshole Avenue NW southeast to the Ballard Regulator 
Station located on the corner of Shilshole Avenue NW and NW Dock Pl. The force main pipes 
will be constructed using open cut construction and buried with a minimum 6-foot depth of 
cover. Figure 10-4 shows the hydraulic profile of the TEPS force main under anticipated 
operating conditions. 

The 24-inch-diameter force main pipes will connect to the Ballard Regulator Station structure at 
an existing knockout panel located underground on the southwest face of the structure. Further 
design coordination with DNRP will be required for the connection at this location.  

The parallel force mains will require 4-inch-diameter combined air/vacuum release valves 
located at 500 feet intervals along both force main pipes. The release valves will be located in 
pre-cast concrete vaults along the Shilshole Avenue NW alignment located out of the travelled 
roadway to provide access for O&M activities. 

10.6 Auxiliary Portal and Drop Shaft Facilities 
The 11th Avenue Drop Shaft, North 3rd Avenue/174 Drop Shaft and East Portal will have 
auxiliary structures and equipment required for O&M. An underground facilities vault at these 
portal sites will contain an odor control system, mechanical equipment, electrical equipment, 
and control panels to modulate nearby control gates. The facility vaults will be constructed as 
separate structures nearby or adjacent to the portal structures. Access to the facility vault will be 
through hatches and stairways to grade level. The exterior dimensions of the facilities vault will 
at each location range from approximately 36 feet long by 36 feet wide to approximately 40 feet 
long by 36 feet wide. The typical facility vault will be buried to minimize impact to the use of the 
sites and right-of-ways after construction. The design of the access hatches to the vault will 
address utility conflicts and rerouting, maximize maintenance access, and minimize visual 
presence of the hatches at the surface.  

The odor control system will consist primarily of a carbon adsorption scrubber vessel, grease 
filter, and exhaust duct. Provisions for a future fan and an in-line duct silencer include reserved 
space and connection points to the carbon vessel and ductwork. The system will allow foul air 
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vented from the tunnel during filling to pass through the carbon media for treatment before 
discharge to the environment. The odor control system will connect to the portal structure with 
buried, corrosion-resistant ductwork or piping. Up to 200 feet of buried ductwork is anticipated 
for each of these facilities. Treated-air discharge ductwork will extend from the vault to exhaust 
plenums at the ground surface nearby. 

Wash down water for cleaning the facility vault interior will be provided for maintenance. A small 
air gap tank (designed to meet WAC 246-290-490, Orange Book G2.2.2.3 G-1 and H-3 
[Ecology, 2008], and Table 6.3 of Uniform Plumbing Code) and service pump system will be 
installed in the facility vault in the same space as the odor control system. Water service 
connections from nearby water mains will be detailed during final design. 

SPU provides on-site standby power for projects that are considered critical infrastructure and 
where significant consequences could occur if continuous power was lost (for example, a 
sewage pump station). The modulating gates and flow/level sensing instruments in diversion 
structures are critical to managing CSO event flows in the project area. Loss of power will 
prevent the gates from closing or opening during an event. However, this will not prevent the 
sewer collection system from continuing to operate. An on-site dedicated standby diesel-
powered generator will be located above grade at the 11th Avenue, 3rd Avenue and East Portal 
sites since the storage tunnel will be used 40 to 60 times per year. Figure 10-26 shows a 
schematic process control diagram for the equipment that will be located at each buried facility 
vault and process instrumentation located at the various diversion structures that will divert 
overflows to the storage tunnel. 

10.7 Basin 150/151 Conveyance 
The proposed Basin 150/151 conveyance pipe alignment extends down 24th Avenue NW from 
existing MH 011-233 to the Basin 150/151 diversion structure located on the northwest corner of 
the West Tunnel Portal site. Overflows from the existing CSO weir structure at MH 011-184 will 
be diverted from the outfall pipe and conveyed through the diversion structure to the tunnel. 
Approximately 300 feet of 48-inch-diameter conveyance pipe will be used to convey overflows 
from the outfall pipe diversion point to the tunnel. The new outfall pipe from the diversion 
structure to a new maintenance hole on the existing outfall will be approximately 140 feet of 
36-inch-diameter conveyance pipe. The peak conveyance rate from Basin 150/151 used for 
sizing pipelines is approximately 60 MGD. 

This diversion structure will be a standard pre-cast 12-foot-diameter maintenance hole modified 
to control flows into the tunnel. A 48-inch x 48-inch sluice gate mounted on a concrete support 
wall will be raised and lowered by an electric gate actuator located above ground. An adjustable 
weir with an elevation of 24.88 feet will separate the tunnel flow channel from the outfall pipe; 
when the combined sewage level rises above the weir a CSO event will occur. A removable 
baffle for floatables will be located in the outfall chamber. The baffle will prevent floatables from 
discharging into the Ship Canal during CSO events.  
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Access to the diversion structure will be provided via a standard maintenance hole located 
above the access bench on the tunnel flow side of the structure. The electric gate actuator will 
be located above ground, allowing routine maintenance without entry into the structure. A 
security fence will be constructed at the site to protect the gate actuator from vandalism. Backup 
power to equipment associated with Outfalls 150 and 151 will be provided by the diesel-
powered generator at the TEPS and connected by buried electrical conduit from the TEPS to 
the specific equipment locations.  

10.8 Basin 152 Conveyance 
The proposed Basin 152 diversion structure is located on 28th Avenue NW, south of NW 56th 
Street. The rectangular cast-in-place structure will have three channels to direct flow into three 
conveyance routes. Combined sewer flows will be intercepted from the existing sewer system 
and flow to the diversion structure approximately 135 feet upstream (north) of existing MH 011-
160. Dry-weather flows will pass through the diversion structure and be directed to the dry-
weather system and treatment at a new maintenance hole located 44 feet upstream of existing 
MH 011-188. Approximately 370 feet of 42-inch and 66-inch-diameter conveyance pipe will 
connect the interception point to the reconnection point for dry-weather flows. The peak 
conveyance rate from Basin 152 used for sizing pipelines is approximately 109 MGD. 

Flows will overtop the first weir (elevation 25.8 feet) and be directed to the tunnel. Tunnel 
conveyance will start at the diversion structure and extend east along NW 56th Street, turning 
south on south at 24th Avenue NW and continues to the TEPS at the West Portal. 
Approximately 2,000 feet of 60-inch-diameter conveyance pipe constructed in an 84-inch-
diameter microtunnel will extend from the reconstructed Basin 152 diversion structure to a new 
maintenance hole near the West Portal. The final 200 feet of conveyance to the tunnel drop 
structure at the TEPS will be constructed using open cut construction.  

When the tunnel has reached storage capacity or the basin control volume has been reached, 
the gate actuator in the diversion structure will close the 60-inch x 60-inch sluice gate. Gate 
actuators could be hydraulic or electric-type, as determined in final design. The combined 
sewage level will rise to the second weir (elevation 23.1) and flow into the third channel of the 
diversion structure, which will be connected directly to the existing outfall pipe. Flows entering 
the third channel will cause a CSO event to occur.  

Access to the diversion structure will be provided by two maintenance holes over the first and 
third channels, and a 6-foot-by-6-foot access hatch above the gate actuator and frame. Two 
3-foot-wide benches along the primary flow channel will provide O&M access to the channel and 
gate actuator. The sluice gate and gate actuator will be mounted to a concrete support wall 
offset from the main wall of the structure to allow for maintenance access on all sides of the 
gate actuator. A custom steel frame attached to the top of the concrete support wall will provide 
additional support to the gate actuator. A minimum of six inches of clearance around the edges 
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of the gate frame will be provided for gate installation and removal. Access benches and other 
horizontal surfaces will be sloped 2 percent for drainage. 

Backup power to equipment associated with Basin 152 will be provided by the diesel-powered 
generator at the TEPS and connected by buried electrical conduit from the TEPS to the specific 
equipment locations. 

10.9 11th Avenue NW Conveyance 
Overflows from the 11th Avenue NW Overflow Structure located at 11th Avenue NW and NW 
45th Street will be directed to the 11th Avenue NW Drop Shaft through the proposed diversion 
structure located on the northeast corner of the intersection. Approximately 80 feet of 60-inch-
diameter conveyance will connect the existing CSO structure to the diversion and drop shaft. 
The peak conveyance rate from the 11th Avenue NW CSO basin used for sizing pipelines is 
approximately 131 MGD. 

The proposed rectangular cast-in-place concrete diversion structure will have a single channel 
to allow overflows from the existing DNRP CSO structure to pass directly into the tunnel. Two 
3-foot-wide benches along the primary flow channel will provide O&M access to the channel and 
gate actuator. The 60-inch x 60-inch sluice gate and gate actuator will be mounted to a concrete 
support wall offset from the wall of the structure by 2 feet to allow for maintenance access on all 
sides of the gate actuator. Gate actuators could be hydraulic or electric-type, as determined in 
final design. A custom steel frame attached to the top of the concrete support wall will provide 
additional support to the gate actuator. A minimum of six inches of clearance around the edges 
of the gate frame will be provided for gate installation and removal. Access benches and other 
horizontal surfaces will be sloped 2 percent for drainage. 

Access to the structure will be through two standard maintenance hole openings and a 6-foot by 
6-foot access hatch above the gate actuator and gate. One standard maintenance hole opening 
will be located above an access bench beside the normal flow channel. The other standard 
maintenance hole opening will be located above the outfall flow chamber.  

When the tunnel is at capacity or the basin’s control volume has been reached, the diversion 
structure gate will close, allowing the combined sewage level to rise and overtop the weir 
(elevation 19.5 feet), causing a CSO event to occur. Flows will exit the structure via 
approximately 90 feet of 72-inch-diameter conveyance pipe connecting to the existing outfall 
line approximately 105 feet south of the existing 11th Avenue NW CSO Overflow Structure. 

10.10 3rd Avenue W Conveyance 
Overflows from the existing DNRP 3rd Avenue W Overflow Structure will be diverted from the 
existing outfall pipe approximately 80 feet downstream from the overflow structure. The 
beginning of the proposed diversion will include a drop maintenance hole located in 3rd Avenue 
W with an approximate depth of 12 feet. Flows will drop through this maintenance hole and be 
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directed to a new diversion structure located in a parking area adjacent to the Ship Canal trail 
on property currently owned by the City. The conveyance alignment continues to the proposed 
South 3rd Avenue Drop Shaft in the parking lot of the West Ewing Street Mini Park. 
Approximately 175 feet of 60-inch-diameter conveyance pipe will connect the new diversion 
structure to the drop shaft. Flows will enter the drop shaft and continue to the South 3rd Avenue 
W/ 174 Drop Shaft through approximately 600 feet of 48-inch-diameter conveyance pipe 
installed in a 72-inch-diameter microtunnel constructed under the Ship Canal. The peak 
conveyance rate from the 3rd Avenue CSO basin used for sizing pipelines is approximately 
72 MGD. 

When the tunnel capacity is reached or the basin’s control volume is reached, the new diversion 
structure sluice gate will close, allowing the structure to fill with combined sewage until 
overtopping an adjustable weir (elevation 19.5 feet). Combined sewage will enter the outfall 
chamber and exit the structure via the existing outfall pipe, causing a CSO event to occur. 

The proposed cast-in-place concrete diversion structure will have a single channel allowing 
overflows from the 3rd Avenue W CSO Overflow Structure to pass directly into the tunnel. Two 
3-foot wide benches along the primary flow channel will provide O&M access to the channel and 
gate actuator. Gate actuators could be hydraulic- or electric-type, as determined in final design. 
The 60-inch x 60-inch sluice gate and gate actuator will be mounted to a concrete support wall 
offset from the main structure wall by 2 feet to allow for maintenance access on all sides of the 
gate actuator. A custom steel frame attached to the top of the concrete support wall provides 
additional support to the gate actuator. Six inches of clearance around the edges of the gate 
frame are required for gate installation and removal. A removable baffle for floatables is located 
in the outfall chamber. The baffle prevents floatables from discharging into the Ship Canal 
during CSO events. Access benches and other horizontal surfaces are to be sloped 2 percent 
for drainage. 

External access to the structure is through two standard maintenance hole openings and a 
6-foot x 6-foot access hatch above the gate actuator and gate. One standard maintenance hole 
opening is located above an access bench beside the normal flow channel. The other standard 
maintenance hole opening is located above the outfall flow chamber.  

10.11 Basin 174 Conveyance 
Overflows from the western part of the Basin 174 will be intercepted at existing MH 021-047 
near the intersection of 3rd Avenue NW and NW 39th Street. A proposed grit structure 
(GS 174-1) will be located 10 feet downstream of the interception point. A proposed 36-inch-
diameter conveyance pipeline continues to a new maintenance hole at the intersection of Leary 
Way NW and NW 39th Street before turning southeast to follow Leary Way NW. At this new 
maintenance hole, the existing 8-inch-diameter sewer pipe that extends down NW 39th Street to 
MH 021-047 will be reconnected to the proposed conveyance system. The proposed 36-inch-
diameter pipe continues southeast to a weir structure (WS 174-1) where overflows will be 
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diverted to the tunnel by passing over a weir. Normal dry-weather flow will continue south to 
existing MH 021-151 where it will combine with flows from the eastern portion of Basin 174. 
Approximately 500 feet of 36-inch-diameter conveyance pipeline will connect the western 
Basin 174 interception point to MH 021-151. 

Overflows from the eastern part of the Basin 174 will be intercepted at the existing 36-inch-
diameter sewer pipe approximately 75 feet downstream from existing MH 021-067. The 
proposed 36-inch-diameter conveyance pipeline will extend southwest and a new grit removal 
structure (GS 174-2) and weir structure (WS 174-2) will be constructed out of the street right-of-
way, providing safe O&M access. Normal flows will pass directly through WS 174-2 to combine 
with west Basin 174 flows at existing MH 021-151 before discharging into the North Interceptor. 
Eastern Basin 174 overflows will pass over the weir in WS 174-2 and join western Basin 174 
overflows at new MH 174-004 on the way to the Basin 174 diversion structure. Approximately 
260 feet of 36-inch-diameter conveyance pipe connects the eastern basin to MH 021-151. 

The overflow conveyance alignment extends from each new weir structure to new MH 174-004, 
then southwest to the proposed Basin 174 diversion structure. Approximately 230 feet of 
36-inch-diameter conveyance pipeline connects both weir structures to the North 3rd Avenue 
W/174 Drop Shaft. The Basin 174 diversion structure allows sewage to pass directly through to 
the tunnel under overflow conditions. When the tunnel is full or the basin’s control volume has 
been reached, the gate actuator closes the sluice gate and the structure fills until sewage 
overtops the weir and a CSO event occurs. The outfall pipe alignment from the Overflow 
Structure 174 will extend south along the edge of the DNRP Fremont Siphon Odor Control 
Facility property and connect to a new maintenance hole planned as part of the DNRP Fremont 
Siphon Replacement project that is currently under construction. Approximately 140 feet of 
30-inch-diameter conveyance pipe will connect Overflow Structure 174 to the outfall. The peak 
conveyance rate from Basin 174 used for sizing pipelines is approximately 16 MGD. 

