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Chapter 1  SUMMARY 
This section summarizes the affected environment, water quality evaluation 
methods and assumptions, and water quality concerns for the Alaskan Way 
Viaduct (AWV) project area.  Potential water quality impacts and benefits for 
each proposed Build Alternative are summarized and two possible stormwater 
treatment/management approaches proposed for the project are compared, 
which are the Best Management Practices (BMP) Approach and the Convey 
and Treat Approach.  All of the proposed alternatives will have similar 
amounts of pollutant-generating impervious surface (PGIS), traffic, and 
environmental factors.  Therefore, each of the alternatives will generate similar 
pollutant loads prior to treatment.  Potential impacts and benefits associated 
with each approach were evaluated using a mass balance model.  This section 
also provides a summary of mitigation measures to minimize the potential 
water quality impacts.  In addition, compliance with surface water related 
plans and policies are summarized. 

1.1  Affected Environment 
The existing AWV Project area is part of the highly developed downtown 
urban corridor along the Elliott Bay waterfront.  The project area has been 
developed for over 100 years and is assumed to be 100 percent PGIS.  
Development and associated activities have degraded the water quality of 
receiving waterbodies surrounding the project area, including Elliott Bay, the 
Duwamish River, Puget Sound, and Lake Union. 

A total of 20 sub-basins were delineated in the project area and primarily 
include the existing viaduct and Alaskan Way surface street.  It was assumed 
that the entire sub-basin is PGIS.  Exhibit 1-1 summarizes sub-basin areas in 
each geographic location and the area of PGIS redeveloped under each 
alternative.  The total sub-basin area remains the same for each alternative. 
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Exhibit 1-1.  PGIS Area (Acres) for Geographic Areas 
Alternative 

Geographic Area1,2 
Existing 

Sub-basin3 Rebuild Aerial Tunnel 
Bypass 
Tunnel Surface 

South of S. Royal 
Brougham Way 

26.7 20.5 12.0 20.5 20.5 20.6 

Central Business District  59.7 45.8 35.5 45.5 47.9 46.2 

North of Vine Street 14.3 1.7 6.2 6.2 6.2 8.2 

Total 97.9 68.0 53.7 72.2 74.6 75.0 
1  Refer to Exhibits 3-3, 3-4, and 3-5 for the sub-basins located in each geographic area.  Sub-basin areas 
are presented in Exhibit B-2. 
2  Areas are not presented by receiving water because each sub-basin has multiple receiving waters as 
discussed in Chapter 4, Methodology. 
3  Sub-basins were delineated for use in this analysis and are inclusive of all proposed project alternatives; 
therefore, the existing sub-basin area is larger than the area of PGIS replaced under each alternative. 

1.2  Summary of Water Quality Evaluation Methods and Assumptions 
The five AWV Build Alternatives and two approaches for managing stormwater 
runoff from the project area were evaluated by comparing the calculated annual 
pollutant load that will be discharged to the environment.  Alternatives and 
approaches were compared to each other and to existing conditions.  Potential 
impacts to water quality were evaluated for total suspended solids (TSS), total 
copper (Cu), and total zinc (Zn) because (1) they are pollutants commonly 
associated with highway runoff, (2) data are available for the concentration of 
these pollutants in runoff and for treatment removal efficiency, and (3) because 
these pollutants are regulated by state standards.  Documentation for the 
selection of pollutants of potential concern can be found in Attachment C.  The 
five Build Alternatives are described in detail in Appendix B, Alternatives 
Description and Construction Methods Technical Memorandum.  For the 
purposes of this analysis, it was assumed that the Rebuild, Aerial, and Tunnel 
Alternatives will implement the BMP Approach for stormwater management 
and the Bypass Tunnel and Surface Alternatives will implement the Convey and 
Treat Approach for stormwater management.  The two approaches to 
stormwater management only differ in the Central Business District.  In 
addition, at this stage in design, either of the stormwater management 
approaches could be used with any of the Build Alternatives. 

A mass balance model was developed to compare existing conditions with the 
BMP and Convey and Treat Approaches for managing stormwater runoff.  In 
general, the model is based on the following concept: 

(Annual Pollutant Load) – (Treatment Removal) = Annual Load to the Environment 
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Annual pollutant load was calculated for TSS, Zn, and Cu using “Method 3: 
FHWA” in the Washington State Department of Transportation (WSDOT) 
Water Resources Discipline Study Guidance Document (WSDOT 2002b).  The 
mass balance model method relies on: 

• Differences in PGIS. 
• Differences in treatment removal. 
• Differences in discharge location. 

Under each proposed alternative, project area stormwater will be treated 
using one or more of the following methods:  Stormwater BMPs, the West 
Point Treatment Plant (TP), or the proposed Royal Brougham TP.  Each 
treatment method differs in the removal efficiency and percent of the annual 
volume treated. 

1.3  Water and Sediment Quality Concerns 
The Duwamish River (Segment 421), Elliott Bay, Puget Sound, and Lake 
Union are the main waterbodies within the project area.  Based on the 
Washington State Department of Ecology (Ecology) 303(d) List, the 
parameters of concern in the water column are: 

• Duwamish River – None 
• Elliott Bay – Fecal Coliform 
• Puget Sound - None 
• Lake Union – None 

In addition, Duwamish River, Elliott Bay, and Puget Sound are listed on the 
Ecology 303(d) List1 of Threatened and Impaired Waterbodies for exceedance 
of Sediment Management Standards WAC 173-204 (Ecology 1995c) and Lake 
Union is listed as having failed the sediment bioassay.  There are no 
Washington State Sediment Management Standards for chemical levels in 
freshwater sediment.  In lieu of regulatory levels, sediment samples from the 
south end of Lake Union were compared to proposed levels from three 
freshwater studies.  See Chapter 3, Affected Environment and Attachment F 
for more detail.  As discussed in Chapter 3, the project area has been 
developed for over 100 years, and there are numerous sources of pollutants. 

                                                 

1  Section 303(d) of the federal Clean Water Act requires Washington State periodically to 
prepare a list of all surface waters in the state for which beneficial uses of the water—such 
as for drinking, recreation, aquatic habitat, and industrial use—are impaired by pollutants.  
These are water quality limited estuaries, lakes, and streams that fall short of state surface 
water quality standards and are not expected to improve within the next 2 years.  This list is 
currently being updated for 2004.  This section will be revised when the 2004 303(d) list is 
finalized. 
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1.4  Impact Summary 

1.4.1 Operational Impacts 

All of the proposed Build Alternatives will improve the quality of runoff from 
the project area discharged to the environment as compared to existing 
conditions (Exhibit 1-2).  Based on the mass balance analysis, the Rebuild 
Alternative will provide the greatest reduction in TSS, Zn, and Cu loading.  
However, all of the alternatives are similar, and differences between the 
alternatives may be partially accounted for by variability in the assumptions 
used to calculate the pollutant loads.  The assumptions made for removal 
efficiency for the different treatment methods, as well as the actual volumes 
treated, were based on conservative estimates of likely values.  However, 
these values are variable depending on design, maintenance, operation, and 
storm events. 