The proposed Outfall 174 weir structures are maintenance holes with an adjustable weir wall 
and flow channels installed. Normal flows will pass directly through the structure and continue to 
treatment. Overflows will overtop the weir and be directed to the Overflow Structure 174 and on 
to the tunnel/outfall conveyance.  

The Basin 174 diversion structure primary flow channel will have 3-foot wide benches on each 
side to allow O&M access. The 30-inch x 30-inch sluice gate and hydraulic gate actuator will be 
mounted to a concrete support wall offset from the main wall of the structure by 2 feet to allow 
access to the gate actuator from all sides. Gate actuators could be hydraulic- or electric-type, as 
determined in final design. A custom steel frame attached to the top of the concrete support wall 
will provide additional support to the gate actuator. Six inches of clearance around the edges of 
the gate frame will be provided for gate installation and removal.  
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External access to the structure will be through two standard maintenance hole openings and a 
4-foot x 4-foot access hatch above the gate actuator and gate. One standard maintenance hole 
opening will be located above an access bench beside the normal flow channel. The other 
standard maintenance hole opening will be located above the outfall flow chamber.  

10.12 Basin 147 Conveyance and Pipe Storage 
Basin 147 basin is divided into two sub basins with separate conveyance: 147A and 147B. The 
proposed conveyance system will start at a new Overflow Structure 147B located north of the 
intersection of Woodland Park Avenue and N 35th Street and approximately 70 feet upstream of 
existing MH 022-159. The alignment will follow N 35th Street east to the intersection of Stone 
Way N, where two other proposed overflow structures will divert overflows from Subbasin 147A. 
Overflow Structure 147A-1 will be located approximately 110 feet upstream from existing 
MH 022-271; Overflow Structure 147A-2 will be located at existing MH 022-272. The 
conveyance alignment will continue east on N 35th Street to the East Portal. Approximately 
430 feet of 24-inch-diameter and 490 feet of 30-inch-diameter conveyance pipe comprise the 
total Basin 147 conveyance pipelines. The peak conveyance rate from Basin 147 used for sizing 
pipelines is approximately 33 MGD. 

The overflow structures will be of a similar design; each structure will be a maintenance hole 
with an external pre-cast concrete vault to house the gate actuator. A sluice gate with a non-
rising stem will be attached to the maintenance hole wall in the dry-weather flow channel. Dry-
weather flow will pass directly through the structure in the flow channel. Overflows will pass over 
an adjustable weir and enter the tunnel conveyance pipeline. Under normal conditions, the 
sluice gates will be partially closed to a predetermined hydraulic set point that allows only the 
dry-weather flows to pass through the structure. Wet-weather events will back up and overtop 
the weir to the conveyance to the East Portal. When the tunnel is full or the basin’s control 
volume has been reached, the gates will open completely, allowing the main pipelines to flow 
full and overflows to be directed to the existing Basin 147 outfall pipe via the existing 
downstream overflow structures.  

As part of the recommended option, approximately 50,000 gallons of storage will be required in 
the lower part of Basin 147 to achieve regulatory compliance. Approximately 280 feet of existing 
24-inch-diameter gravity pipe will be replaced with 66-inch-diameter conveyance pipe between 
existing MH 022-411 and MH 022-186. The structure at MH 022-186 will be replaced with a 
larger maintenance hole and retrofitted with a control gate and weir. During a rainfall event, the 
gate will close and store approximately 50,000 gallons. Once the additional volume has been 
stored, the weir will overtop and flow will continue to the existing Basin 147 collection system. 

10.13 Ballard Siphon Afterbay Pump Station 
The final design will consider adding the Ballard Siphon Afterbay Pump Station to the project to 
reduce solids accumulation in the wet-weather siphon barrel. The proposed facility will consist of 
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a deep 8-foot-diameter wet well constructed adjacent to the existing afterbay shaft and 
connected by a 48-inch-diameter pipeline to the wet-weather siphon. The wet well adjacent to 
the existing structure will involve constructing an 18-foot inner diameter, 160-foot deep shaft. 
The connection pipeline will be constructed using trenchless methods. The existing afterbay 
shaft consists of a riser pipe that conveys wet-weather flows to the surface. The interior annular 
space of the existing shaft was previously filled with granular material during construction. This 
material will be stabilized with chemical grouting or cement grouting to prevent the formation of 
a void space as part of this project. 

The completed connection pipeline will tie into the bottom of the existing siphon. A single 
4.0 MGD, rail-mounted, submersible pump will be positioned such that the pump suction will be 
below the invert of the existing siphon and completely dewater the siphon pipeline during 
operation. A single 12-inch-diameter force main will convey flows from the new pump to the 
surface and to an existing maintenance hole on the North Interceptor in West Commodore Way.  

Existing site power sources will provide power for the new pump station. A pump control cabinet 
will be located near the pump station wet well. The wet well will be covered with an access 
hatch to allow the pump to be removed. The site will be repaved and striped in its existing 
configuration or as requested by DNRP to provide access to the pump station. 

10.14 Operational Modes 
Six operational modes are identified by SPU and DNRP as part of the Ship Canal WQ Project 
Facility Plan development. These modes are described in detail below with specific steps and 
operational activities. The intent of the operational modes described herein is to operate the 
storage tunnel system by relying on an automated network of instruments and controls with 
direct operator supervision and interagency communication and cooperation (including data-
sharing) to meet the regulatory requirements for CSO reduction for the targeted SPU and DNRP 
CSO basins. Figure 10-22 shows an operational schematic of the Ship Canal Water Quality 
Project system.  

DNRP and SPU will be developing an O&M plan in accordance with the signed JPA. The 
operational modes described in this section will be further refined in the final O&M plan. 
Additional control modes that will be evaluated and refined during the final design phase include 
modes for tunnel inspection and full storage (tunnel is full but not draining). Where pumping 
rates, durations and start/stop times are referenced in this section, these rates reflect 
compliance with the NIRR to the DNRP system. The NIRRs are based on a set of time series 
data obtained from models, identifying available capacity at a specific point in the DNRP system 
after DNRP’s future CSO control projects are online. The NIRR estimates when and how SPU 
can drain a storage facility or transfer captured CSOs to a specific point in the DNRP system 
without adversely affecting DNRP facilities. Predicted performance of the Ship Canal WQ 
Project was analyzed using NIRRs in the CSO Control Measures Performance Modeling 

Report, (Appendix L of the Final LTCP [SPU, 2015a]). 
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10.14.1 Mode 1: Tunnel Filling  
During tunnel filling, automated gates at secondary diversion (interceptor) structures will be in 
their opened position, allowing flows to enter the tunnel. As water levels rise in the combined 
sewer system, primary weirs at existing DNRP overflow diversion structures and new SPU 
diversion structures will overtop with combined sewer flows. Flows will enter the storage tunnel 
at each of the portal locations through the new diversion conveyance systems and the storage 
tunnel will begin to fill. Instruments at each interceptor structure will monitor level/flow to 
determine flow from each location into the tunnel. Redundant instruments will average flowrates 
to determine influent flow rates at each location. 

Gates will close when the volume allocations to the storage tunnel are reached. This will cause 
the overflow weirs at interceptor structures to overtop, sending combined sewer flow to existing 
outfalls. Eventually, all gates to the tunnel will close once the allocations are reached and no 
more excess flow will be stored. A secondary level monitoring and control system at the TEPS 
wet well will provide an “all stop” water elevation set point and also close the gates once the 
water in the wet well reaches that elevation. If rain continues, combined sewer flows will 
discharge from existing CSO outfalls. 

10.14.2 Mode 2: Tunnel Draining 
During tunnel draining, water level instruments in DNRP’s North Interceptor (location to be 
determined during final design, near DNRP’s Fort Lawton Tunnel, upstream of West Point) will 
indicate that the North Interceptor can accept flows from the storage tunnel without creating 
negative conditions at the West Point Treatment Plant and any intermediary DNRP facilities. 
Additional monitoring of DNRP facilities, including the Ballard Regulator Station, may be 
required to further define the pumping limits during tunnel draining. These requirements will be 
refined during final design. DNRP will send a signal to the SPU TEPS control center and the 
secondary wet-well dewatering pumps will start operations for 1 hour at a flow rate of 2 MGD. 
This initial 1-hour pumping event will remove the accumulated material from the wet well and 
discharge it to the local SPU sewer for conveyance to the North Interceptor, via the Ballard 
Siphon’s twin 30-inch-diameter dry-weather barrels.  

After one hour, the primary tunnel dewatering pumps will start pumping and proceed to dewater 
the tunnel over a 12-hour period. Flow meters on each of the primary pump’s discharge pipes 
and the dual force mains will provide control to the pump variable speed drive units to ensure 
that the NIRR will not be exceeded for pumping to DNRP’s wet-weather barrel at the Ballard 
Regulator Station.  

The secondary wet-well dewatering pumps will continue to operate at the same time. Once the 
primary tunnel dewatering pumps have dewatered the stored combined sewage in the tunnel to 
a level control set point, they will shut off, and the wet well will be completely dewatered by the 
secondary wet-well dewatering pumps. 
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10.14.3 Mode 3: Tunnel Cleaning 
Tunnel cleaning will begin once the wet well is dewatered and available capacity is available in 
the downstream DNRP system (including the Ballard Regulator Station and North Interceptor). 
Instruments measuring the wet-well level will provide a signal to the system control center and 
the control gate at the East Portal will open. The control gate will release approximately 
80,000 gallons of stored sewage that will travel the length of the tunnel, resuspending any solids 
collected in the invert of the tunnel and washing this material to the wet well at the West Portal.  

When the water level in the wet well has stabilized following the flushing wave, the secondary 
wet-well dewatering pumps will start pumping the accumulated material and sewage to the local 
SPU sewer.  

SPU operators could repeat the cycle as needed by diverting water from Basin 147 using the 
control gates described in Section 10.11 to divert water to the East Portal and fill the flushing 
water chamber to restart the flushing cycle.  

10.14.4 Mode 4: Standby Mode 
In standby mode, the system will be ready to accept flows from the combined sewer basins. All 
of the motor-actuated gates at the interceptor structures will be in the open position. The tunnel 
may experience infiltration through joints or cracks over time during standby mode. The 
secondary wet-well dewatering pumps will pump groundwater that infiltrates into the tunnel to 
the local SPU sewer once a predetermined water elevation in the wet well has been reached.  

10.14.5 Mode 5: Continuous Operation (Filling/Draining)/System Optimization 
Under continuous operation, the storage tunnel and TEPS will receive continuous data from the 
DNRP North Interceptor level instrument and flow/volume information from each of the 
combined sewer basin diversion structures. This mode will be further evaluated in final design to 
determine an optimized strategy that addresses back-to-back storm events and how tunnel 
draining must be stopped or proceed at a reduced pumping rate. 

If the water level in the North Interceptor falls below the elevation to allow pumping, the TEPS 
system could start to dewater the tunnel and discharge to the North Interceptor via the Ballard 
Regulator Station. The automated gates at each of the diversion structures could be opened, 
closed or adjusted incrementally to control excess flows from the combined sewer basins 
entering the storage tunnel.  

This automated operational mode will rely on extensive real time controls in SPU’s and DNRP’s 
systems and interagency communication and cooperation, using shared data, and will allow for 
eventual optimization of CSO management for each of the connected CSO basins. The O&M 
plan to be developed by DNRP and SPU per the JPA will describe the optimization process and 
any procedures related to control logic decision making. 
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10.14.6 Mode 6: Manual Control 
Under manual control mode, the SPU operator will modify system controls from automated to 
manual control mode. The operator could selectively open and close control gates and adjust 
the duration and pumping rate of the TEPS pumping systems. The SCADA system interface will 
provide the operator with applicable level information to help control the system in prevent 
overflows. The control set points will continue to generate alarms when the storage facilities 
approach and reach their fill levels and when flows overtop weirs. SPU will implement 
appropriate control actions for the following situations: 

 Power failure and restoration 

 Communications failure and restoration 

 Programmable logic controller self-diagnostics alarms and restoration 

 Level and flow measure calibration, out of range (high and low), and restoration 

 Set point entry range checking 

10.15 Sizing  
Hydraulic modeling provided the basis for the estimated volume required for storage tunnel and 
sizing of the conveyance system. Chapter 6 describes the hydraulic modeling. Table 10-2 
summarizes important hydraulic conditions and design flow rates for both the existing system 
and the system after the proposed changes. Table 10-3 provides major project dimensions and 
sizes.  

Table 10-2. Design Flows and Hydraulic Conditions 

System Operating Parameter Approximate Value 

NIRR to North Interceptor (TEPS peak pumping rate) 32.0 MGD 

Minimum storage volume for Storage Tunnel 15.24 MG 

Basin 152 peak conveyance flow rate 109 MGD 

Basin 150/151 peak conveyance flow rate 60 MGD 

11th Avenue NW CSO peak conveyance flow rate 131 MGD 

Basin 174 peak conveyance flow rate 16 MGD 

3rd Avenue W CSO peak conveyance flow rate 72 MGD 

Basin 147 peak conveyance flow rate 33 MGD 

Minimum flushing wave volume 80,000 gallons 
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Table 10-3. Sizing of Ship Canal Water Quality Project Facilities 
Dimension Approximate Value Unit 

Storage Tunnel 
Minimum tunnel storage volume 15.24 MG 
Tunnel length 14,000 Feet 
Minimum tunnel inner diameter 14 Feet 
Maximum depth of cover to tunnel crown 165 Feet 
Tunnel Slope 0.25 Percent 
West Portal 
Depth (to finished floor for tunneling) – dry-well shaft 136 Feet 
Depth (to finished floor for tunneling) – wet-well shaft 136 Feet 
Inner diameter – dry-well shaft 64 Feet 
Inner diameter – wet-well shaft 50 Feet 
11th Avenue Drop Shaft 
Depth (to finished floor for tunneling 125 Feet 
Inner diameter 32 Feet 
Odor control flow rate  7,000 cfm 
North 3rd Avenue/174 Drop Shaft 
Depth (to finished floor for tunneling 123 Feet 
Inner diameter  32 Feet 
Odor control flow rate  12,000 cfm 

South 3rd Avenue Drop Shaft 
Depth (to finished floor for tunneling) 94 Feet 
Inner diameter 25 Feet 
East Portal 
Depth (to finished floor for tunneling) 118 Feet 
Inner diameter 35 Feet 
Odor control flow rate  4,000 cfm 
Flushing volume storage 80,000 Gallons 
Tunnel Effluent Pump Station 
Design pump flow rate – primary pump system 16 MGD 
Total dynamic head at design point 160 Feet 
Number of pumps – primary pump system 3 Each 
Pumping rate at design point 32 MGD 
Design pump flow rate – secondary pump system 2.0 MGD 
Number of Pumps – secondary pump system 2 Each 
Pumping rate at design point 2 MGD 
Total dynamic head at design point 200 Feet 
Odor control flow rate (active) 20,000 cfm 
Standby diesel-powered generator capacity 1.5 MW 
Footprint of pump station facilities 72 x 170 Feet 
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Table 10-3. Sizing of Ship Canal Water Quality Project Facilities 
Dimension Approximate Value Unit 

Ballard Siphon Afterbay Pump Station (Optional) 
Design pump flow rate 4.0 MGD 
Number of pumps 1 Each 
Pumping rate at design point 4.0 MGD 
Total dynamic head at design point 165 Feet 
cfm cubic feet per minute 

MW megawatt 

 

10.16 Design Life  
The basis of the design life estimate of the storage tunnel is a 100-year life cycle and the basis 
of the estimate of primary equipment design life is a 25-year life cycle. Routine maintenance of 
the facility and replacement of equipment will occur as needed to realize the design life. 

10.17 Solids Management  
The design of the proposed storage tunnel will include a control gate and sewage reservoir for 
flushing and self-cleaning at the East Portal so that solids will not accumulate in the storage 
tunnel. However, the tunnel design allows for access and cleaning through the TEPS wet well 
and portal/drop shaft structures if necessary to remove additional materials. The solids 
management practices for the sewer lines leading to and from the proposed storage tunnel are 
the same as those SPU currently implements elsewhere in the sewer system. These practices 
entail accessing the sewer lines via maintenance holes and using a Vactor™ truck to extract 
solids. The solids are routinely taken to the SPU Haller Lake facility and decanted. The City’s 
solid waste contractor then disposes of the remaining solids. 

10.18 Ability to Provide Additional Control Volume  
In the unlikely event additional control volume is needed, it could be achieved by one or more of 
the following options: 

 Performing infiltration reduction measures 

 Implementing the Residential RainWise Program 

 Constructing additional storage in the Ship Canal WQ Project basins  

10.18.1 Infiltration Reduction  
Due to the age of the collection system in the project area, many pipe segments are likely 
experiencing infiltration; however, as was found in the Pilot Project Report: Regional Infiltration 

and Inflow Control Program (King County, 2004), the majority of the infiltration is likely occurring 
in smaller diameter lateral and side sewers on private property. Even when City workers identify 
sources of infiltration, such as leaking pipe joints, quantifying the flow rate of groundwater that 
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leaks into the sewer during wet weather can be extremely difficult. Infiltration reduction projects 
are unreliable in achieving specified reductions of flow required for CSO control because 
predicting or measuring the anticipated or achieved reduction level can be difficult. 

Other combined sewer agencies across the nation, including others in the Northwest, consider 
infiltration reduction a good asset management practice but do not rely upon the reduction of 
flow to achieve CSO reduction requirements. SPU frequently performs the types of construction 
typically associated with infiltration reduction, such as cured-in-place pipe lining, to protect the 
structural integrity of the pipeline or remove obstructions such as roots. Infiltration reduction is 
usually a secondary benefit of rehabilitating the pipe. SPU considers reducing infiltration an 
ongoing effort to maintain a reduced level of combined sewer flows. Any such reduction in the 
combined sewer flows helps ensure the facility has adequate capacity. 

10.18.2 Residential RainWise Program  
SPU’s Residential RainWise Program could also reduce combined sewer flows within the basin. 
The program aims at reducing the amount of stormwater runoff from private properties into the 
storm drainage system and sewer collection system. Removing residential stormwater 
connections from the combined system reduces the volume and flow rate of wet-weather peak 
flows.  

10.18.3 Construct Additional Storage  
If the storage tunnel was determined to need additional capacity, supplemental storage could be 
added by constructing a connecting tunnel or tank storage in the project area, depending on the 
storage volume needed. Additional analysis will be required to determine the preferred option. 

10.19 Estimated Operations and Maintenance Staffing 
Needs  

The O&M strategic direction of the recommended option is as follows: 

 Design the system to “Keep It Simple” for O&M. 

 Design tunnel and pipes to be maintainable from ground surface whenever possible.  

 Provide for entry and maintenance.  

 Monitor the system during operations to indicate when proactive maintenance is required to 
ensure the system functions properly. 

SPU will perform regular maintenance to meet the design life of the facility and ensure proper 
operation, including required instrument calibration. Table 10-4 shows the types of O&M 
activities that could occur, the frequency of each activity, and staffing requirements to perform 
those activities. The list includes normal inspection and maintenance activities. Minor repairs, 
cleaning, adjustments, and needed replacement of minor components will be part of those 
activities. Major repair or replacement of structures, equipment, and systems are not included.  
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A future O&M Plan to be developed by both agencies per the JPA will supersede the 
assumptions shown. 

10.20 Design Parameters  

10.20.1 Site Selection  
Site selection was initiated as part of the SPU Final LTCP (SPU, 2015a). Sites for the tunnel 
portals and CSO diversion structures were identified as part of this process. This facility plan 
refined the locations to those described and shown herein. Conveyance alignments were 
generally identified as well as part of the SPU LTCP (SPU, 2015a) and refined as part of this 
facility plan. 

10.20.2 Site Design  
The finished site design for sites inside and outside of the right-of-way must provide adequate 
access, working space, and parking for maintenance of the system. Minimizing impact to 
existing on-site and adjacent land uses is an important project site design parameter.  

10.20.3 Construction/Earthwork  
Shoring for earthwork will be of a type appropriate for the available space on the site or in the 
right-of-way and other site conditions. Shoring for earthwork must adequately support the sides 
of the excavation and protect adjacent areas and structures.  

10.20.4 Structural/Geotechnical  
Additional geotechnical borings were completed between February and October 2015 along the 
tunnel alignment and at key facility locations and are currently being analyzed.  

The tunnel will be constructed in a mixture of very dense or hard glacially overconsolidated 
glacial till (gravel, sand, and silt), outwash (sand and gravel), and interglacial fluvial (sand and 
gravel) and lacustrine deposits (silt and clay). Groundwater pressures along the tunnel invert will 
be between 3.5 to 5 bars. The access shafts will be constructed through similar soils, but will 
also encounter looser and softer soils near the ground surface. The potential for liquefaction and 
lateral spreading exists at three of the shaft locations. Additional analysis will be required during 
the final design to better define the risk and need for mitigation. 

Pressurized-face tunneling methods, along with gasketed segmental liners, will be required to 
resist groundwater and soil pressures. The shaft excavations will likely require relatively tight 
shoring with dewatering, excavation in the wet, and tremie slabs, or ground improvement, to 
provide a stable excavation base. 

10.20.5 Stormwater  
Stormwater design will follow the City’s Stormwater Code for water quality treatment of runoff. 
The design flow rate is the rate at or below which 91 percent of the total runoff volume for the 



10. Recommended Option 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft   Page – 10‐32 

simulation period is treated (Seattle Municipal Code 22.805.090.B1). The stormwater design 
also will incorporate GSI elements to the extent feasible, including the use of amended soils, 
permeable surfacing, or bioretention planters, or some combination of these elements. This 
option also will implement GSI BMPs to the maximum extent feasible (Seattle Municipal Code 
22.805.020.F), which may include runoff reduction methods of permeable pavement and 
amended soils. These improvements will infiltrate direct precipitation, remove pollutants, reduce 
runoff, and reduce the size of future drainage facilities. Additional site-specific soils analysis is 
required as part of evaluating and selecting GSI strategies. 

The option will incorporate the following design approaches. A detailed assessment of the 
drainage systems in the project basins will be completed as part of the final design.  

10.20.5.1 West Portal Site 

Runoff from the West Portal site generally flows south towards Salmon Bay. The existing site 
stormwater system will be demolished during construction. The portion of the site that will 
accommodate the TEPS facility will be paved or graded to direct runoff to on-site water quality 
treatment facilities including filter planter boxes, bioswales or other treatment technologies. 
Other GSI strategies for the parcel could consist of a porous sidewalk/driveway surfaces around 
the facility. These surfaces will infiltrate direct precipitation, reduce runoff, and reduce the size of 
future drainage facilities.  

10.20.5.2 11th Avenue Drop Shaft Site 

Runoff from the 11th Avenue Drop Shaft site will remain in the existing right-of-way by using 
grading and curb and gutter to direct flows to existing drainage structures. GSI strategies for the 
site could consist of a porous sidewalks in the disturbed area or adding treatment systems (for 
example, Filterra units or comparable technologies) to treat runoff.  

10.20.5.3 North 3rd Avenue/174 Drop Shaft Site 

Runoff from the North 3rd Avenue/174 Drop Shaft site will remain in the existing right-of-way by 
using grading and curb and gutter to direct flows to existing drainage structures. GSI strategies 
for the site could consist of a porous sidewalks in the disturbed area or adding treatment 
systems (for example, Filterra units or comparable technologies) to treat runoff.  

10.20.5.4 East Portal Site 

Runoff from the East Portal site generally flows south and eastward towards the north end of 
Lake Union. The existing site stormwater system will be demolished during construction. The 
site will be paved or graded to direct runoff to on-site water quality treatment facilities including 
filter planter boxes, bioswales or other treatment technologies. Other GSI strategies for the 
parcel could consist of a porous sidewalk/driveway surfaces around the facility. 
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10.20.6 Architecture and Landscaping  
At the West Portal site, above-grade buildings are proposed. Design elements such as exhaust 
stacks, intake and exhaust units, and other exposed above-grade features will be designed to 
be compatible with the existing site’s aesthetic characteristics. 

10.20.7 Operations and Maintenance and Facility Inspection Considerations  
An important design objective is for simple and reliable operation and low maintenance. This 
includes avoiding the need to enter the storage tunnel to perform regularly scheduled O&M 
activities by including a post-event solids removal system. The storage tunnel flushing system 
will have automated operation. Scheduled maintenance will require entry into the East Portal to 
inspect the flushing system control gate.  

The design will allow access for personnel and equipment to enter the storage tunnel and 
portals. For example, the design will incorporate removable concrete panels to allow large 
equipment to be placed inside and removed from the storage tunnel via the portals. Access 
hatches for scheduled O&M activities will have fall protection grating. SPU will develop 
additional O&M procedures for the tunnel, portals and flushing system as needed during final 
design. The TEPS wet well, storage tunnel, and drop shafts/portals are not planned for full 
occupancy and are, therefore, considered confined spaces. SPU will implement confined space 
entry procedures before entering these structures. The TEPS dry well and facility vaults at each 
drop shaft/portal site are planned for full occupancy and will include appropriate life safety 
systems (for example, ventilation, lighting, access provisions) to meet current code 
requirements. 

SPU’s O&M personnel will monitor the overall facility remotely during operation to verify that the 
mechanical, electrical, and instrumentation and controls systems are working properly. 

The TEPS facility O&M and inspection will follow SPU’s current practices for pump stations and 
CSO facilities. SPU is currently establishing O&M procedures for odor control systems recently 
constructed at other CSO storage facilities. SPU will develop additional O&M procedures as 
needed during final design and document these in the O&M plan per the JPA.  

10.21 Feasibility of Implementation  
Based on an evaluation of engineering, hydraulics, construction, O&M, and environmental 
aspects, implementation of the Ship Canal WQ Project Tunnel option appears to be feasible 
with no fatal flaws. King County will participate in the Ship Canal WQ Project contingent upon an 
approved Consent Decree modification and signed JPA. 
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10.22 Environmental Impacts  
SPU evaluated the Ship Canal WQ Project option as part of the Plan to Protect Seattle’s 

Waterways and the 2014 Plan EIS (SPU, 2015a). To address new and modified project 
elements, SPU prepared a project-specific SEIS (SPU, 2015c publication pending). The SEIS 
addresses new and modified information for the following environmental elements identified by 
SEPA: 

 Earth and Groundwater 

 Surface Water 

 Air Quality and Odors 

 Fisheries and Biological Resources 

 Land Use and Shoreline Use and Visual Quality 

 Recreation 

 Transportation 

 Noise and Vibration 

 Energy and Climate Change 

 Historic, Cultural, and Archaeological Resources 

These analyses consist of review of updated information, fieldwork, and modeling. 

Project impacts identified in this section will be minimized by implementing proper measures 
and BMPs that will be defined during final design. 

10.22.1 Earth and Groundwater 
Construction-related impacts to earth and groundwater would be associated with excavation, 
dewatering, trenching, tunneling, and the presence of contaminated soil and groundwater. 

10.22.1.1 Erosion and Dewatering 

Areas that are disturbed during construction will be subject to increased erosion, and erosion 
control measures will be required.  

Dewatering may be required in some locations to prevent groundwater from interfering with 
construction. However, the project will be designed to require minimal amounts of dewatering. 
Dewatering during excavation below the groundwater table could result in settlement of nearby 
structures, roadways, and utilities. However, the potential for impact is considered low if proper 
measures to minimize and avoid dewatering are used.  
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10.22.1.2 Contaminated Materials 

Potential for encountering contaminated soils during tunnel boring is low because the tunnel will 
be deep. If contaminated soil is encountered, then it will be managed in accordance with 
Ecology Model Toxics Control Act (MTCA) and other applicable requirements.		

The contamination associated with the West Portal at the Salmon Bay Hotel Group property is 
documented and would require cleanup under Department of Ecology MTCA requirements. 
Contaminants detected in soil removed from the East Portal or other construction areas would 
also be removed in accordance with applicable requirements. 	

Property acquisition and demolition needs will be determined during final project design, 
including any specific management requirements under the Asbestos Hazard Emergency 
Response Act. All contaminated materials will be handled in accordance with applicable 
requirements and disposed of at an appropriate facility. Removing contaminated materials 
during construction would benefit human health and worker safety and reduce the risk of future 
contamination of earth and groundwater. 

10.22.1.3 Vibration and Settlement 

Based on currently available data, building damage from vibration during tunnel excavation is 
not anticipated because of the depth of the tunnel. As is typical of tunnel projects, the Ship 
Canal WQ Project will require excavation that could result in minor ground settlement in 
localized areas. For this type of project, minor settlement at the surface is anticipated to be less 
than 0.1 to 0.2 inches over the tunnel alignment. Where needed, protective measures such as 
grouting will be used during tunnel boring to prevent or limit settlement. These measures have 
been successfully used on tunnel projects in the Seattle area. The use of these measures is 
expected to prevent damage to most buildings and utilities.  

Ground settlement could occur in areas where soils are excavated and dewatering occurs. 
Activities such as pile driving, sheet-pile installation, and other activities could cause vibration, 
which could also result in ground settlement. Excessive settlement could impact or apply loads 
to nearby roadways, rail lines, utilities, and structures. More detailed analysis will be conducted 
during project design to determine areas where soils could settle.  

If areas were prone to settlement, engineers will propose measures to minimize effects. Any 
settlement from constructing the portals, drop shafts, or conveyance elements is expected to be 
minor and would be repaired either during or after construction. 

10.22.1.4 Spoils Disposal 

Based on current plans, approximately 390,000 cubic yards of spoils would be generated from 
site demolition, excavation, foundation installation, and ground improvement activities. An 
estimated 260,000 cubic yards will be excavated during tunnel construction, and the remainder 
of spoils will come from the rest of the project. Spoils that are unsuitable for reuse by the Ship 



10. Recommended Option 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft   Page – 10‐36 

Canal WQ Project will need to be disposed at an appropriate facility. The disposal site will be 
determined during final project design, but clean soils will be hauled to a permitted approved 
facility for final disposal. 