Exhibit 1-2.  Summary of Annual Water Quality Loading (Pounds per Year) 

Alternative 

BMP Approach 
Convey and Treat 

Approach 

 Pollutant1 
Existing 

Conditions2 Rebuild Aerial Tunnel 
Bypass 
Tunnel Surface 

TSS 10,900 6,000 8,000 6,000 6,000 6,000 Duwamish 
River  Zn 16 10 13 10 10 10 

 Cu 3 2 3 2 2 2 

Elliott Bay TSS 72,000 35,300 47,300 36,700 37,900 40,000 

 Zn 107 63 77 65 62 64 

 Cu 21 13 16 14 13 13 

Puget Sound TSS 3,100 3,100 3,100 3,100 6,000 6,100 

 Zn 7 7 7 7 13 13 

 Cu 1 1 1 1 2 2 

Lake Union3 TSS 1,300 1,300 600 600 600 300 

 Zn 2 2 1 1 1 0 

 Cu 0 0 0 0 0 0 

TSS 87,300 45,700 59,000 46,400 50,500 52,400 

Zn 132 82 98 83 86 87 

Total 
Combined 
Load 

Cu 26 17 20 17 17 17 
1 Total Suspended Solids (TSS) rounded to the nearest 100 pounds, Zinc (Zn) and Copper (Cu) rounded 
to the nearest tenth of a pound. 
2 The No Build Alternative is the same as Existing Conditions. 
3 The Rebuild Alternative is the same as Existing Conditions in this basin. 
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1.4.2 Construction Impacts 

Construction activities such as in-water work, dewatering, and grading could 
have temporary water quality impacts.  In-water work will be required under 
all of the proposed Build Alternatives to remove the existing seawall and 
construct an over-water structure between Pier 48 and Colman Dock to provide 
ferry access.  In addition, the Tunnel and Bypass Tunnel Alternatives will 
require additional in-water work to construct a tunnel waterward of the existing 
seawall in the vicinity of Colman Dock and extend the storm drain and CSO 
outfall at Washington Street.  It is likely that BMPs will be implemented to 
isolate the work area from receiving waters, which will minimize or prevent 
temporary impacts.  Dewatering will also be required for the Tunnel and Bypass 
Tunnel Alternatives.  Dewatering water, which may contain sediment and/or 
other contaminants, will be treated as necessary to minimize or prevent impacts 
to the receiving water.  Grading could also have temporary impacts on water 
quality if sediment or other contaminants from a disturbed area are discharged 
to receiving waters.  However, for all of the cases noted above, water treatment 
and/or other measures are planned to mitigate these impacts (see Section 1.5.2 
and Chapter 9, Construction Mitigation). 

1.5  Mitigation Summary 

1.5.1 Operational Mitigation 

Because all of the proposed Build Alternatives will result in an overall 
improvement in water quality as compared to existing conditions, no 
mitigation is proposed for the operation of the project, though the code and 
regulatory requirements will be undertaken as part of the project. 

1.5.2 Construction Mitigation 

Temporary sediment and erosion control BMPs will be implemented in 
accordance with the Ecology Stormwater Management Manual for Western 
Washington (Ecology manual) (Ecology 2001).  In locations where in-water work 
will occur sediment barriers could be used to minimize the possibility of fine 
material being transported through joints in the existing seawall.  All effluent 
during construction will be inspected as per the Temporary Erosion and 
Sediment Control (TESC) Plan developed for the project.  In addition, a Spill 
Control and Countermeasures Plan and a Surface Water Pollution Prevention 
Plan will be developed for the site during the permitting and design phases. 
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1.6  Compliance With Surface Water-Related Plans and Policies 
In general, the proposed BMP and Convey and Treat Approaches will comply 
with most of the applicable federal, state, and local surface water related plans 
and policies. 

The BMP approach will treat stormwater runoff from the project area using the 
revised WSDOT Highway Runoff Manual, which will be equivalent with the 
Ecology manual or detain runoff prior to discharge to the combined sewer 
system.  The Ecology manual (and any equivalent manual) represents all known 
and reasonable technology (AKART) for water quality treatment and the Ecology 
manual is based on a presumptive approach to stormwater management.  
Therefore, the stormwater BMPs (which are equivalent to AKART) will be 
designed and implemented in accordance with the design guidance in the 
manual.  The BMP Approach is also based on the City of Seattle Stormwater 
Management Manual (Seattle 2001b). 

The Convey and Treat Approach will collect approximately 38 million gallons 
per year (MG/yr) of stormwater runoff that is currently separated from the 
combined sewer system and convey it to the combined sewer system (see 
Figure 4-11).  Adding new stormwater into the combined sewer system will 
require concurrence among various permitting agencies.   

Additional information about the applicable regulations is found in Chapter 
10, Permits and Approvals. 
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Chapter 2  STUDIES AND COORDINATION 
This report was prepared using information collected from Ecology and 
National Oceanic and Atmospheric Administration (NOAA) studies and 
coordination with WSDOT, the City of Seattle, and King County DNR. 

WSDOT provided information about pollutant concentrations common in 
stormwater runoff and information about water quality treatment BMP 
pollutant removal efficiencies (Ecology 2001; WSDOT 2002b). 

The City of Seattle attended several coordination meetings to document and 
map the existing combined sewer and stormwater drainage systems.  
Information provided by the City included Geographic Information System 
(GIS) maps of the drainage system, Side Sewer Cards, National Pollutant 
Discharge Elimination System (NPDES) combined sewer overflow (CSO) 
data, and CSO Reduction Plans (Metro 1988a).  Information about specific 
drainage basin boundaries within the project area was not provided.  The 
main City contacts were Elizabeth Anderson, Bob Chandler, and Neil Thibert. 

King County DNR also attended several coordination meetings to document 
and map the existing combined sewer system.  The County provided 
information about the function of diversion structures, areas served by 
separated storm systems, and CSO data, as well as constituents common in 
combined sewage and the removal efficiency of the West Point TP and Denny 
Way CSO Treatment Facility.  The main County contacts were Karen Huber, 
Bob Swarner, and Eric Davison. 

Information about existing water quality was collected primarily from 
Ecology using the 303(d) List of Threatened and Impaired Waterbodies, Total 
Maximum Daily Loads (TMDLs), and Water Resource Inventory Area (WRIA) 
studies found on the internet, and NPDES CSO outfall water quality 
monitoring data found in the Elliott Bay Recontamination Study (Ecology 
1995a.  Information about BMP treatment removal efficiencies was also 
collected from Ecology. 
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Chapter 3  AFFECTED ENVIRONMENT 

3.1  Affected Environment Methods 
Pertinent historical water quality and sediment information used to 
characterize the affected environment was obtained by reviewing existing 
literature found through searches of standard literature databases (Aquatic 
Sciences and Fisheries Abstracts, Current Contents), library catalogs 
(University of Washington), Web searches, agency coordination, and NOAA’s 
Elliott Bay/Duwamish River Natural Resource Damage Assessment and 
Restoration Planning website.  The relevant information was then reviewed 
and summarized. 

Because the project is located adjacent to a marine waterbody and Lake 
Union,2 no floodplains were identified and no changes to the hydrology of the 
receiving waters will occur.  Therefore, these two elements of the affected 
environment were not characterized. 

3.2  Affected Environment Introduction 
The existing Alaskan Way Viaduct and Seawall Replacement Project area is 
part of the highly developed downtown urban corridor along the Elliott Bay 
waterfront (Exhibit 3-1).  The project area has been developed for over 100 
years and is assumed to be 100 percent impervious.  Development and 
associated activities have degraded the water quality and nearshore 
sediments of receiving waterbodies surrounding the project area, including 
Elliott Bay, the Duwamish River, Puget Sound, and Lake Union.  Specific 
sources of pollutants in the project area include discharges from industrial 
facilities, CSOs, spills, contaminated groundwater, and urban storm drains 
(Ecology 1995b). 

Historically, a combined sewer system was built in Seattle to collect both 
sanitary sewage and stormwater in a single pipe and convey it to a discharge 
location.  In the early 1960s, Metro was formed and prepared the 
Comprehensive Sewer Plan and work began to reduce the annual volume of 
untreated sanitary and combined sewage discharge to surface waters in King 
County.   

                                                 

2  The water surface elevation of Lake Union is controlled by the Army Corps of Engineers at 
the Hiram M. Chittenden Locks. 
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As part of this program, the City and Metro constructed several projects 
within the project area that have reduced the frequency and volume of 
remaining CSOs (Metro 1988a).  The goal of these projects and others outlined 
in the 1988 CSO Control Plan is to reduce the total untreated CSO volume by 
76 percent by the year 2006 (Metro 1988a).  In addition, Seattle produced a 
CSO control plan in 1988 and an update in 2001 and has had an active CSO 
reduction plan since the 1970s. 

The project area covers approximately 98 acres, and runoff from the project 
area drains to 20 sub-basins (Exhibits 3-3, 3-4, and 3-5).  The sub-basins shown 
on Exhibits 3-3, 3-4, and 3-5 are inclusive of all the alternatives; however, the 
proposed footprint and corresponding area of PGIS associated with each 
alternative varies within the sub-basins.  In general, these sub-basins are part 
of larger complex basins that drain most of Seattle (Exhibit 3-2).  Most of the 
stormwater runoff from the central and north waterfront sections of the 
project area discharges to Elliott Bay.  Runoff from other portions of the 
project area discharges to the Duwamish River, Puget Sound, and Lake Union 
(Exhibits 3-3, 3-4, and 3-5). 

Stormwater from the project area is currently collected in a complex system of 
pipes, which is part of the historical combined sewer system.  These pipes are 
local, privately owned pipes or owned by either King County DNR or the City 
of Seattle.  These pipes do one of three things: 

1. They collect stormwater from the existing viaduct and convey it to a 
stormwater-only outfall, where it is discharged with minimal 
treatment. 

2. They collect stormwater and convey it to the City’s combined sewer 
system, and then on to the County’s combined system and the West 
Point Treatment Plant. 

3. They collect stormwater and convey it to a diversion structure where 
flows will either be diverted to the County’s combined sewer system 
or discharge directly to Elliott Bay or the Duwamish River. 

Sub-basin type is defined based on how runoff from the viaduct and Alaskan 
Way surface street is collected and conveyed to the receiving water (Exhibit 
3-6).  Storm only sub-basins are sub-basins where stormwater runoff from the 
project area is collected in a stormwater-only drainage system and discharged 
to the receiving water.  Diversion structure sub-basins are sub-basins where 
stormwater runoff from the project area is collected in a stormwater-only  
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Exhibit 3-6.  Existing Project Sub-basin Areas and Receiving Water 
Receiving 

Water/ 
Sub-basin 

Sub-basin 
Area 

(Acres) 
Outfall 
Type Outfall Owner 

Project Basin 
Type 

Existing Water Quality 
Treatment 

Duwamish River    
Lander 12.0 Shared City Stormwater/ 

County CSO 
Diversion 
Structure 

Low-Flow 
Diversion1 

Elliott Bay    
Royal Br ougham 
South 

14.7 Shared City Stormwater/ 
County CSO 

Diversion 
Structure 

Minimal 

Royal Brougham 
North 

8.4 Shared City Stormwater/ 
County CSO 

Diversion 
Structure 

Minimal 

Washington  5.0 Storm City Storm Only Minimal 
T46 13.4 Storm Unknown Storm Only Minimal 
Madison  6.0 Shared City Storm Only Minimal 
S1 1.9 Storm City Storm Only Minimal 
S2 4.2 Storm City Storm Only Minimal 
Seneca  0.5 Storm City Storm Only Minimal 
University  3.1 Shared City Storm Only Minimal 
S3 2.6 Storm City Storm Only Minimal 
Pine  3.0 Storm City Storm Only Minimal 
S4 0.8 Storm City Storm Only Minimal 
S5 0.8 Storm City Storm Only Minimal 
Sub-Total Area 64.4     
Puget Sound    
King2 5.0 CSO  City Combined West Point TP 
Pike  2.1 None  N.A. Combined West Point TP 
Vine 2 4.8 CSO  City Combined West Point TP 
Denny2 4.1 CSO  County Combined West Point TP 
Lake Union West3 4.2 CSO  County Combined West Point TP 
Sub-Total Area 20.2     
Lake Union    
Broad 1.2 Storm City Storm Only Minimal 
Project Total Area 97.8    

1 Low flow diversions are structures constructed within the drainage system that divert a volume of 
runoff equivalent to the first flush to the combined sewer system and divert the remaining volume to an 
outfall for direct discharge.  For this analysis, it was assumed that the first flush is equivalent to 10 
percent of the annual flow volume. 
2 Puget Sound is the receiving water during normal operating conditions.  During CSO events, runoff 
will discharge to Elliott Bay as a CSO. 
3 Puget Sound is the receiving water during normal operating conditions.  During CSO events, runoff 
will be routed to the new Denny Tunnel and will discharge to Elliott Bay as a treated CSO at Denny.  
During extreme events, runoff will discharge to Lake Union as a CSO. 
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drainage system, but a diversion structure upstream of the outfall diverts the 
first flush to the combined sewer system for treatment.  Combined sub-basins 
are sub-basins where stormwater runoff from the project area is collected in 
the combined sewer system. 

The project area storm only sub-basins are generally part of small drainage 
basins located along Alaskan Way surface street and the viaduct.  Some of 
these sub-basins drain to shared CSO/storm outfalls, but are independent of 
the larger combined sewer system (Exhibit 3-2).  These sub-basins cover 
approximately 42.4 acres and are part of the Duwamish/Green Watershed, 
which covers approximately 372,500 acres and is the main source of fresh 
water to Elliott Bay. 