Potential impacts resulting from disposal of spoils include erosion and sedimentation where 
excavated materials are stored onsite or if they are spilled during transport. These impacts will 
be evaluated and mitigated during final design. 

Transport of spoils by rail car, barge, and truck could result in dust deposited on roadways, rail 
corridors, or water. Covering of loads during hauling will reduce dust. Some of the excavated 
soil will originate from areas where known or suspected contamination has been identified. Soils 
will be tested during construction to determine if they are contaminated. If they are 
contaminated, they will be transported in accordance with applicable containment and transport 
methods to an approved disposal site. 

Operational impacts on earth and groundwater resources would be minor, and removing 
contaminated material would benefit soil and groundwater quality.  

10.22.2 Surface Water 
The overall construction effects on surface water resources could include increased turbidity, 
increased pollutants and sediments entering stormwater runoff, and increased risk of pollutant 
spills. BMPs will be implemented to reduce the potential for these effects, in accordance with 
City of Seattle requirements. Additionally a Stormwater Pollution Prevention Plan and a 
Construction Stormwater and Erosion Control Plan will be prepared to ensure that measures are 
in place to protect water quality, prevent erosion and sedimentation, and manage activities and 
potential pollutant sources.  

Project operation is anticipated to result in substantial water quality benefits in the Ship Canal 
because the number and volume of CSO discharges will be reduced. 

10.22.3 Odor and Air Quality  
The Ship Canal WQ Project would cause short-term, minimal to moderate localized effects on 
air quality during construction activities. Construction air quality impacts adjacent to construction 
sites would relate to dust from disturbed soils and odors and emissions from operating heavy-
duty diesel and gasoline-powered equipment, earth excavation and grading, handling and 
transport of excavated material, and truck trips. Use of heavy equipment and trucks would end 
once construction is complete, but would take place over several years in some locations. 
Sewer odors could also be temporarily emitted where existing sewer pipes or vaults are opened 
during construction. Construction BMPs would minimize impacts. 

The Ship Canal Tunnel will be designed to minimize the generation of odors by using state-of-
the-art odor control facilities at locations where odors could be released to the atmosphere. The 
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project includes a systemwide odor control system equipped with automated cleaning systems 
and odor control systems with carbon scrubbers, mist and grease filters, and fans. Additional 
odor control systems, which include carbon scrubbers and filters, will be installed at the drop 
shafts to allow air vented from the tunnel during filling to pass through the carbon media for 
treatment before discharge to the environment.  

10.22.4 Fisheries and Biological Resources 
For most of the project, any disturbance of terrestrial habitat would occur on paved or developed 
areas. Vegetated areas in this urban setting are disturbed but may provide some habitat to 
urban wildlife. Impacts to vegetated areas would be limited and would have minimal effect, 
given the adaptability of wildlife living in these areas.  

In-water work related to pier reconstruction, barge use, and potential outfall replacement could 
cause short-term, localized turbidity plumes; underwater noise and vibration; and increased 
underwater shading from moored work barges. Any temporary effects are not considered 
significant. The project area provides poor salmon habitat. While salmonids migrate through the 
area, the Ship Canal would unlikely be used extensively by salmonids for holding and foraging. 
In Salmon Bay, near the West Portal site, the shoreline is lined with docks, providing long-term 
and active boat moorage and very little riparian or upland vegetation. Adult salmonids migrate 
into the Ship Canal from Puget Sound through the Ballard Locks or the fish ladder at the locks. 
Adult salmonids tend to migrate fairly quickly through the Ship Canal, with an average passage 
time of 1 to 4 days, depending on species. Juvenile salmonids outmigrate through the locks and 
fish ladder, but can also travel via culverts used to divert fresh water into the locks, the smolt 
passage flumes, or the spillway gates.  

Chinook salmon smolts usually take 1 to 4 weeks to pass through the Ship Canal, whereas 
sockeye and Coho salmon take less than 1 week. Adult outmigrating salmon, in particular 
Chinook salmon, often hold just upstream from the locks in a cool water refuge near the 
saltwater drain before going through the locks.  

Nevertheless, all in-water work will be conducted during the work window approved by the 
Washington Department of Fish and Wildlife and BMPs will be implemented to minimize impacts 
to fish and other aquatic species (City of Seattle, 2013). Impacts to fish and fish habitat would 
be temporary and minimal because in-water work will occur when salmonid species are least 
likely to be present. SPU will work with affected Tribes to minimize impacts to Tribal fishing, and 
the timing of in-water work will be restricted to minimize impacts on tribal fishing. Tribal 
concerns regarding potential impacts to Tribal fishing would be addressed during the Corps of 
Engineers permitting process. 

Impacting aquatic habitats from construction site runoff or in the unlikely event of construction 
equipment spills is a risk. However, impacts would be minimal by implementing required BMPs, 
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as well as a Stormwater Pollution Prevention Plan and a Construction Stormwater and Erosion 
Control Plan. 

After completion, the Ship Canal WQ Project will have a long-term beneficial effect on fish and 
other aquatic species due to less discharge of combined sewage. Stormwater runoff that enters 
the combined sewer system will be treated before discharge to Elliott Bay rather than 
discharged to the Ship Canal, and the tunnel will reduce CSOs from existing Ship Canal outfalls 
to no more than one per year on a 20-year moving average, thus improving water quality in the 
Ship Canal. Replacing the existing creosote-treated timber piles supporting the pier at 24th 
Avenue NW will reduce a contaminant source in the Ship Canal. The reconstructed pier will also 
have fewer piles than existing, and will likely include grated decking for increased light 
penetration to minimize impacts to fish and aquatic habitat.  

10.22.5 Land and Shoreline Use and Visual Quality 
Potential construction-related impacts on land and shoreline use and visual quality are 
associated with acquisition of property and easements, incompatibility of surrounding land uses, 
changes to views, and light and glare.  

10.22.5.1 Acquisition of Property and Easements 

Temporary and permanent easements from some private landowners will be needed to 
construct the project. This will include a “tunnel envelope” that provides a horizontal and vertical 
offset to protect the tunnel from future surface and subsurface development. This envelope will 
generally extend 20 feet from the top, bottom, and sides of the tunnel. Permanent easements 
for the tunnel envelope will be negotiated with private property owners where the envelope 
extends outside the public right-of-way. This routing was developed to reduce impacts to private 
property in the unlikely event a tunnel machine intervention should be required during 
construction.  

Temporary construction easements may be needed from adjacent property owners for the West 
Portal. Depending on the final design of the 24th Avenue NW pier, several potential temporary 
property-related impacts could occur, including extending the reconstructed pier, displacing 
existing recreational and live-aboard boat moorage at the adjacent pier to the east, displacing 
the commercial pier use to the west, and using extra-long or double barges, protruding further 
into the Ship Canal waterway and potentially affecting waterway use.  

A limited number of temporary construction easements will likely be required for construction 
activities or staging areas associated with constructing the drop shafts and conveyance located 
outside of public rights-of-way.  

Some relocations will be required; the City will follow applicable requirements for property 
acquisition, compensation and relocation. 
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10.22.5.2 Incompatibility of Adjacent Land Uses 

Use of the 24th Avenue NW pier for barging operations near the West Portal will cause conflicts 
with adjacent mooring piers, requiring temporary displacement or relocation of moorage. The 
use of tugs and barges will increase the use of the Ship Canal waterway but this increase in 
vessel traffic will not be significant. 

Use of both rail and barges to haul materials and tunnel spoils is under consideration. Both of 
these options could have potential impacts and could be incompatible with recreational uses 
during the construction period.  

10.22.5.3 Changes to Visual Character 

Construction will temporarily affect visual character through short-term changes to views 
resulting from construction equipment and activities. Given the industrial character in the vicinity 
of the West Portal and pier, the temporary presence of the conveyor structure and use of large 
barges would not be a significant visual impact.  

10.22.5.4 Light and Glare 

Nighttime construction could be necessary for project components, resulting in light and glare 
impacts. Temporary lighting impacts during nighttime construction would be reduced by 
shielding light sources to block direct views from residential areas, and by aiming and shielding 
light sources to reduce spillover lighting from such areas as necessary. 

After construction, permanent underground easements will have no material impact on the 
normal use and enjoyment of the affected properties. The former Yankee Diner building will 
remain in place to be sold or repurposed. The 24th Avenue NW pier will be reopened for public 
access. A portion of the East Portal site is anticipated to remain in City ownership following 
project completion. Permanent easements for the two intermediate drop shafts will not interfere 
with existing site uses or access. No significant impacts to land and shoreline uses are expected 
at West Ewing Mini Park after construction. The presence of drop shaft facilities will result in a 
dedicated use of the subsurface area and will restrict certain future uses in the surface area 
above the facilities. The area is currently used for parking, and redeveloping it to a different use 
is not planned. 

The project’s consistency with Seattle’s Comprehensive Plan is the same as stated in the 2014 
Plan EIS (SPU, 2104b). The regulatory environment, specifically City of Seattle Land Use Code 
and SMP described in Section 4.8 of the 2014 Plan EIS, has not substantially changed. 
However, Ecology approved Seattle’s SMP Update on June 1, 2015, and put it in effect on June 
15, 2015. No substantive changes to standards applicable to utility services and utility lines in 
the approved SMP Update have been made compared with the version of the SMP Update that 
was reviewed at the time the 2014 Plan EIS was issued. 
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10.22.6 Recreation 
Construction-related impacts can occur when construction is within or adjacent to a park or in a 
right-of-way.  

10.22.6.1 West Portal 

The existing pier at the 24th Avenue NW street end will be closed to recreational use for 
approximately 3 years. Because other nearby public docks will remain open, and recreationists 
will be able to utilize alternate nearby facilities, this impact would not be significant. The 
proposed Threading the Needle Park project could not begin until the Ship Canal WQ Project is 
complete and the pier is no longer being used to convey tunnel spoils. However, no funding or 
schedule for implementing the Threading the Needle Park project is currently available. 
Therefore, constructing the Ship Canal WQ Project likely will not delay the park project. 

Recreational users of the Ship Canal include paddle boarders, kayakers, and recreational boat 
users. They will likely notice construction noise and activity associated with pier construction 
and barging operations, but noise and activity levels would be consistent with the types of noise 
and activity that currently occur along the industrial shoreline.  

10.22.6.2 Drop Shafts and Conveyance 

Construction will potentially require temporary closure and rerouting of portions of the Burke-
Gilman Trail during the 12- to 15-month construction period. Construction activities will need to 
be coordinated with the Burke-Gilman Trail Missing Link project construction. 

Some construction activities will likely occur within Fremont Canal Park. The actual location of 
the drop shaft will be determined during final design. If located in the park, construction areas 
within the park will be fenced, and most of the park will remain available for recreational use.  

Construction will likely occur in a portion of the paved parking lot of West Ewing Mini Park. 
During the approximate 6 to 9 month construction period, recreationists using West Ewing Mini 
Park will still have access to the park, but the construction area will be fenced. Park users will 
still be able to access the overlook, lawn areas, picnic tables, and benches during construction. 
However, park users will be aware of construction noise, dust, the high visibility of construction 
activities and fencing, and increased traffic on adjacent roads from construction truck trips.  

Construction will likely occur adjacent to the Ship Canal Trail and recreation areas along the 
Ship Canal associated with the trail (including lawn areas and benches). During the approximate 
6 to 9 month construction period, recreationists will still be able to access the trail. However, trail 
and park users will be aware of construction noise, dust, the high visibility of construction 
activities and fencing, and increased traffic on adjacent roads from construction truck trips.  

Construction activities will likely also be located in the vicinity of athletic facilities at Seattle 
Pacific University. The Royal Brougham Pavilion will be within 150 feet of construction, and 
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Wallace Athletic Field will be within 300 feet of construction. Construction activities will be visible 
and potentially audible from Wallace Athletic Field. 

10.22.6.3 Construction in a Right-of-Way 

Construction in road rights-of-way would temporarily interfere with informal recreation 
opportunities such as bicycle and pedestrian use. For the Ship Canal Project, drop shaft 
construction and associated conveyance activities could disrupt bicycle and pedestrian use on 
streets over the approximate 12- to 24-month construction period in each neighborhood. Due to 
the availability of alternate routes, this disruption would not be considered significant. 

10.22.6.4 Hauling of Tunnel Spoils 

Approximately 260,000 cubic yards of tunnel spoils (and approximately 67,000 cubic yards of 
soil excavated for shaft construction) will need to be hauled away from the West Portal site. 
Tunnel spoils will be hauled through a combination of three methods: barge, train, or truck. Most 
tunnel spoils likely will be hauled by barge or rail car. Depending on how the pier and barges are 
configured, the barges could encroach on navigation in the Ship Canal, impacting recreational 
canal use. Additionally, barges could preclude moorage at adjacent privately owned piers. Train 
traffic could cause periodic short access delays to the Burke-Gilman Trail and 11th Avenue NW, 
14th Avenue NW, and 28th Avenue NW, as well as to the Ballard Locks. Bicyclists despite a 
high number of existing truck trips on the road and entering and exiting driveways already 
frequently use Shilshole Avenue NW. Therefore, bicycle use of Shilshole Avenue NW will likely 
not be disrupted by truck trips for this project. However, added truck trips could increase 
potential safety conflicts along Shilshole Avenue NW. 

After construction, the project will reduce pollutant loading to the Ship Canal, with potential long-
term benefits to water-based recreation. Operational impacts will be limited to those areas 
where permanent facilities associated with the Ship Canal WQ Project are located in or adjacent 
to parks at the West Portal location, the South 3rd Avenue drop shaft, and the North 3rd Avenue 
Drop Shaft. The 24th Avenue NW pier will be reopened for public access. The new concrete 
pier will have a modern design for pedestrian use and boat tie-off. 

10.22.7 Transportation  
Most transportation impacts would be construction-related, including disruption to vehicular and 
non-motorized traffic at roadways, sidewalks and trails where construction occurs, displacement 
of parking, and potential increases in vehicular traffic generated by construction activities. 
Transportation impacts during construction would include temporary roadway lane and sidewalk 
narrowings or closures adjacent construction activities. Some closures could require temporary 
detours of vehicular, transit, or non-motorized traffic.  
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If Ballard conveyance were constructed via NW 54th Street, transportation impacts would be 
considered significant and unavoidable unless measures could be implemented to maintain 
adequate access to adjacent businesses during construction. 

Construction-generated truck trips likely will not significantly affect roadway operations, but likely 
will be noticeable. Use of barge or rail to support construction activities where feasible would 
reduce truck trips.  

Increases in train traffic during construction may require measures to minimize the potential 
conflict with other vehicular or non-motorized traffic. 

Measures to reduce or eliminate potential construction impacts include general measures to 
avoid or reduce vehicle queues and delay near construction activity, maintaining vehicular and 
non-motorized access along roadways disrupted by construction, as well as to adjacent 
businesses and residences, coordinating with agencies with jurisdiction over the transportation 
facilities, and coordinating with affected community members. 