The combined project area sub-basins are part of a larger system.  King 
County DNR operates interceptor pipes and treatment plants within this 
system, which extends from approximately the Snohomish County line to 
Federal Way to Issaquah and includes sanitary and combined sewer flows.  
The City’s combined sewer system is connected to the King County system 
and includes the project area combined sub-basins (Exhibit 3-2).  The project 
area combined sub-basins (including sub-basins with diversion structures) 
cover approximately 53 acres and are part of larger sub-basins that cover 
approximately 1,990 acres (Brown and Caldwell 2002).  In addition, the project 
combined sub-basins are located immediately upstream of the outfall in the 
lowest portion of the larger basin. 

Under normal operating conditions, the City’s combined sewer system drains 
to a large County conveyance pipe under Second Avenue called the Elliott 
Bay Interceptor (EBI).  The EBI conveys flows to the West Point TP for 
treatment and discharge into Puget Sound.   

During normal operations, all flows that are part of the combined stormwater 
system are conveyed to the West Point TP, where they are treated and 
discharged to Puget Sound.  However, portions of the combined sewer system 
have limited capacity.  During wet weather conditions, when the capacity is 
exceeded, overflows are directed to CSO outfalls that discharge to the 
Duwamish River, Elliott Bay, or Lake Union (see Exhibit 3-2). 

This section describes both the built and the natural environments that could 
potentially be affected by the construction and/or operation of the proposed 
Build Alternatives.  Specifically, this section describes the existing water and 
nearshore sediment quality of the waterbodies that receive runoff from the 
project area and identifies locations where the natural environment may be 
more susceptible to temporary and/or long-term impacts. 
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3.3  Duwamish River 
The Duwamish River is part of Water Resource Inventory Area 9 (WRIA 9).  It 
originates at the confluence of the Green and Black Rivers, and it flows 
approximately 13 miles to Elliott Bay.  The Duwamish River has a 
contributing basin of approximately 372,500 acres and is the primary 
freshwater source to Elliott Bay.  The Duwamish River is a Type S stream.  
Ecology defines Type S streams as streams that are shorelines of the state and 
typically have high fish, wildlife, or human use (WAC 222-16-031, RCW 
90.58).  The lower 10 miles of the Duwamish River, including the portion 
adjacent to the project area, are tidally influenced and estuarine (Ecology 1994, 
1995a).  The mouth of the Duwamish River is divided into two channels (the 
East and West Waterways) by Harbor Island.  The East Waterway carries 
between 20 and 30 percent of the flow depending on the tidal conditions.  The 
Duwamish River East Waterway3 is located adjacent to the southern portion 
of the project area, and it receives runoff from the project area via the Lander 
shared storm/CSO outfall.  Ecology has designated the following uses for 
protection in the Duwamish River: salmon/trout rearing, secondary contact 
recreational uses water supply (industrial and agricultural), stock watering, 
wildlife habitat, sport fishing, boating, aesthetic enjoyment, and commerce 
and navigation (WAC 173-201A). 

Segment 921 of the Duwamish River, which is adjacent to the project area, is 
not listed on Ecology’s 303(d) list for water quality parameters, but is listed for 
sediment criteria (Section 3.5) (Ecology 1998a).  Exceedances of sediment 
criteria are generally associated with contamination from current and historic 
industrial activities and contaminated discharges from CSOs and stormwater 
outfalls.  No TMDLs have been prepared for the Duwamish River.  Runoff 
from the project area drains to the Duwamish River via the Lander Sub-basin.  
The Hanford Sub-basin and outfall are located south and adjacent to the 
Lander Sub-basin.  Although the Hanford Sub-basin does not directly receive 
runoff from the project area, due to its proximity to the project area it was 
described in this document. 

3.3.1 Lander Sub-basin 

The Lander Sub-basin covers approximately 12 acres and includes the existing 
viaduct between Forest Street and S. Holgate Street.  The total contributing 
area to the Lander outfall is much larger than the Lander Sub-basin and 
includes areas east of I-5 (see Exhibit 3-2).  Historically, runoff from the 

                                                 

3  The Duwamish River is defined in WAC as a line bearing 254 degrees true from the 
northwest corner of berth 3 of Pier 37. 
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Lander Sub-basin was collected in the combined sewer system.  The 
Lander/Bayview Separation project was completed in the late 1980s to reduce 
overflows at this outfall by separating stormwater runoff from the Lander 
Sub-basin (and other areas) from the combined sewer system, creating a new 
combined line and a parallel stormwater-only system (Ecology 1994).  
Currently, stormwater runoff in the Lander Sub-basin flows through a 
diversion structure, which diverts a volume of stormwater runoff equivalent 
to the first flush to the combined sewer system for treatment and discharge at 
the West Point TP.  King County DNR manages the Lander outfall as a shared 
stormwater/CSO for the combined sewer system (Exhibit 3-7).   

Exhibit 3-7.  CSO Discharges to the Duwamish River (East Waterway in the 
Project Vicinity) (King County 2003) 

 Hanford1 Outfall Lander Outfall 

Study Period 
Frequency 

(Events/Year) 

Volume  
(Million Gallons/ 

Year) 
Frequency 

(Events/Year) 

Volume  
(Million Gallons/ 

Year) 

1983 Baseline2 23 266 22 143 

19992 15 210 12 100 

20052 15 223 12 100 
1 Modeled data is for King County Hanford #2 system. 
2 Based on historical CSO events and modeling (King County 2000). 

3.4  Elliott Bay 
Elliott Bay makes up the eastern portion of central Puget Sound and is an 
estuary (Ecology 1994).  The shallow nearshore is adjacent to the AWV project 
area is and where the outfalls discharge.  A more detailed description of the 
nearshore environment of Elliott Bay is provided in Appendix R, Fisheries, 
Wildlife, and Habitat Discipline Report. 

The Duwamish River flows into the southern portion of Elliott Bay and is the 
primary source of fresh water to Elliott Bay.  Residence time of fresh water in 
the Inner Harbor varies from 1 to 10 days depending on weather.  Based on 
the results of numerous studies, estuarine water in Elliott Bay generally 
circulates counter-clockwise.  Fresh water enters from the Duwamish, moves 
north along the Inner Harbor, and then flows out to Puget Sound (Ecology 
1995b; URS and Evans-Hamilton 1986).  Water currents in the Inner Harbor 
are generally low, and velocities are typically oriented parallel to the faces of 
downtown waterfront piers (Sillcox et al. 1981).   

Ecology has designated Elliott Bay as an excellent waterbody for aquatic life 
uses and primary contact recreational uses.  Ecology has also designated the 
following uses for protection: shellfish harvesting, wildlife habitat, sport 
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fishing, boating, aesthetic enjoyment, and commerce and navigation.  Elliott 
Bay has been listed on the 1998 Ecology 303(d) List of Impaired and 
Threatened Waterbodies for exceeding fecal coliform criteria near the Denny 
Way CSO outfall.  No TMDLs for pollutants of concern have been prepared 
for Elliott Bay.  In addition, Elliott Bay has also exceeded numerous sediment 
criteria, which are discussed in Section 3.7.2, Nearshore Sediments.   

Stormwater runoff from the central project area drains to Elliott Bay via City 
stormwater outfalls or City Stormwater/County CSO shared outfalls (Exhibit 
3-4).  These outfalls drain the Royal Brougham, Washington, Madison, Seneca, 
University, and Pine Sub-basins.  In addition, stormwater from the “S” Sub-
basins and the T46 Sub-basin drain directly to Elliott Bay via catch basins 
and/or small pipes in the seawall. 

3.4.1 Royal Brougham Sub-basin 

The project area is located in two Royal Brougham sub-basins, Royal 
Brougham South (14.7 acres) and Royal Brougham North (8.4 acres), which 
are located between S. Holgate Street and Railroad Way S.  Stormwater runoff 
in these sub-basins flows through a diversion structure, which diverts a 
volume of stormwater runoff equivalent to the first flush to the combined 
sewer system for treatment and discharge at the West Point TP.  The 
remainder of the stormwater is conveyed to the shared City 
stormwater/County CSO 72-inch Connecticut outfall, where it is discharged 
with minimal treatment.   

King County DNR operates the Kingdome (Royal Brougham) regulator as 
part of the EBI system and regulates CSO events that occur at this outfall.  
Exhibit 3-8 shows the frequency and volume of recorded CSO events at the 
shared Connecticut outfall.  King County DNR plans to construct a new CSO 
treatment plant at Royal Brougham by the year 2026.  This plant is intended to 
treat CSOs from the Royal Brougham and King Basins. 

Exhibit 3-8.  King County DNR CSO Discharges to Elliott Bay (King County 2003) 
 Royal Brougham Outfall King Outfall Denny Outfall 

Study Period 
Frequency 
(events/yr)  

Volume 
(MG/yr) Frequency 

Volume 
(MG/yr) Frequency 

Volume 
(MG/yr) 

1983 Baseline1 29 90 14 55 25 502 

19991 10 79 14 38 24 449 

20051 10 70 14 38 1 8 
MG/yr = million gallons per year 
1 Based on historical CSO events and modeling (King County 2000). 
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In addition to the Royal Brougham CSO, King County operates the King and 
Denny CSOs, which receive runoff from the project and also drain to Elliott 
Bay.  These CSOs are discussed later in the Puget Sound section (Section 3.5). 

3.4.2 Washington Sub-basin 

The Washington Sub-basin covers approximately 5 acres and includes the 
existing viaduct between S. King Street and Yesler Way.  As part of the City of 
Seattle Elliott Bay partial separation project completed in the early 1990s, 
stormwater runoff in this basin was separated from the combined sewer 
system and is now collected and discharged in a stormwater-only drainage 
system.  As a result, stormwater runoff from this sub-basin discharges to 
Elliott Bay with minimal treatment via a 72-inch stormwater-only outfall (see 
Exhibit 3-4).  None of the stormwater runoff from this sub-basin is diverted to 
the West Point TP.   

A second outfall at S. Washington Street, located just north of the stormwater 
outfall, functions as a CSO for the City’s combined sewer system (Exhibit 3-4).  
Under existing conditions, no stormwater runoff from the project area flows 
to this outfall.  In addition to the Washington CSO outfall, the City also 
maintains shared stormwater/CSO outfalls at Madison and University Streets 
and a CSO outfall at Vine Street within the project area.  The CSO discharge 
volumes and frequencies for these outfalls are shown in Exhibit 3-9.   

Exhibit 3-9.  City of Seattle CSO Discharges to Elliott Bay 
 Washington Outfall Madison Outfall University Outfall Vine Outfall 

Study Period 
Frequency 
(events/yr) 

Volume 
(MG/yr) Frequency 

Volume 
(MG/yr) Frequency 

Volume 
(MG/yr) Frequency 

Volume 
(MG/yr) 

1993-19941 - 0.8 - 0.7 - 2.8 2.5 3.3 

1998-19992 0 0.0 0 0.0 0 0.0 0 0.0 

20002 3 0.1 0 0.0 0 0.0 0 0.0 
1 Ecology (1995b), values based on average value reported. 
2 Seattle (2002). 
 

3.4.3 Madison Sub-basin 

The Madison Sub-basin covers approximately 6 acres and includes the 
existing viaduct, Alaskan Way surface street, and other local surface streets 
between Yesler Way and Spring Street.  As part of the City of Seattle’s Elliott 
Bay partial separation project completed in the early 1990s, stormwater runoff 
in this basin was separated from the combined sewer system and is now 
collected and discharged in a stormwater-only drainage system.  As a result, 
stormwater runoff from this sub-basin discharges with minimal treatment to 
Elliott Bay via a 60-inch stormwater/CSO outfall (see Exhibit 3-4).  None of the 
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stormwater runoff from this sub-basin is diverted to the West Point TP.  This 
outfall is also a City CSO, though no CSOs have been reported since 1995 
(Exhibit 3-9). 

3.4.4 Seneca Sub-basin 

The Seneca Sub -basin is a 0.5-acre area located between Spring Street and 
University Street along the waterfront.  Stormwater runoff from this sub-basin 
discharges with minimal treatment to Elliott Bay via a 10-inch stormwater 
outfall.  None of the stormwater runoff from this sub-basin is diverted to the 
West Point TP. 

3.4.5 University Sub-basin 

The University Sub-basin is located in the central portion of downtown and 
drains approximately 3.1 acres.  Approximately 1.7 to 2.9 acres (depending on 
the alternative) of the existing viaduct and Alaskan Way surface street 
between Union and University Streets drain to this sub-basin.  Stormwater 
runoff in this basin was separated from the combined sewer system as part of 
the City’s Elliott Bay partial separation project completed in the early 1990s.  
As a result, stormwater is now collected and discharged in a stormwater-only 
drainage system.  Therefore, stormwater runoff from this sub-basin 
discharges with minimal treatment to Elliott Bay via a 24-inch shared 
stormwater/CSO outfall with a drop structure built into the seawall at 
University Street.  None of the stormwater runoff from this sub-basin is 
diverted to the West Point TP.  Although this outfall serves as a City CSO, no 
CSOs have been reported since 1995 (Exhibit 3-9). 

3.4.6 Pine Sub-basin 

The Pine Sub-basin, approximately 3.0 acres, is located between Pike Street 
and Lenora Street.  The existing viaduct and local surface streets make up the 
majority of land use in this sub-basin.  Stormwater runoff from this sub-basin 
discharges with minimal treatment to Elliott Bay via a 16-inch stormwater 
outfall.  None of the stormwater runoff from this sub-basin is diverted to the 
West Point TP.  