When constructed, the Ship Canal WQ Project facilities will be located mostly underground and 
physically separated from transportation infrastructure and services. A small number of 
operational trips will be generated to support O&M.  

10.22.8 Noise and Vibration 
Noise generated by construction equipment and activities could residential areas and sensitive 
receptors. Operational noise impacts would be generated by pump stations, odor control 
facilities, maintenance, and other noise-generating equipment associated with permanent 
facilities. 

Multiple projects, public and private, will be under construction concurrent with the Ship Canal 
WQ Project. Potential impacts from construction noise will depend upon the type of construction 
activity on a given day, the equipment used, the distance between construction activities and 
the nearest sensitive land use, and the existing ambient sound levels near the receptor. 

Residential areas near Ballard Conveyance and Wallingford Conveyance have the greatest 
potential for experiencing intermittent noise impacts. 

Vibration impacts such as minor cosmetic damage to structures or annoyance of occupants may 
occur during concrete demolition and shaft construction.  

Once construction has been completed, a pump station will operate at the West Portal and 
passive odor control systems will operate at the drop shaft locations and the East Portal. Diesel-
powered generators at each of the portal and drop shaft locations will be tested for 1 hour each 
month. 
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Completed facilities operations must comply with Seattle Municipal Code sound level limits at 
adjacent property lines. Seattle Municipal Code 25.08.530 exempts sounds generated by 
emergency equipment and applies to diesel-powered generator testing as long as reasonable 
noise mitigation is used. 

After project completion, vibration impacts are not anticipated. Equipment installed at the pump 
station, drop shafts, and portal locations are not anticipated to generate vibration levels high 
enough to cause impacts at nearby receptors. 

Constructing the Ship Canal WQ Project may require nighttime construction activities at the 
West Portal; therefore, a nighttime noise variance may be required from Seattle Department of 
Planning and Development. Because of the project magnitude, a Major Public Project 
Construction Noise Variance will most likely be required. In coordination with Seattle 
Department of Planning and Development, measures to reduce the impact of noise will be 
developed and specified in the noise variance. To reduce construction noise at nearby 
receptors, measures could be incorporated into construction plans, specifications, and variance 
requirements. Final measures will be determined as part of permitting during final design. 
Additional measures could reduce operational noise impacts and may be required to meet 
Seattle Municipal Code sound level limits and worker safety requirements after the project has 
been completed. Daytime construction activities are not expected to exceed daytime sound 
level limits at any project sites. 

To reduce vibration impacts produced during construction and operation activities, additional 
measures could be implemented and will be determined as part of permitting conditions 
established during final design. 

10.22.9 Energy and Climate Change 
Constructing the Ship Canal WQ Project will produce greenhouse gases, which contribute to 
climate change. Greenhouse gas production would primarily be associated with emissions from 
construction equipment and commuter vehicles, as well as embodied energy. “Embodied 
energy” is the energy necessary for the entire product lifecycle beginning with raw material 
extraction and ending with deconstruction or decomposition.  

During the 6- to 7-year construction period, diesel-fueled construction equipment will require an 
estimated 812,608 gallons of diesel fuel. Construction worker personal vehicles will consume an 
estimated 640,000 gallons of gasoline. The total greenhouse gas emissions from consumption 
of fuels during project construction will be approximately 9,786 metric tons of carbon dioxide 
equivalent (CO2e). The embodied energy required for the project will add approximately 
18,841 metric tons of CO2e. Together, the total greenhouse gas emissions during construction 
will be an estimated approximately 35,692 metric tons of CO2e. This impact is considered to be 
minor considering the total CO2e emissions in Seattle in 2012 were 3,728,000 metric tons of 
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CO2e (City of Seattle, 2014). Therefore, constructing the Ship Canal WQ Project will contribute 
less than 1 percent of Seattle’s annual total greenhouse gas emissions.  

An estimated 35,873,760 kilowatt hours of electricity will be required to operate the tunnel 
boring machine, tunnel lighting and fans, yard lighting, and other construction equipment. This 
electricity use will be spread across the 2-year construction period of the tunnel, and the daily 
electric use will be a small percentage of the overall energy consumption in the region. 
Therefore, the impact would not be significant. Greenhouse gas emissions will be produced by 
SPU O&M staff vehicles. The associated annual greenhouse gas emissions are an estimated 
32 metric tons, which are considered minor. 

Operating the Ship Canal WQ Project will also use electric power to run pumps and ventilation 
equipment. Operating the equipment could be energy intensive, but the equipment will operate 
infrequently, only during and after storm events. The anticipated annual electricity consumed will 
be approximately 2 million kilowatt hours, an amount not considered significant when compared 
to energy use in the City of Seattle as a whole.  

DNRP’s West Point Treatment Plant will receive additional sewage flows that previously were 
discharged to receiving waterbodies. The effort to convey and treat these additional flows is 
expected to increase energy consumption at pump stations and the treatment plant by less than 
1 percent. 

The project energy requirements represent a small portion of the overall regional demand. 

10.22.10 Cultural Resources  
The project study area is located in the Ballard, Fremont, Wallingford, and Queen Anne 
neighborhoods of Seattle and includes approximately 85 historic-age properties. Only two of 
these are considered eligible for listing in the NRHP. Additionally, three historical districts are 
adjacent to, or overlapping, portions of the study area. The identified historical properties eligible 
for listing are not located within these districts. 

Project plans will directly impact two unevaluated historic properties. The potentially eligible 
properties are located adjacent to the West Portal and Ballard conveyance: the Ballard Terminal 
Railroad alignment and the Stimson Lumber Company Office Building. Improvements to the 
Ballard Terminal Railroad to allow for transportation of project spoils are not expected to cause 
a significant probable impact. Typically, an NRHP-eligible railroad is not considered diminished 
if expanded. Construction in the right-of-way in front of the Stimson Lumber Company Office will 
likely involve increased dust or vibration, but this is not anticipated to be a significant impact. 
Assessment is recommended for both direct and indirect impacts to historic-aged properties.  

In order to comply with Seattle Municipal Code 25.05.675.H, the City-owned public 24th Avenue 
NW pier, which was built in 1935 and will be directly affected by the Ship Canal WQ Project, will 
need to be documented before it can be reconstructed.  
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Two study areas were considered: an aboveground cultural resources study area and a study 
area for archeological resources. The study area for aboveground cultural resources includes 
the locations of the TEPS at the West Portal, above-grade diesel-powered generator housing at 
the East Portal, and associated open-cut excavations at each end of the Storage Tunnel. The 
study area for archaeological cultural resources is the footprint of the tunnel portals, 
conveyance, and other near-surface impacts plus each adjacent parcel. The study area also 
includes the conceptual locations of the drop shafts. The storage tunnel alignment is not 
included in the archaeological or aboveground study areas, because the proposed tunnel depth 
is within Pleistocene soils and, therefore, predates human occupation of the Puget Sound 
region. 

No archaeological sites are recorded within the study area; therefore, no construction impacts 
on archaeological resources are anticipated. Although no subsurface survey has been 
conducted in the study area, several DNRP wastewater facilities, including the Ballard Siphon, 
have been archaeologically monitored. No cultural resources were identified during monitoring 
activities (Lockwood and Hoyt, 2012). WISAARD includes a statewide predictive model for 
precontact archaeology; the archaeological study area is considered “high risk” and “very high 
risk” for buried cultural resources. Buried cultural resources could include precontact sites, such 
as Native American encampments, resource procurement sites, food processing sites, or 
historic buried resources, including foundations and historic abandoned infrastructure, privies, 
and dumps. These might be present as deep as 25 feet below the present-day ground surface. 
A review of geological maps suggests that the tunnel itself would not intersect cultural deposits 
because it will be constructed within pre-Holocene soils.  

If archaeological resources were identified during construction, potential impacts to 
archaeological resources would be permanent because the resources are assumed to be 
displaced from their context during construction. Near-surface ground disturbance that affects 
Holocene-aged sediments and historical fill deposits has the potential to affect archaeological 
resources.  

No archaeological sites have been recorded within the study area; however, no surveys have 
been conducted. Archaeological monitoring is recommended for excavation in intact Holocene 
strata.  

Operational impacts to historic resources might include permanent visual impacts or operational 
odor, noise, or vibration. Based on preliminary design information, no significant probable 
operational impacts are expected to aboveground historic resources. No operational impacts to 
archaeological resources are expected. 
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Figure 10-1. Recommended Option Overview West 
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Figure 10-2. Recommended Option Overview East 
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FINANCIAL ANALYSIS  
This chapter includes financial information related to the recommended option for the Ship 
Canal WQ Project. The various components of project costs are described, including 
construction, non-construction, O&M, and total costs. This chapter also describes how capital 
projects are financed by SPU and King County and describes SPU’s managerial capability. 

11.1 Cost Estimates  
This section describes the methodology and results for various components of project costs, 
including construction costs, total project costs, and O&M costs. 

11.1.1 Background  
Project cost estimates were prepared and developed in accordance with SPU’s Cost Estimating 

Guide (SPU, 2012e) and using the classification system defined in the AACEI cost-estimating 
system to define the level of accuracy. The primary defining characteristic for each class of 
estimate is the status of various design components. The cost estimate presented in this Facility 
Plan is considered a Study, Feasibility, or Class 4 estimate as defined by the AACEI.  

Typical accuracy ranges for Class 4 estimates are -15 percent to -30 percent on the low side, 
and +20 percent to +50 percent on the high side, depending on the technological complexity of 
the project, appropriate reference information, and the inclusion of an appropriate contingency 
determination. Portions of the project have been advanced to a more detailed level of design to 
aid in developing this Facility Plan. However, the Class 4 estimate better represents the 
intention of the estimate at the facility planning stage. Accuracy ranges could exceed those 
shown in unusual circumstances. The accuracy range for this estimate has been determined to 
be -20 percent to +30 percent and is based on material, equipment, and labor pricing as of 
August 2014.  

As discussed in Chapter 9, this Facility Plan evaluated a range for tunnel sizes from a nominal 
14-foot ID up to 18-foot ID. Cost estimates were only developed for a nominal 14-foot ID tunnel, 
and is considered the baseline for project costs. The actual final tunnel diameter will be 
determined during detailed design phases, and any revisions from the established baseline will 
be managed through the agreed-upon change management process identified in the JPA. 

11.1.2 Total Project Cost Estimate 
The total project cost estimate for the project consists of the total construction contract amount, 
plus soft costs and inflation. Soft costs comprise SPU and consultant labor for engineering, 
design, and construction management; property acquisition; and other costs. Soft costs were 
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determined by using 40 percent of construction contract amount per guidance from SPU, 
consistent with the percentage applied in earlier project phases.  

Property acquisition costs, including full property purchases and temporary and permanent 
easements, are included in the project cost. All purchased property likely will not be required 
after the facility has been constructed. Excess property will be repurposed, and a property 
surplus credit of $11 million is included in the Facility Plan cost estimate. 

Contingency reserves were applied to the base costs (construction plus soft costs and property 
acquisition) based on the SPU Cost Estimating Guide and the project’s complexity. A 
contingency reserve of 15 percent and management reserve of 10 percent was applied to 
determine the total project cost estimate. Total project costs also include commissioning and 
stabilization costs at the agreed-upon amount of $9.4 million between SPU and DNRP (pending 
JPA approval).  

To ensure cost estimates reflect the estimated project cost at the time it is constructed, total 
costs were inflated to the predicted year of expenditure based on the schedule provided in 
Appendix A. The inflated sum of the total construction contract amount, soft costs, property 
acquisition, reserves, and commissioning and stabilization costs equals the total cost projection. 
Total cost projection for the Ship Canal WQ Project using a baseline 14-foot ID tunnel is 
presented in Table 11-1. Total project capital costs for the Ship Canal WQ Project are estimated 
at $423.4 million. As noted in Section 11.1.1, the estimate is AACEI Class 4, which has a level 
of accuracy of -20 percent, +30 percent ($338.7 to $550.4 million cost range). 

Table 11-1. Estimated Total Cost Projection for the Ship Canal Water 
Quality Project: 14-Foot-Diameter Tunnel Basis 

Component Cost a 
Construction Bid Amount $191,300,000 
Sales Tax (9.5 percent) $18,200,000 
Total Construction Cost Amount $209,500,000 
Soft Costs, Property, and Initiatives $105,000,000 
Management Reserve and Contingency $62,500,000 
Total Non-Construction Costs $167,500,000 
Revenue (property surplus) $(11,000,000) 

Total Project Costs $366,000,000 
Stabilization and Commissioning $9,400,000 
Inflation a $48,000,000 

Total Project Costs with Inflation $423,400,000 
a Inflation is 2 percent inflation per year based on year of expenditure. 

 

The Facility Plan total cost projection excludes some items, listed below, that are currently 
under evaluation in ongoing design development: the cost impact of these items will be 
addressed in subsequent design phases: 
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 Increased tunnel depth to avoid conflict with DNRP’s Ballard Siphon 

 Dewatering pump station at the Ballard Siphon Afterbay included as an option to manage 
settleable solids in the Ballard Siphon 

 Construction and permanent easements for installing and maintaining ancillary facilities (for 
example odor control, control valves, emergency generator) adjacent to the tunnel alignment 

 Property acquisition escalation due to market conditions 

 Recirculation pumps to remove grit at pump station and transfer to the Ballard Siphon Dry 
Weather Barrel  

 Upstream sand catcher grit removal located at outfall diversion structures  

 SCADA and instrumentation and control scope refinement 

 Elimination of offline drop structures along tunnel alignment  

11.1.3 Operations and Maintenance Cost Estimates  
The estimate for O&M and replacement costs is based on historical cost information and 
estimated O&M costs for the tunnel and TEPS from SPU’s O&M staff. Table 11-2 shows the 
annual O&M costs estimated for the project. O&M and replacement costs were only determined 
for the 14-foot ID tunnel. 

Table 11-2. Annual Operation and Maintenance Costs, 14-Foot Diameter Tunnel Basis 

Component 
Average Annual 

O&M Cost Source 

TEPS and Tunnel 
Storage Annual 

O&M 

$733,500 SPU estimate based on current O&M practices; includes 
TEPS operation, odor control, generators, solids and grit 
handling 

Conveyance System 
Annual O&M 

$120,600 SPU estimate based on current O&M practices; includes 
diversion structure sewer cleaning and upstream grit removal 

Flow Monitoring 
Annual O&M 

$206,600 SPU estimate based on current O&M practices; includes 
varying number of meters used (9 during pre-construction, 27 
during stabilization and 20 during post-construction). Cost 
presented in average annual over 100 year facility service life 

Diversion Structures 
Annual O&M 

$15,000 SPU estimate based on current O&M practices 

Total Annual O&M $1,075,700  

 

Present value O&M and replacement costs for a 100-year facility service life and a 5-, 10-, 25-, 
and 50-year equipment and structure service life were estimated. Five-year replacements 
include flow monitoring equipment and mechanical equipment replacement and repair, such as 
pump motor sensors and impellers. Ten-year replacements include major electrical equipment 
replacement and repair. Twenty-five-year replacements include major mechanical equipment 
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replacement and repair. Fifty-year replacements include structural replacement and repair, such 
as rehabilitating concrete corrosion in structures. A discount rate of 3 percent was used. The 
replacement costs include hard and soft costs. Table 11-3 summarizes the present-value O&M 
and replacement costs for the recommended option. 