3.4.7 “S” Sub-basins 

There are five small sub-basins, totaling 15.9 acres, where minimally treated 
runoff from the existing Alaskan Way surface street drains directly to Elliott 
Bay via a system of catch basins and small pipes and cracks in the existing 
seawall (Exhibit 3-10). 
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Exhibit 3-10.  Summary of “S” Sub-basins 
Sub-basin Name Area (Acres) Corresponding Streets 

S1 1.9 Clay and Bay 

S2 4.2 Lenora and Clay 

S3 2.6 Pike and Lenora 

S4 0.8 University and Pike 

S5 0.8 Madison and University 
 

The sub-basins are located between approximately Bay and University Streets 
along the Alaskan Way surface street. 

3.4.8 T46 Sub-basin 

The T46 Sub-basin is located on Terminal 46 and covers approximately 13.4 
acres.  Under existing conditions, there is no formal drainage system in place, 
and it was assumed that runoff discharges untreated directly to Elliott Bay via 
catch basins or holes in the over-water structure. 

3.5  Puget Sound 
Puget Sound is a large marine waterbody that covers approximately 900 
square miles, including Elliott Bay.  Other than Elliott Bay, Puget Sound has 
not been listed on Ecology’s 303(d) list.  In the project area, Ecology has 
designated the same uses for protection as Elliott Bay (WAC 173-201A).  No 
TMDLs have been prepared for Puget Sound in the vicinity of the project area. 

Under normal operating conditions, which include small storms, stormwater 
runoff from the King, Pike, Vine, Denny, and West Lake Union Sub-basins is 
collected in combined sewer pipes and discharged to Puget Sound as treated 
combined stormwater at the West Point TP deep water outfall.  Treatment at 
the West Point TP includes settling and disinfection.  During large storm 
events, when the combined sewer capacity is exceeded, untreated CSO events 
occur at numerous locations within the system, including outfalls located 
along the Duwamish East Waterway and Elliott Bay waterfront.  In addition, 
treated events will occur at the Denny outfall once the Denny Way CSO 
Treatment Facility is online in 2005.  Construction is underway for a joint King 
County/City project that will divert combined flows from the County’s Dexter 
outfall, as well as other City Lake Union CSOs, to the Denny system.  This 
project will construct a CSO storage facility to provide additional capacity.  
This project is expected to be operational in 2005 and was assumed to be an 
existing condition for this analysis. 
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3.5.1 King Sub-basin 

The King Sub-basin is approximately 5.0 acres and includes the existing 
viaduct between Railroad Way S. and S. King Street.  The King Sub-basin is 
part of a larger basin that extends east of I-5 (see Exhibit 3-2) (Brown and 
Caldwell 2002).  Stormwater runoff in this sub-basin is collected in separated 
storm pipes; however, they connect to the combined sewer system upstream 
of a diversion structure.  Therefore, under normal operating conditions, 
stormwater runoff from this basin is diverted to the EBI and is conveyed to 
the West Point TP for treatment and discharged to Puget Sound.  During large 
storm events, combined stormwater runoff is discharged in a 48-inch pipe to 
Elliott Bay as an untreated CSO (Exhibit 3-4).   

3.5.2 Pike Sub-basin 

The Pike Sub-basin covers approximately 2.1 acres in the central portion of the 
project area.  Runoff from this sub-basin is collected in combined sewer pipes 
and conveyed to the Pike Street “ADIT” structure.  The ADIT structure is a 
vault with an 18-inch pipe that regulates the volume of flow diverted to the 
EBI.  During normal operations, stormwater runoff from this sub-basin is 
collected in the combined system and conveyed to the West Point TP for 
treatment and discharged to Puget Sound.  Because there is no outfall 
associated with this sub-basin, during large storm events, the system backups 
and flows are discharged as untreated CSOs at other City CSOs in the project 
area. 

3.5.3 Vine Sub-basin 

The Vine Sub-basin covers approximately 4.8 acres in the northern portion of 
the project area.  Within this sub-basin, the existing viaduct is primarily 
located in the Battery Street Tunnel.  However, stormwater runoff from 
surface streets and the portion of the viaduct exposed to rain is collected in the 
combined system.  During normal operations, stormwater runoff from this 
sub-basin will be collected in a combined stormwater system and will be 
conveyed to the West Point TP for treatment and discharged to Puget Sound.  
During large storm events, flows will either discharge at Denny Way after 
being treated at the Denny Way CSO Treatment Facility or discharge via the 
City’s 24-inch Vine Street outfall as an untreated CSO.  Although the City has 
not reported any overflows at this outfall, Ecology reported that 
approximately 3.3 MG per year were discharged from the outfall in 1993–1994 
(Exhibit 3-9). 
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3.5.4 Denny Sub-basin 

The Denny Sub-basin drains to the combined system and has a primary 
overflow point at the County’s Denny Way outfall.  This sub-basin is located 
along Taylor Avenue N., Sixth Avenue N., and Aurora Avenue N. between 
Mercer Street and Denny Way, in the northern portion of the project area.  The 
Denny Sub-basin is approximately 4.1 acres but is part of a much larger basin 
(see Exhibit 3-2).  The Denny Way outfall is also a main overflow point for the 
EBI.   

Runoff from this sub-basin is conveyed to the 72-inch Lake Union Tunnel, 
which connects to the EBI.  During normal operations, combined stormwater 
runoff from this sub-basin is conveyed to the West Point TP for treatment and 
discharged to Puget Sound.  During large storm events, flows will either 
discharge at Denny Way after being treated at the Denny Way CSO Treatment 
Facility or discharge via the County’s 96-inch Denny Way outfall as an 
untreated CSO (Exhibit 3-8). 

3.5.5 Lake Union West Sub-basin 

The Lake Union West Sub-basin is located in the northern portion of the 
project area.  Lake Union West is located along Mercer Street and covers 
approximately 4.2 acres between Fifth Avenue and Aurora Avenue N.  
During normal operations, runoff is collected in combined sewer pipes and 
conveyed north in pipes under streets near the western shore of Lake Union 
to the West Point TP for treatment and discharged to Puget Sound.  During 
large storm events, flows will be stored in the Mercer Tunnel and slowly 
released to the EBI for treatment at the West Point TP.  Volumes that exceed 
the 7.2 MG of storage within the Mercer Tunnel will be treated and 
discharged at the Denny Way outfall.  Volumes greater than the 1-year storm 
will be discharged to Lake Union via the County’s 48-inch CSO outfall. 

3.6  Lake Union 
Lake Union, which is part of WRIA 8, is located north of the project area in a 
highly urbanized watershed.  Less than 5 acres of the project area drains to the 
Lake Union Watershed, which is approximately 600 square miles (Ecology 
2004).  The water quality of Lake Union is influenced by freshwater inflows 
from Lake Washington and from storm drains and CSOs.  The lake represents 
a transitional area between the fresh waters of Lake Washington and marine 
waters of Puget Sound.  At deeper levels, water quality is also influenced by 
saline water introduced through the navigation locks.  During the summer 
(primarily July, August, and September), a layer of very low dissolved oxygen 
saline water forms along the bottom of Lake Union (Hansen et al. 1994).  The 
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saline water and summer lake water temperature cause stratification of the 
water column, which inhibits mixing of the surface and bottom waters during 
summer months (CH2M Hill 1999).  Typically, the anoxic bottom layer in 
Lake Union rapidly breaks up during the fall, along with the thermocline in 
Lake Union. 