Table 11-3. Present Value Operation and Maintenance and Replacement Costs for the Ship Canal 
Water Quality Project, 14-Foot-Diameter Tunnel Basis  

Component Cost Comments 
O&M Costs 

Total Annual O&M $1,075,700 Reference Table 11-2 
100 Years Annual O&M $107,570,000  

Replacement Costs 
TEPS/Tunnel 5-Year Repair 

and Replacements 
$1,810,500 Replacement and repairs at 5-year intervals; 

includes 100% of minor mechanical, electrical, 
instrumentation, and control costs 

TEPS/Tunnel 10-Year Repair 
and Replacements 

$14,000,000 Replacement and repairs at 10-year intervals; 
includes 100% of major electrical, instrumentation, 
and control costs 

TEPS/Tunnel 25-Year Repair 
and Replacements 

$10,500,000 Replacement and repairs at 25-year intervals. 
Includes 100% of major mechanical costs. 

TEPS/Tunnel 50-Year Repair 
and Replacements 

$11,000,000 Replacement and repairs at 50-year intervals. 
Includes 100% of structural concrete corrosion rehab 
costs 

Conveyance System 10-Year 
Repair and Replacements 

$320,000 Replacement and repairs at 10-year intervals; 
includes 100% of major electrical, instrumentation, 
and control costs 

Conveyance System 25-Year 
Repair and Replacements 

$1,050,000 Replacement and repairs at 25-year intervals; 
includes 100% of major mechanical costs 

Conveyance System 50-Year 
Repair and Replacements 

$5,575,000 Replacement and repairs at 50-year intervals; 
includes 100% of structural concrete corrosion 
rehabilitation costs 

Flow Monitoring 5-Year 
Repair and Replacements 

$6,725,000 Replacement and repairs at 5-year intervals; 
includes 100% of flow meters replaced. Includes 
varying number of meters used (9 during pre-
construction, and 20 during post-construction). 
Replacement cost per meter estimated at $18,800. 

Total 100-Year O&M and 
Replacement 

$137,830,500  

Present Value 100-Year O&M 
and Replacement 

$36,100,000 Uses a 3% discount rate 
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11.2 User Charges 
The Ship Canal WQ Project is planned as a joint project between City of Seattle and King 
County pending a signed binding JPA between the two agencies (SPU and DNRP) and the 
regulatory approval of the modified King County Consent Decree. Costs for the joint project will 
shared per the final JPA, and thus, discussion of user charges, wastewater rates, and capital 
financing planning is relevant to both agencies. 

For SPU, capital projects are financed with a combination of bond proceeds, grants and 
reimbursements, and current revenues (wastewater and drainage rates). The wastewater rate 
consists of a system component, set to recover SPU expenses, and a treatment and 
conveyance component, set to recover payments to DNRP and Southwest Suburban Sewer 
District, whose facilities treat the wastewater conveyed by SPU’s system. For wastewater, SPU 
collects charges based on metered water usage via the SPU combined utility bill. For drainage, 
SPU charges fees to property owners based on property characteristics that contribute to 
stormwater runoff. All rate increases are formally approved by the Seattle City Council. 
Drainage and wastewater rates were last increased on January 1, 2016.  

Based on Facility Plan cost estimates for the Ship Canal WQ Project, the projected cash flow for 
capital costs from 2014 through 2026 is approximately $423.4 million. Based on the latest cost 
projections, the Ship Canal WQ Project represents approximately 38 percent of SPU’s Drainage 
and Wastewater Capital Improvement Program (CIP) spending between 2014 and 2021. 

The two main revenue sources for DNRP consist of revenues from the monthly sewer rate and 
those of the capacity charge. Combined, they account for approximately 95 percent of the 
operating revenues of the utility; the monthly sewer rate accounts for approximately 82 percent 
of the total operating revenue and the capacity charge approximately 13 percent. On June 15, 
2015, the King County Council confirmed a monthly sewer rate of $42.30 and adopted a 
capacity charge of $58.70, both of which commence on January 1, 2016. 

11.2.1 Combined System Cost Allocation 
The source of stormwater runoff conveyed in combined sewer pipes varies geographically. In 
“combined areas” of Seattle, road inlets and roof drains direct stormwater to the combined 
sewer system. In areas with partially separated sewers, SPU disconnected road inlets from 
combined sewer pipes when it constructed separate storm drains to convey road runoff to 
reduce CSOs. In these areas, roof drains still connect into the combined sewer. Stormwater 
runoff conveyed in combined sewer pipes contributes to the SPU’s and DNRP’s CSO control 
and treatment costs. 

Before 2008, the costs of the combined sewer system were recovered solely from wastewater 
rates. Combined system expenses included constructing and maintaining the combined system 
infrastructure (CSO structures, pump stations, and combined sewer pipes) and a portion of the 
costs in the DNRP sewage treatment rate to manage CSOs. Beginning in 2008, a percentage of 
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the costs associated with the combined sewer system are recovered through drainage rates to 
recognize that a portion of these costs is associated with stormwater. 

11.2.2 Wastewater Rates 
For SPU’s single-family residential customers, the billing methodology is structured so that 
customers are assessed sewer charges only for the water that enters the wastewater system 
and not for irrigation, car washing, and other outdoor water uses that do not enter the 
wastewater system. During the winter (November to April), sewer charges are applied to actual 
water usage. During the summer (May to October), sewer charges are applied to the lesser of 
average winter usage or actual water usage. Multifamily and commercial customers are charged 
based on actual water consumption throughout the year unless they install submeters to 
measure actual use of the wastewater system. 

Each year, DNRP adopts a monthly charge for sewage disposal by June 30. DNRP sets the 
sewer rate at a level that provides the DNRP with money sufficient, together with other sources 
of revenue, to pay all costs of the sewer system, including debt service on all obligations and to 
satisfy DNRP’s debt service coverage policies. The monthly sewer rate is applied to each 
single-family residence (“residential customers”) and to a residential customer equivalent value 
of each 750 cubic feet of water consumption by all other customers such as multifamily, 
commercial, and industrial properties. Each agency served by DNRP’s wastewater services is 
billed monthly an amount based upon the adopted sewer rate and the number of residential 
customers and residential customer equivalents reported by the agency.  

The next largest single source of operating revenue is the capacity charge, which has been 
levied since 1990 on customers who establish new connections to the sewer system. By DNRP 
policy, combined sewer overflow projects are not financed with capacity charge revenues. 
DNRP allows the capacity charge to be prepaid on a discounted basis at the customer’s option. 
To provide a more stable, long-term revenue stream, DNRP established provisions that allow 
the annual updating of the discount rate based on the 15-year mortgage and 10- and 20-year 
investment rates, with the discount rate being updated in December of each year. The resulting 
discount rate is 3.0 percent during 2015.  

City ordinance allows SPU to pass DNRP’s wastewater treatment charge rate increases onto 
customers, with Seattle City Council approval. DNRP, which treats virtually all of the Seattle’s 
wastewater, increased wholesale rates in 2011, 2013, and 2015. Table 11-4 shows SPU’s 
historical and current wastewater rates. 



11. Financial Analysis 

Seattle Public Utilities    JANUARY 2016 
Ship Canal Water Quality Project Draft Facility Plan – Ecology/EPA Review Draft   Page – 11‐7 

Table 11-4. SPU Monthly Wastewater Rates 

 2012 2013 2014 2015 2016 2017 a 2018 a 

Cost per 100 cubic feet b $10.68 $11.65 $11.75 $11.84 $12.27 $12.28 $12.43 
a Bill impacts do not include rate changes to the DNRP treatment rate. DNRP is expected to approve rate 

increases of 6.5% for 2017 and 1.8% for 2018 in mid-2016 and mid-2017, respectively. 
b 100 cubic feet equals 748 gallons. Most wastewater residential customers are billed every 2 months. 

Eligible low-income customers can receive a 50 percent credit. 

 

11.2.3 Drainage Rates 
The SPU charges drainage fees based on a property’s estimated impact on the drainage 
system. In 2008, SPU implemented a new drainage rate designed to increase equity among 
drainage customers and between wastewater and drainage customers. Owners of single-family 
and duplex parcels of less than 10,000 square feet pay an annual flat fee based on the size of 
their property. Previously, all residential parcels paid the same fee regardless of size. Owners of 
all other properties, including owners of single-family residences and duplexes on parcels of 
10,000 square feet or greater, are charged based on the percent of impervious surface and 
billable property size. Table 11-5 shows SPU’s historical and current drainage rates. 

When available, SPU will apply for grant dollars and low-cost loans. These will typically be from 
the Washington State Water Pollution Control Revolving Loan Fund (SRF) or Public Works 
Trust Fund. However, given the uncertainty regarding availability of grants and loans from these 
sources, no funds from these sources have been assumed in the rate impact analysis. 

DNRP prepares a 6-year financial plan in connection with the review and adoption of the annual 
sewer and capacity charge rates by the King County Council. The plan is periodically revised 
during the year to reflect year-to-date actual results and revisions in forecasted items. DNRP’s 
current 6-year forecast indicates that relatively modest rate increases will be needed to finance 
their CIP that includes current cost estimates for their CSO program, including the Ship Canal 
WQ Project. 

11.2.4 Seattle Public Utilities Financial Policies 
Drainage and wastewater rates are set in accordance with financial policies adopted by the 
Seattle City Council. The current parity bond debt service coverage requirement is 1.25 times 
the annual debt service; however, the Seattle City Council has adopted a higher coverage target 
of 1.8 times the annual debt service. SPU also has a financial policy target to fund a minimum of 
25 percent of its CIP (based on a 4-year rolling average) through sources other than bond 
proceeds. Other adopted internal policy targets in effect since 2004 include generally positive 
net income, a minimum year-end cash balance equal to the average monthly wastewater 
treatment cost, and a debt/asset ratio of less than 70 percent.  
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The SPU Drainage and Wastewater Fund has performed well in relation to its adopted policy 
targets. Between 2004 and 2015, the fund met or exceeded all targets with the exception of net 
income in 2004 and 2007. Noncash accounting accruals and expense adjustments were the 
primary drivers in not meeting net income targets in those years.  

11.2.5 King County Department of Natural Resources and Parks Financial Policies 
King County’s DNRP CIP financing consists primarily of proceeds from long-term fixed-rate 
sewer revenue bond sales, short-term variable-rate borrowing, cash transfers from the operating 
fund, and sources of low-interest loan programs administered by the State of Washington, such 
as SRF loans and Public Works Trust Fund loans. DNRP’s share of the capital costs of the Ship 
Canal WQ Project will be financed through the resources indicated above, in accordance with 
the financial policies of King County. The actual mix and cost of the financing used will reflect 
the current financial and economic environment, DNRP’s financial position, and the suitability of 
the project for below-market interest rate instruments. DNRP’s share of operation costs of the 
project will be funded through the operating revenues of the DNRP. 

11.3 Implementation Plan and Schedule  
The recommended option is currently in the facility-planning phase. Tunnel storage and pump 
station primary design will occur in 2016 through 2018. A project schedule has been developed 
to meet critical milestone deadlines summarized in the SPU Final LTCP (SPU, 2015a), which 
are enforceable deadlines under the terms of the City of Seattle Consent Decree and pending 
modified King County Consent Decree. Critical milestone dates relevant to the Facility Plan are 
listed previously in Chapter 1, Table 1-2, and Chapter 3, Table 3-1. Appendix A includes the 
project implementation schedule demonstrating that these critical milestone dates can be 
achieved. 

Table 11-6 shows the projected annual cash flow for the Ship Canal WQ Project based on the 
project schedule shown in Appendix A and developed to meet critical project milestones. The 
dollars are escalated to the year in which the costs occur. For example, the amounts for 
2017 are expressed in 2017 dollars while the amounts for 2018 are expressed in 2018 dollars. A 
2-percent annual rate was used for the cost escalation. The dollars are based on the total cost 
projection presented in Table 11-1 (14-foot ID tunnel basis). The project is planned as a joint 
project between the City and King County contingent upon the execution of a binding JPA 
between King County and the City, which is acceptable to both parties. The JPA will address the 
design, construction, and O&M of a joint tunnel. A discussion of the cost share between the City 
and King County is provided in Section 12.2 in Chapter 12. 
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Table 11-6. Projected Annual Cash Flow for the Ship Canal Water Quality Project  

Year Annual Cash Flow a 
Prior Years b $22,800,000 

2016 $21,300,000 
2017 $19,100,000 
2018 $25,000,000 
2019 $56,000,000 
2020 $86,700,000 
2021 $78,100,000 
2022 $51,600,000 
2023 $34,700,000 
2024 $21,900,000 
2025 $6,200,000 

TOTAL $423,400,000 
a The amounts in future years (that is, 2016 and beyond) are adjusted for inflation  

b The amount from prior years is based on actual dollars spent. 
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OTHER TOPICS  
This chapter discusses the relevance of various city, state, and federal environmental 
regulations to the Ship Canal WQ Project. City regulations discussed relate to construction 
permits. Relevant state regulations include SEPA and the GMA. Section 12.6 presents the 
permits and approvals anticipated for the Ship Canal WQ Project. 

12.1 Water Quality Management Plan Conformance  
SPU and DNRP have several planning documents that address water quality management 
related to the sewer system and CSOs. Those documents include the 2015 Plan to Protect 

Seattle’s Waterways (SPU, 2015a). DNRP submitted the Final Post-Construction Plan for King 

County CSO Controls in 2012, found in Appendix H of the 2012 CSO Control Plan Amendment 
(King County, 2012a). This PCMP documents DNRP’s plan to demonstrate attainment of water 
and sediment quality standards. Additionally, in 2015, SPU submitted to EPA and Ecology the 
Final PCMP (SPU, 2015b), for approval, in accordance with the City’s Consent Decree. The 
Final PCMP documents SPU’s plan to measure the effectiveness of CSO controls and 
demonstrate attainment of water and sediment quality standards.  

On August 26, 2015, the Final PCMP was approved subject to SPU submitting the following: 
(a) detailed QAPPs for review and approval and (b) following approval of the QAPPs, sediment 
data reports for each surrogate outfall. Outfalls 147, 174, and 152 are among the 14 surrogate 
outfalls that will be analyzed as part of implementing the Final PCMP. The RWSP was adopted 
by the King County Council in November 1998 via Ordinance 13680, and the CSO Control Plan 
Amendment was adopted in 2012.  

Due to concerns raised by members of the public about the sequence and priority of CSO 
investments compared with other water quality investments, the King County Executive 
recommended conducting a water quality assessment and monitoring study to inform the next 
King County CSO control program update for the 2019 NPDES permit renewal. DNRP will use 
the results of the water quality assessment to sequence and prioritize its remaining CSO 
projects in its 2019 LTCP amendment. 