Ecology has designated Lake Union as a Lake Class for water quality 
parameters.  Uses designated for protection under this classification include 
salmon and trout spawning, core rearing, migration and primary contact.  
Lake Union has not been listed on Ecology’s 303(d) list for ambient water 
quality.  However, it has exceeded sediment bioassay criteria, as described in 
Section 3.7.3, Nearshore Sediments.  Since Lake Union is not listed on 
Ecology’s 303(d) list, a TMDL is not required or established for this 
waterbody.  

3.6.1 Broad Sub-basin 

The Broad Sub-basin is located along Broad Street and covers approximately 
1.2 acres.  Land use in this sub-basin is primarily surface streets.  Stormwater 
runoff is collected in a stormwater-only drainage system and discharged with 
minimal treatment to Lake Union via a 30-inch stormwater-only outfall.   

3.7  Nearshore Sediments 
Sediments in the Duwamish River, the Elliott Bay waterfront area, and Lake 
Union contain various pollutants at levels that exceed state sediment 
management standards.  Existing information on known contaminants in 
nearshore sediments in these areas is described below. 

3.7.1 Duwamish River 

The Lander shared storm drain/CSO outfall and the Hanford CSO outfall 
discharge to the East Waterway of the Duwamish River (Segment 921).  
Sediment samples in this segment have exceeded the sediment quality 
standards for several metals and organic compounds and are the basis for 
inclusion of Segment 921 on the Washington State 1998 303(d) list.  Those 
chemicals include polycyclic aromatic hydrocarbons (PAHs), phthalates, 
polychlorinated biphenyls (PCBs), cadmium, copper, arsenic, silver, zinc, and 
other organic compounds.  The complete list of pollutants is provided in 
Attachment F. 

Sediment samples from the East Waterway in the vicinity of the Lander CSO 
and storm drain and the Hanford CSO, included in Ecology’s SEDQUAL 
Database (Release 4.4, February 2003) were screened for pollutants that exceed 
the Washington State Sediment Management Standards Cleanup Screening 
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Levels (CSLs).  The pollutants in these samples that exceed the CSLs are 
cadmium and mercury (Attachment F). 

In addition, the lower reaches of the Duwamish River upstream of the project 
area are on the Environmental Protection Agency’s (EPA) National Priorities 
List (NPL) for contaminated sediment (EPA 2001).  The EPA documented 
contaminated sediments in a 5-mile stretch of the Lower Duwamish 
Waterway, from the southern tip of Harbor Island to just downstream of river 
mile 5.0 near the County’s Norfolk CSO (EPA 2003).   

3.7.2 Elliott Bay 

Elliott Bay nearshore sediments contain high levels of various metals and 
chemical compounds considered pollutants (Romberg et al. 1984; EPA 1988; 
Metro 1988b; Tetra Tech, Inc. 1988; Metro 1989; Metro 1993; Hart Crowser 
1994; KCDMS 1994; Norton and Michelson 1995; Aura Nova Consultants, Inc. 
1995).  These sediments have been listed on the 303(d) list for exceeding state 
standards for numerous pollutants of concern (Attachment F).  Exceedances of 
sediment criteria are generally associated with previous industrial activities 
and stormwater and CSO outfalls.   

Nearshore sediments along the project outside of the wave-action zone have a 
high percentage of fine sediment (40 to 70 percent if not disturbed by vessel 
activity, cap placement, or dredging).   

Nearshore sediments are often further classified as either surface or sub-
surface sediment and may have different levels of contamination.  Within the 
project area, surface and sub-surface sediments contain mercury, silver, lead, 
zinc, and PAHs at levels that exceed applicable CSLs in specific locations 
(Exhibit 3-11) (Attachment F). 

In addition, subsurface sediments within the project area also contain 
concentrations of copper and PCBs exceeding CSLs.  Surface and sub-surface 
sediments within the project area also contain other pollutants at 
concentrations lower than CSLs (Attachment F).  Studies indicate that 
mercury may be the most widespread chemical of concern in both sub-surface 
and surface sediments within the project area.  However, this assumption has 
not been confirmed since areas under the piers and nearshore areas have not 
been well characterized.  The impacts analysis assumed that the levels of these 
pollutants measured at the sampling sites extend to areas under the piers.   
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Exhibit 3-11.  Pollutants in the Surface Sediments Adjacent to the Project That 
Exceed CSLs 

 Location1 

Pollutant 

County’s 
King 

Outfall 

City’s 
Washington 

Outfall 

City’s 
Madison 
Outfall 

City’s 
Seneca 
Outfall 

City’s 
University 

Outfall 

City’s    
Pine 

Outfall 

Mercury X X X X X X 

Silver  X X  X   

Lead X X     

Zinc X      

LPAHs2   X    

HPAHs3   X   X 
1 Sediments are located within 250 feet of the outfall (Attachment F). 
2 Low molecular-weight polycyclic aromatic hydrocarbons - specifically the following chemicals: 
Naphthalene, Acenaphthylene , Acenaphthene, Fluorene , Phenanthrene, Anthracene, Methylnaphthalene 
(Aura Nova Consultants, Inc. and Ecology, for the Elliott Bay/Duwamish Restoration Program Panel, 
1995). 
3 High molecular-weight polycyclic aromatic hydrocarbons - specifically the following chemicals: 
Benz(a)anthracene, Benzo(a)pyrene, Benzo(g,h,i)perylene, Dibenz(a,h)anthracene, Chrysene, 
Fluoranthene, Indeno(1,2,3-cd)pyrene. 
 

Several sediment remediation projects have been completed to improve the 
sediment quality of nearshore sediments along Elliott Bay.  These sediment 
remediation projects have involved placing clean sediment (generally sand) 
on top of contaminated sediment.  This method of sediment remediation is 
called sediment capping.  The cap of clean sediment protects benthic 
organisms from coming into contact with contaminated sediment and 
prevents or reduces suspension of the contaminated sediments into the water 
column.  Within the project area, sediment remediation projects have been 
completed at Pier 51 (under a portion of the ferry terminal in 1989), Pier 53–55 
(1992), and Denny Way (1992) (Exhibits 3-12 and 3-13).  Ecology (1995b) 
determined that discharges from stormwater outfalls and CSOs do not contain 
enough pollutants to result in recontamination of remediated sediments 
higher than CSLs (Ecology 1995b).  However, the numerous outfalls in the 
vicinity may be an ongoing source of pollutants.  Recontamination may occur 
from non-point sources from spills, discharges from spills, and creosote 
pilings and bulkheads. 

 



Exhibit 3-12
Surface Sediment Sample Locations,
Data Sources, Sediment Remediation
Sites and CSD and Storm Drain Locations

Figure taken from:
     Aura Nova Consultants Inc. and Ecology, 1995

Alaskan Way Viaduct 554-1585-025/06(063) 12/03 (K)





This Page Intentionally Left Blank 



 
SR 99: Alaskan Way Viaduct & Seawall Replacement Project March 2004 
Water Resources Discipline Report  37 
Draft EIS 

3.7.3 Lake Union 

Lake Union is on the 1998 303(d) list for failing the freshwater sediment 
bioassay test.  Ecology has not promulgated freshwater sediment chemical 
standards.  To determine chemicals of potential concern in the south end of 
Lake Union in the vicinity of the Broad Street storm drain outfall, data 
collected from that area were compared to proposed freshwater sediment 
toxicity levels derived in three separate studies (Ingersoll et al. 1996; 
Environment Canada 1995; Ontario 1993).  Using these proposed levels as 
local benchmarks, lead, mercury, copper, nickel, zinc, and PAHs exceed at 
least one of the three sets of proposed sediment levels for fresh water 
(Attachment F). 
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Chapter 4  METHODOLOGY 
This section summarizes the methods and assumptions used to evaluate 
operational and construction impacts of the proposed Build Alternatives. 

4.1  Operational Impacts Introduction 
Stormwater runoff from highways has been shown to contain mostly metals 
and sediments (WSDOT 2002b).  In general, under existing conditions, 
stormwater runoff from the AWV and adjacent surface streets is either 
discharged to the environment with minimal treatment or discharged to the 
combined sewer system and treated at the wastewater treatment facility.  For 
the five AWV Build Alternatives, two approaches are considered for 
managing stormwater runoff from the project site (Exhibit 4-1).  The two 
approaches are the BMP Approach and the Convey and Treat Approach.  
Because the proposed project will treat stormwater, either approach will 
reduce the total amount of pollutant load from the project area relative to 
existing conditions.  This analysis was performed to evaluate the potential 
benefit to the environment and compare the two stormwater management 
approaches. 

The stormwater management approaches were evaluated by comparing the 
annual pollutant load associated with project stormwater runoff and the 
location that the pollutant load will be discharged to the environment to 
existing conditions.  A mass balance model was used to calculate the annual 
load for each alternative for the 2030 evaluation year.  Specific methods and 
assumptions used to compare the stormwater management approaches are 
presented in the following sections. 

Methods and assumptions used to estimate long-term groundwater impacts 
are presented in Appendix T, Geology and Soils Technical Memorandum. 

4.1.1 Annual Pollutant Load 

Annual pollutant load is a function of annual runoff volume and pollutant 
concentration.  The annual pollutant load was calculated for TSS, total Zn, and 
total Cu using “Method 3” in the WSDOT Water Resources Discipline Study 
Guidance (WSDOT 2002b).  Attachment C discusses the methods used to 
identify the pollutants evaluated in this analysis. 

Method 3 was developed by the Federal Highway Administration (FHWA) 
specifically for assessing potential water quality impacts from road projects.  
This method is appropriate for calculating annual pollutant loads for highway 
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projects that will have little or no land conversion.  The assumptions used to 
calculate annual runoff volume and pollutant concentrations are documented 
in the following sections. 

4.1.2 Discharge Location 

Although both approaches use existing outfalls, the percentage of the annual 
volume of stormwater discharged at each outfall differs between approaches 
for sub-basins in the Central Business District.  Therefore, the annual 
stormwater volume discharged into Elliott Bay and Puget Sound will differ 
under the BMP and Convey and Treat Approaches.  The assumptions used to 
determine the differences in the discharge location under the BMP Approach 
and the Convey and Treat Approach as compared to existing conditions are 
documented in the following sections. 

4.2  Stormwater Management Approaches 
The BMP Approach and the Convey and Treat Approach are the two 
approaches that may be used to manage stormwater runoff from the proposed 
project.  For purposes of this analysis, the BMP Approach is associated with 
the Rebuild, Aerial, and Tunnel Alternatives, and the Convey and Treat 
Approach is associated with the Bypass Tunnel and Surface Alternatives.  
However, at this stage of design, either stormwater management approach 
could be used under any of the proposed Build Alternatives and further 
design could modify the boundaries of either approach.  In addition, this 
analysis is intended to cover the range of impacts and benefits, and it is 
possible that the final stormwater management approach could include a 
combination of the two approaches.  Each approach is discussed in detail by 
geographic area in the following sections. 

4.2.1 South of S. Royal Brougham Way 

The BMP Approach and Convey and Treat Approach will both use 
stormwater BMPs to treat stormwater south of S. Royal Brougham Way, 
which includes the Lander and Royal Brougham South Sub-basins (Exhibit 
4-1).  In addition, the existing drainage paths and outfall locations will not 
change as compared to existing conditions (Exhibits 4-2 and 4-3). 

4.2.2 Central Business District 

As shown on Exhibits 4-4 and 4-5, the BMP Approach and the Convey and 
Treat Approach will manage stormwater runoff from the project area 
differently. 
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The BMP Approach 

The BMP Approach is based on current WSDOT and City of Seattle 
stormwater management manuals (WSDOT 1995; Seattle 2001b).  Under the 
BMP Approach, runoff from the project area in all the sub-basins will be 
treated and/or detained with stormwater BMPs.  Stormwater treatment BMPs 
will be used in sub-basins where stormwater is collected in stormwater-only 
pipes and conveyed directly to Elliott Bay.  Detention BMPs will be used to 
detain stormwater runoff prior to discharge to the combined sewer system.  In 
addition, existing drainage paths and receiving waters will not change 
(Exhibits 4-4).  King County is planning to construct the Royal Brougham TP 
by the year 2026.  Therefore, it was assumed to be in place for the 2030 
evaluation year of the project.  Under existing conditions and the BMP 
Approach, it was assumed that the Royal Brougham TP will treat CSOs from 
the King Sub-basin as currently planned by King County.  
The Convey and Treat Approach 

In the Central Business District, the Convey and Treat Approach will collect 
stormwater runoff and convey it to the combined sewer system, with 
treatment being provided at the West Point TP during normal operating 
conditions and some treatment being provided at the Denny Way CSO 
Treatment Facility during wet weather events (Exhibit 4-5). 

CSOs south of Columbia Street will be treated at the proposed Royal 
Brougham TP.  King County is planning to construct the Royal Brougham TP 
by the year 2026.  Therefore, it was assumed to be in place for the 2030 
evaluation year of the project.  However, under the Convey and Treat 
Approach, this facility will be constructed earlier than planned and enlarged 
by 11 percent to treat additional flows from the project area that are not 
currently part of the combined sewer system, additional sanitary flows from 
cruise ships, and Terminal 46 expansion.  If the capacity of the West Point TP, 
EBI, and Royal Brougham TP were ever exceeded, overflows would discharge 
to Elliott Bay as a reported CSO event. 

North of Columbia Street, the combined sewer system will operate as under 
existing conditions.  However, a greater volume of runoff will be conveyed to 
the combined system during all storms. 
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