12.2 Project Identified in a General Sewer Plan, Capital 
Improvement Plan, and Long-Term Control Plan 

The Ship Canal WQ Project is included in both SPU’s Drainage and Wastewater and DNRP’s 
CIPs. This project is also included in SPU’s Final LTCP (SPU, 2015a). Both SPU and the DNRP 
prepare 6-year drainage and wastewater CIP spending plans each year. DNRP funding 
corresponds to the allocations for the 3rd Avenue W and 11th Avenue NW projects per the King 

http://www.kingcounty.gov/environment/wtd/Construction/planning/rwsp/Library/MasterPlan.aspx
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County LTCP. Based on current cost estimates for the Ship Canal WQ Project, the projected 
cash flow from 2013 through 2018 is approximately $88 million.  

Pending execution of a JPA, SPU and DNRP will share costs for the project following 
methodology outlined in Technical Memorandum No.4 (SPU and King County, 2012). SPU will 
pay 65 percent of all costs of the Ship Canal WQ Project. DNRP will pay to SPU 35 percent of 
all costs of the Ship Canal WQ Project. The cost share percentages only apply to the allocation 
of all non-excluded costs of the Ship Canal WQ Project. Some are components of the Ship 
Canal WQ Project are associated with SPU’s CSO control solution in the Ballard and 
Wallingford basins that are being constructed by SPU and that, consistent with Technical 
Memorandum No. 4, are to be funded in their entirety by SPU. No costs associated with these 
components shall be borne by DNRP. The project description for the recommended option in 
Chapter 10 provides more details about these excluded components. 

Based on the current total cost projections presented herein and the agreed-upon cost share, 
the 65 percent cost share of the Ship Canal WQ Project represents between approximately 
33 percent of SPU’s Drainage and Wastewater CIP spending between 2016 and 2021. Based 
on the 2015-2016 adopted budget, DNRP’s 35 percent cost share of the joint tunnel project 
ranges from 0.5 percent to 11 percent of total annual capital spending during the life of the 
project—an average of approximately 5 percent of total capital spending during the 2014 to 
2025 period. 

12.3 State Environmental Policy Act Compliance 
The proposed Ship Canal WQ Project was described and evaluated in the Plan to Protect 

Seattle's Waterways, including the 2014 Plan EIS (SPU, 2014b); however, specific project 
locations were not identified in the plan, and additional details have been identified during facility 
planning. To address SEPA requirements, SPU considered whether to prepare an 
environmental checklist or whether to supplement the 2014 Plan EIS. SPU opted to supplement 
the 2014 Plan EIS with a project-specific SEIS (SPU, 2015c publication pending) for the 
following reasons: 

 The project includes several new components that were not described in the Final Plan 
(SPU, 2015a) and 2014 Plan EIS (SPU, 2014b), including an aboveground structure at the 
TEPS, additional specifics on elements shared with DNRP, and the use of barging and pier 
construction and rail transport to support construction.  

 Preparing the SEIS would allow for public comment on the new and changed site-specific 
elements of the project, both during scoping and during the SEIS comment period. 
Identifying concerns during scoping will allow SPU to address concerns earlier in the project 
development and design process. Potential impacts, while largely construction related, may 
be of concern to adjacent residents, nearby businesses, and tribes. Identifying and 
addressing concerns as part of the SEIS process will help SPU refine the design, manage 
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schedule risks associated with the environmental review process, and provide a solid 
foundation for subsequent permitting. 

 The SEIS format provides flexibility to describe options for construction methods, routes, 
and other project details so that final decisions can be made during project design.  

12.4 State Environmental Review Process Compliance 
All projects that receive financial assistance from the SRF program must follow the State 
Environmental Review Process (SERP). The SERP was developed to complement the SEPA 
process established in 1971. SERP procedures add some federal requirements to the SEPA 
process and incorporate review and concurrence by Ecology.  

SEPA provides a framework for considering the environmental consequences of a project, but 
alone does not meet all the federal requirements that projects using SRF financing are required 
to meet. The following elements must be included and are summarized in this section: (1) SEPA 
documentation, (2) cost-effective analysis, (3) public participation, (4) federal cross-cutters, and 
(5) review and concurrence by Ecology. SPU is planning to apply for financial assistance for the 
Ship Canal WQ Project.  

12.4.1 State Environmental Policy Act Documentation 
SPU prepared a Draft Plan EIS for the Plan to Protect Seattle’s Waterways that was issued for 
comment in May 2014 (SPU, 2014a). The 2014 Plan EIS incorporated all comments on the 
Draft Plan EIS and their responses was issued in December 2014 (SPU, 2014b). SPU will 
supplement the 2014 Plan EIS with project-specific Draft and Final SEISs in 2016. 

12.4.2 Cost-Effective Analysis 
Chapter 8 describes the options development and evaluation. Chapter 9 provides the 
engineering, cost, and environmental information for the highest-ranking CSO control options for 
the Ship Canal WQ Project basins. Chapter 11 includes financial information related to the 
recommended option for the Ship Canal WQ Project. The various components of project costs 
are described, including construction, O&M, and total costs. The chapter also discusses how 
capital projects are financed, and describes SPU’s managerial capability.  

12.4.3 Public Participation 
Section 9.3 describes the public involvement process for the Ship Canal WQ Project. 
Appendix B includes public outreach documentation developed for the project by SPU. 

12.4.4 Federal Cross-Cutters 
Consistency with federal cross-cutter regulations is based on an August 2011 Ecology guidance 
document entitled Revolving Fund State Environmental Review Process and Federal Cross 

Cutter Guidelines (Ecology, 2011). 
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12.5 Growth Management Act  
The GMA, Chapter 36.70A RCW, was adopted by the State Legislature in 1990. The GMA 
requires state and local governments to manage Washington’s growth by identifying and 
protecting critical areas and natural resource lands, designating urban growth areas, preparing 
comprehensive plans, and implementing the plans through capital investments and 
development regulations. The Washington State Legislature passed the GMA as a way to 
protect the unique Pacific Northwest quality of life. The GMA directs the state's most populous 
and fastest-growing counties and their cities to prepare comprehensive land use plans that 
anticipate growth and impact over a 20-year horizon. 

12.5.1 Comprehensive Plan Adopted  
The City’s Comprehensive Plan: Toward a Sustainable Seattle, (Comprehensive Plan; City of 
Seattle, 2005) is a 20-year policy plan designed to articulate a vision of how Seattle will grow in 
ways that sustain its citizens' values. The City first adopted the Comprehensive Plan in 1994 in 
response to the GMA. 

The Comprehensive Plan makes basic policy choices and provides a flexible framework for 
adapting to real conditions over time; it is also a collection of the goals and policies the City will 
use to guide future decisions about how much growth the City should allow and where it should 
be located. The Comprehensive Plan also describes in a general way how the City will address 
the impacts of growth on transportation and other City facilities. The initial building blocks of the 
Comprehensive Plan are the "elements" required by the GMA: land use, transportation, 
housing, capital facilities, and utilities. The City's plan also addresses neighborhood planning, 
human development, and the environment. 

The City has kicked off a major review of its Comprehensive Plan and is taking a phased 
approach to the Comprehensive Plan update. Portions of the Comprehensive Plan are being 
reviewed by the Seattle City Council through annual amendment cycles, the latest being the 
2011-2012 amendments adopted through April 2012.  

The City of Seattle Department of Planning and Development issued a Draft EIS (City of 
Seattle, 2015d) in May 2015, addressing an update to the City’s Comprehensive Plan. The 
public comment period on the Draft EIS closed in late November 2015. Public feedback 
received will be considered in the Mayor's recommended Comprehensive Plan, which will be 
released in early 2016 with the Comprehensive Plan’s Final EIS. In mid-2016, Seattle City 
Council will review the Mayor's recommended Comprehensive Plan and hold a public hearing. 
The council is expected to adopt the plan in late 2016. 

12.5.2 Critical Areas Ordinance Adopted  
The state GMA requires adopting regulations protecting the functions and values of critical 
areas, including wetlands, fish and wildlife habitat conservation areas, critical groundwater 
recharge areas, frequently flooded areas, and geologically hazardous areas. Designated critical 
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areas within the city are protected under the City’s Environmentally Critical Areas Ordinance 
(Seattle Municipal Code 25.09 – Regulations for Environmentally Critical Areas). This section of 
the Seattle Municipal Code is based on and implements the City’s Comprehensive Plan. 

12.5.3 Development Regulations Adopted 
As noted in Section 12.5.1, the City’s Comprehensive Plan was first adopted in 1994, and it 
goes through an annual amendment process as needed; it is currently updated through 2010. 
The Comprehensive Plan outlines the City’s overall goals and visions (including development 
regulations) 20 years into the future. 

Additionally, the City’s Land Use Code (Seattle Municipal Code Title 23) contains provisions 
typically associated with determining what use may be made of private property. The code 
provides detailed use regulations and development standards for different land use zones. 

Seattle Municipal Code 25.09 provides the development standards for Environmentally Critical 
Areas with the goal of promoting “safe, stable, and compatible development that avoids adverse 
environmental impacts and potential harm on the parcel and to adjacent property, the 
surrounding neighborhood, and the drainage basin” (Seattle Municipal Code 25.09.010). 

12.6 Required Permits and Approvals  
Table 12-1 lists the permits and approvals anticipated for the Ship Canal WQ Project. 

Table 12-1. List of Anticipated Permits and Approvals for the Ship Canal Water Quality Project 
Agency/Jurisdiction Permit/Approval 

Federal 

U.S. Army Corps of Engineers 
Rivers and Harbors Act Section 10/ 
Clean Water Act Section 404 Permit 

Section 408 Decision Letter 
U.S. Fish and Wildlife Service/ 

National Marine Fisheries Service 
Section 7 Endangered Species Act Compliance 

U.S. Environmental Protection Agency/ 
U.S. Department of Justice 

King County Consent Decree Modification 

State 

Washington Department of Ecology 

Facility Plan Approval 
National Pollutant Discharge Elimination System 

Construction Stormwater General Permit 
401 Water Quality Certification a 

Coastal Zone Consistency Determination a 
State Environmental Review Process Compliance 

Washington Department of Fish and Wildlife Hydraulic Project Approval 
Washington Department of Archaeology and 

Historic Preservation 
Section 106 National Historic Preservation Act 

Consultation 
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Table 12-1. List of Anticipated Permits and Approvals for the Ship Canal Water Quality Project 
Agency/Jurisdiction Permit/Approval 

Washington Department of Natural 
Resources 

Aquatic Lands Use Authorization 

Local 
Seattle City Council Initiative 42 Approval (Park Lands Conversion) 

Seattle Department of Planning and 
Development 

Type V Council Land Use Decision – Concept 
Approval for City Facility b  

Master Use Permit II – State Environmental Policy 
Act Conditioning Approval b 

Master Use Permit II – Shoreline Substantial 
Development Permit b 

Environmentally Critical Areas Approval 
Clear and Grade Permit 

Building Permit  
Shoring and Excavation Permit 

Electrical Permit 
Plumbing Permit 

Mechanical Permit 
Nighttime Noise Variance 

Seattle Design Commission Project Review 

Seattle Department of Transportation 
Street Use and Haul Route Permits 

Shoreline Street End Use Permit 
Street Improvement Permit 

Seattle Department of Parks and Recreation Revocable Use Permit 

Seattle Public Utilities 
State Environmental Policy Act Compliance 

Water Availability Permit 
Joint Project Agreement and Operational Plan 

Public Health – Seattle and King County Health Permit (Air Gap) 

Puget Sound Clean Air Agency 
Notice of Construction Permit 

Air Operating Permit 

King County  

Local Project Approval  
Joint Project Agreement and Operational Plan  

Industrial Waste Discharge Permit/Construction 
Dewatering Approval 

a These may be included as part of the U.S. Army Corps of Engineers Permit. 
b Applications processed concurrently. 
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Appendix A: Project Schedule





Ac vity ID Ac vity Name Start Finish

TotalTotal 01‐May‐14 A 30‐Dec‐26
Ship Canal Water Quality PShip Canal Water Quality Project (C314056) v12 10/8/15 01‐May‐14 A 30‐Dec‐26
Ini a on (C314056)Ini a on (C314056) 09‐Oct‐14 A 09‐Oct‐14 A
WSC Project Planning/ManaWSC Project Planning/Management (C314056) 01‐May‐14 A 30‐Dec‐26
Facility Plan (C314056)Facility Plan (C314056) 17‐Nov‐14 A 02‐Aug‐17
King County Coordina on (CKing County Coordina on (C315500) 01‐Sep‐14 A 23‐Dec‐26
Pump Sta on Force Main (CPump Sta on Force Main (C315501) 30‐Dec‐15 31‐Dec‐25
Project ManagementProject Management 30‐Dec‐15 31‐Dec‐25
DesignDesign 30‐Dec‐15 02‐Sep‐20
Construc onConstruc on 02‐Sep‐20 10‐Apr‐23
CloseoutCloseout 11‐Apr‐23 31‐Dec‐25

Storage Tunnel (C315503)Storage Tunnel (C315503) 01‐Oct‐15 18‐Mar‐24
Project ManagementProject Management 30‐Dec‐15 18‐Mar‐24
DesignDesign 01‐Oct‐15 27‐Dec‐17
Construc onConstruc on 26‐Feb‐18 15‐Sep‐22
CloseoutCloseout 16‐Sep‐22 18‐Mar‐24

I&C (C315502)I&C (C315502) 25‐Apr‐16 23‐Dec‐26
Project ManagementProject Management 25‐Apr‐16 23‐Dec‐26
DesignDesign 25‐Apr‐16 18‐Apr‐18
Construc onConstruc on 01‐Dec‐21 26‐Jan‐24
CloseoutCloseout 29‐Jan‐24 23‐Dec‐26

Fremont Conveyance (C3155Fremont Conveyance (C315504) 17‐Jun‐16 24‐Apr‐23
Project ManagementProject Management 27‐Jul‐17 24‐Apr‐23
DesignDesign 17‐Jun‐16 12‐Mar‐20
Construc onConstruc on 01‐Feb‐21 11‐Apr‐22
CloseoutCloseout 12‐Apr‐22 24‐Apr‐23

11th Ave./3rd Ave. Conveyan11th Ave./3rd Ave. Conveyance (C315505) 28‐Jul‐17 13‐Jun‐23
Project ManagementProject Management 03‐Nov‐17 13‐Jun‐23
DesignDesign 28‐Jul‐17 09‐Apr‐20
Construc onConstruc on 25‐Jan‐21 31‐May‐22
CloseoutCloseout 01‐Jun‐22 13‐Jun‐23

W. Ballard Conveyance (C31W. Ballard Conveyance (C315506) 13‐Jun‐16 28‐Feb‐22
Project ManagementProject Management 20‐Jul‐16 28‐Feb‐22
DesignDesign 13‐Jun‐16 26‐Feb‐19
Construc onConstruc on 08‐Aug‐19 12‐Feb‐21
CloseoutCloseout 16‐Feb‐21 28‐Feb‐22

Wallingford Conveyance (C3Wallingford Conveyance (C315507) 09‐Nov‐17 15‐Dec‐23
Project ManagementProject Management 25‐Jan‐18 15‐Dec‐23
DesignDesign 09‐Nov‐17 16‐Mar‐21
Construc onConstruc on 27‐Jul‐21 02‐Dec‐22
CloseoutCloseout 05‐Dec‐22 15‐Dec‐23

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

C314056-23:  Ship Canal Water Quality Project v12 SCWQ Summary Schedule October 2015 09-Oct-15

Design Work Packages
Construction Work Packages
Closeout

Actual Work
General
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Ac vity ID Ac vity Name Start Finish

Pier Repairs (C315508)Pier Repairs (C315508) 13‐Jun‐14 A 26‐Mar‐19
Project ManagementProject Management 13‐Jun‐14 A 26‐Mar‐19
DesignDesign 13‐Jun‐14 A 29‐Jun‐17
Construc onConstruc on 02‐Apr‐17 27‐Mar‐18
CloseoutCloseout 28‐Mar‐18 26‐Mar‐19

Ballard Site Remedia on (CBallard Site Remedia on (C315509) 03‐Dec‐15 02‐Aug‐18
Project ManagementProject Management 03‐Dec‐15 02‐Aug‐18
DesignDesign 03‐Dec‐15 08‐Jun‐16
Construc onConstruc on 30‐Jun‐16 03‐Aug‐17
CloseoutCloseout 04‐Aug‐17 02‐Aug‐18

FAS Site Remedia on (TBD)FAS Site Remedia on (TBD) 01‐Mar‐19 25‐Jul‐22
Project ManagementProject Management 01‐Mar‐19 25‐Jul‐22
DesignDesign 01‐Mar‐19 12‐Feb‐20
Construc onConstruc on 13‐Feb‐20 26‐Jul‐21
CloseoutCloseout 27‐Jul‐21 25‐Jul‐22

Drop Structures Remedia oDrop Structures Remedia on (TBD) 26‐Jan‐16 21‐Jan‐22
Project ManagementProject Management 26‐Jan‐16 21‐Jan‐22
DesignDesign 26‐Jan‐16 28‐May‐19
Construc onConstruc on 08‐Aug‐19 22‐Jan‐21
CloseoutCloseout 25‐Jan‐21 21‐Jan‐22

Advanced U lity Reloca on Advanced U lity Reloca on (C315510) 01‐Sep‐15 16‐Jan‐24
Project ManagementProject Management 19‐Jan‐16 16‐Jan‐24
DesignDesign 01‐Sep‐15 30‐Aug‐17
Construc onConstruc on 03‐Aug‐17 30‐Dec‐22
CloseoutCloseout 03‐Jan‐23 16‐Jan‐24

Street Restora on and LandStreet Restora on and Landscape (C315513) 21‐Jun‐19 30‐Dec‐24
Project ManagementProject Management 22‐Jul‐19 30‐Dec‐24
DesignDesign 21‐Jun‐19 17‐Jun‐21
Construc onConstruc on 16‐Feb‐21 15‐Dec‐23
CloseoutCloseout 18‐Dec‐23 30‐Dec‐24

Sea le City Light (C315516)Sea le City Light (C315516) 31‐Jul‐15 A 10‐Feb‐23
Misc. Small Work Projects (Misc. Small Work Projects (C315517) 02‐May‐16 24‐Dec‐25

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

C314056-23:  Ship Canal Water Quality Project v12 SCWQ Summary Schedule October 2015 09-Oct-15

Design Work Packages
Construction Work Packages
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Actual Work
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Stakeholder Engagement and Communication Plan
Ship Canal Water Quality Project  

Options Analysis Phase 

 Project Manager: Daniel Enrico
 Community Outreach Lead: Rachel Garrett

Purpose of this Stakeholder Engagement and Communication Plan 

This plan provides Seattle Public Utilities (SPU) with a strategic approach for communicating 
with the public and key stakeholders during the Options Analysis Phase for the Ship Canal 
Water Quality Project (Ship Canal Project). This plan will be updated semi-annually to 
accurately represent the stakeholder engagement and communications approach being 
followed for this project, in order to respond to feedback received from the project team and/or 
the public. 

Background 

Seattle Public Utilities and King County are working together to build an underground storage 
tunnel that will improve the water quality in the Ship Canal and Lake Union. During storms, this 
tunnel will hold polluted water from Ballard, Fremont, Wallingford, and north Queen Anne, 
preventing it from overflowing into the Lake Washington Ship Canal.  

Sewage and stormwater from many older parts of the city – including Ballard, Fremont, 
Wallingford, and north Queen Anne – all funnel into one set of pipes. In dry weather conditions, 
all sewage and stormwater flows to King County’s treatment plant in Magnolia. During wet 
weather conditions, polluted runoff can exceed the pipes' capacity and send a mixture of 
stormwater and sewage to the nearest body of water. These combined sewer overflows or 
“CSOs” contain contaminants that could make people sick and harm fish, wildlife, and the 
environment. 

The 2.7-mile, approximately 14-foot diameter tunnel will capture and temporarily hold more than 
15 million gallons of stormwater mixed with some sewage that currently overflows during heavy 
rains. When the storm passes, flows will be sent to King County’s existing West Point 
Wastewater Treatment Plant in Magnolia. 
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This map shows the project vicinity: 

Stakeholder Engagement Goals and Objectives 

Goal 1: People who live, work, play, or study in Ballard, Fremont, Wallingford, north Queen 
Anne, and at Seattle Pacific University understand the nature, severity, and urgency of the CSO 
problem and the benefits of the Ship Canal Project. 

 Early in project initiation (April 2015-September 2015), we will demonstrate the CSO
problem and how the Ship Canal Project helps solves it, using tools such as video,
social media, and direct outreach/presentations.

 Throughout project planning, design, and construction, we will continuously explain the
CSO problem and how the Ship Canal Project helps solves it in every presentation,
briefing, printed and web materials, and other outreach materials, so even people who
are just learning about the project understand.

Goal 2: People who are most affected by the Ship Canal Project feel informed about the 
timeline and how the project is likely to affect them or their property or business. 

 By June 2015, we will create a list of stakeholders or stakeholder groups who are likely
to be affected by the Ship Canal Project, and we will keep this list updated as we
uncover new stakeholders and stakeholder groups.

 During the Options Analysis Phase (Phase 1), we will clarify what decisions the public
can influence and when.

 Throughout Phase 1 of this project, we will conduct direct outreach to stakeholders who
are likely to be affected by the Ship Canal Project. The purpose of this outreach will be
to introduce the CSO problem, describe the Ship Canal Project and how it will help solve
the CSO problem, and show how the project may affect the individual stakeholder or
stakeholder groups.
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Goal 3: Stakeholders who are most affected by the Ship Canal Project feel that Seattle Public 
Utilities and King County Wastewater Treatment Division have minimized or avoided potential 
impacts to the extent possible. 

 In our Phase 1 meetings with affected stakeholders, we will work to surface concerns
and potential impacts early enough in project planning and design that we can maximize
our ability to avoid or minimize them.

 We will report back to all stakeholders with whom we meet on how the project team has
considered and addressed their input.

Goal 4: Ensure Seattle City Council and King County Council members are well informed about 
the purpose and need for the project, community engagement process, and the decision making 
process and timeline.  

 Conduct briefings with and/or develop a one-pager councilmembers and staff at key
project milestones.

 Address stakeholder comments and concerns at the lowest possible level and
communicate potential project challenges to councilmembers and staff through
regular updates.

Key Messages 

Elevator Speech 

In Ballard, Fremont, Queen Anne, and Wallingford, as with many older communities across the U.S., our 
sewer system collects wastewater from our homes and businesses and polluted runoff from our streets, 
parking lots, and rooftops into the same pipes. During wet weather, this can cause the sewer system to 
get overloaded. Instead of backing up into our homes or streets, the polluted runoff and raw sewage 
overflow into Salmon Bay and the Ship Canal. 

The Ship Canal Water Quality Project (Ship Canal Project) will drastically reduce overflows of polluted 
runoff and raw sewage into Salmon Bay and the Ship Canal. Everyone who depends on or cares about 
Salmon Bay, the Ship Canal, and the Puget Sound will benefit from this project, because it will improve 
water quality and protect human and aquatic health. 

Primary Messages 

The right option for our 
waterways and our 

communities 

Working together to protect 
our waterways 

Part of a system of 
improvements across Seattle 

The Ship Canal Project combines 
four separate projects into one 
project: a 2.7 mile underground 
tunnel between Ballard and 
Wallingford. The tunnel will have 
a storage capacity of 15 million 

Many of our customers and 
community members told us they 
want King County and Seattle 
Public Utilities to work together to 
fix this problem. After considering 
many options and consulting with 

The Ship Canal Project is part of 
a citywide effort to prevent 
overflows of polluted runoff and 
raw sewage into Seattle 
waterways. Once operational, the 
Ship Canal Project and other 
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gallons, and it will prevent 130 
discharges of polluted runoff and 
raw sewage each year (about 50 
million gallons).  

the communities bordering 
Salmon Bay and the Ship Canal, 
we developed this project, which 
will deliver more benefits with 
fewer impacts to the surrounding 
communities. 

citywide improvements will 
reduce these overflows to one 
per outfall per year. This will 
bring King County and Seattle 
Public Utilities into compliance 
with the Clean Water Act.  

Supporting Messages/Proofs 

 Map of Ship Canal Project  Table comparing Ship Canal
Project with other options

 Map of systemwide
improvements in Plan to
Protect Seattle’s Waterways.
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Stakeholder Engagement and Communications Activities  

Outreach activities will take place throughout the course of the project to provide information to 
community members and key stakeholders, and request feedback as appropriate. These 
outreach and engagement efforts will help the team build and strengthen relationships with the 
community, and educate and create awareness of the project goals and scope. A variety of 
outreach and engagement tools and activities will be used to reach key audiences.  

As noted above in the “project purpose” section, this communications plan will be updated as 
necessary, at least twice annually, to accurately represent the communications approach being 
followed for this project, in order to respond to feedback received form the project team and/or 
the public. The following outlines potential tools that could be used to engage the public.  
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Evaluation  

Public involvement and communications strategies and tactics will be monitored and adjusted 
on an ongoing basis. All communications with affected stakeholders and the public will be 
documented in an online database and accessible to the project team. The consultant team 
(PRR) will prepare monthly reports summarizing all communications activities. Tools to measure 
success include:  

- Regular communications task force meetings to oversee outreach activities, 
deliverables, and track progress  

- Outreach plan to be updated on a semi-annual basis  
- Frequent check-ins with the project team  
- Regular briefings and updates to SPU and King County management and elected 

officials   
- Community survey results  
- Public comments received, including feedback collected during stakeholder interviews  

Next Steps  

SPU and King County will continue to consult and inform the public as the project advances to 
design and construction. This plan will be modified at least semi-annually to reflect 
communications and outreach strategies for these future phases.  
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Stakeholder Engagement and Communication Plan
Ship Canal Water Quality Project  

2016 Sub Plan 

 Project Manager: Daniel Enrico
 Community Outreach Lead: Rachel Garrett

Purpose of this Stakeholder Engagement and Communication Plan 

This plan provides Seattle Public Utilities (SPU) and King County with a strategic approach for 
communicating with the public and key stakeholders for the Ship Canal Water Quality Project 
(Ship Canal Project) during 2016. This plan will be updated as necessary to accurately 
represent the stakeholder engagement and communications approach being followed for this 
project, in order to respond to feedback received from the project team and/or the public. 

Background and Current Status 

The purpose of the Ship Canal Project is to reduce overflows of untreated stormwater and raw 
sewage (called Combined Sewer Overflows, or CSOs) into Salmon Bay, the Ship Canal and 
Lake Union to one per year per outfall. The benefits of reducing these CSOs include improving 
water quality and protecting human and aquatic health. By reducing CSOs to one per year per 
outfall, Seattle Public Utilities and King County will come into compliance with U.S. 
Environmental Protection Agency Consent Decree requirements.  

During 2016, the draft and final Supplemental Environmental Impact Statement will be released, 
with a comment period in the spring; tunnel design will advance to 30% in the spring; the facility 
plan will be released; geotechnical work will take place in the first through third quarters; 
environmental site assessments will take place in late winter and early spring; and planning will 
be underway for advanced utility work, with some utility work potentially starting in 2016. 

Stakeholder Engagement Goals and Objectives for 2016 

Goal 1: Stakeholders in Ballard, Fremont, Wallingford, and north Queen Anne are aware of the 
CSO problem and the Ship Canal project, know that the project is early in design, and 
understand that we are continuing to gather information during 2016. 

Goal 2: Stakeholders with whom we interacted during scoping and other early outreach feel that 
we have a consistent presence and are available to work through their project-related questions 
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or concerns. Stakeholders impacted by early work, such as soil investigation and utility work, 
experience SPU and King County’s commitment to working with them through construction. 

Goal 3: Stakeholders who will be most affected Ship Canal Project construction and operations 
feel that Seattle Public Utilities and King County Wastewater Treatment Division are laying the 
groundwork for a successful relationship throughout project design and construction.  

Goal 4: Ensure Seattle City Council and King County Council members are well informed about 
the purpose and need for the project, community engagement process, and the current status of 
the project. 

Key Messages 

Elevator Speech 

In Ballard, Fremont, Queen Anne, and Wallingford, as with many older communities across the U.S., our 
sewer system collects wastewater from our homes and businesses and polluted runoff from our streets, 
parking lots, and rooftops into the same pipes. During wet weather, this can cause the sewer system to 
get overloaded. Instead of backing up into our homes or streets, the polluted runoff and raw sewage 
overflow into Salmon Bay and the Ship Canal. 

The Ship Canal Water Quality Project (Ship Canal Project) will drastically reduce overflows of polluted 
runoff and raw sewage into Salmon Bay and the Ship Canal. Everyone who depends on or cares about 
Salmon Bay, the Ship Canal, and the Puget Sound will benefit from this project, because it will improve 
water quality and protect human and aquatic health. 

Primary Messages 

We are currently in [early / 
30%] design for the storage 

tunnel; other project 
components are in early 

design 

During 2016, we are 
working to gather 

information that we 
will use in design and 

outreach  planning 

The tunnel is just one part of a very 
complicated project; other aspects of the 

project will also have an impact on 
surrounding communities 

 Spring 2016 Issue
Supplemental Draft EIS,
public comment period
and public hearing

 March 2016 30%
Design

 Fall 2016 Issue Final
EIS and appeal period

 2016 – 2017 Design
 2018 – 2024

Construction
 2024 – 2025  Project

completion

In order for us to design 
a project that minimizes 
impacts on the 
community, we need to 
spend time gathering 
information. This means 
we won’t have all the 
answers to design 
questions at this time. 

The tunnel is the headliner, but in many 
cases other projects will have a great impact 
during construction. Tunnel construction will 
largely take place below ground and away 
from the public, but we need to integrate the 
tunnel into the existing sewer system and 
prepare the city’s aging combined sewer 
system for the impacts of this work. This 
work may in some cases have greater 
impacts than the tunnel itself.  

Early work, including soil investigation and 
advanced utility work, will also have some 
short term impacts. 
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