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Acronyms and Abbreviations 

 A 

ADT average daily traffic 

 B 

BMP best management practice 

 C 

CEQ Council on Environmental Quality 

cfs cubic feet per second 

 E 

EBI Elliott Bay interceptor 

Ecology Washington State Department of Ecology 

ESA Endangered Species Act 

 H 

HRM Highway Runoff Manual 

 N 

NAVD North American Vertical Datum 1988 

NPDES  National Pollutant Discharge Elimination System 

NTUs Nanson turbidity units 

 P 

PGIS  pollution-generating impervious surfaces 

 S 

SPCC spill prevention, control, and countermeasures 

SWPPP stormwater pollution prevention plan 

 T 

TMDL  total maximum daily load 
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TSS total suspended solids 

 U 

U.S. EPA  United States Environmental Protection Agency 

 W 

WAC  Washington Administrative Code 

WSDOT Washington State Department of Transportation 
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Glossary of Technical Terms 

Aquifer – a saturated, permeable geologic unit that can 
transmit substantial quantities of water. 

Aquiclude – a subsurface rock, soil, or sediment unit that does 
not yield useful quantities of water. 

Aquitard – a saturated geologic unit that is not permeable 
enough to transmit substantial quantities of groundwater (see 
Aquifer and Aquiclude). 

Baker tanks – portable water tanks the size and shape of a 
semi-trailer that are frequently used to hold/settle runoff from a 
construction site. 

Basic stormwater treatment – stormwater treatment that 
meets the performance goal of removing at least 80 percent of 
total suspended solids. 

Best management practice (BMP) – a schedule of activities, 
prohibition of practices, physical structures, maintenance 
procedures, and other management practices undertaken to 
reduce or prevent increases in run-off quantity and pollution. 

Combined sewer system – A pipe system that carries both 
sanitary sewage and stormwater runoff.  

Conservation measures – Measures that are made part of the 
proposed project in order to meet environmental regulations. 
An environmental assessment identifies residual project effects 
after the implementation of conservation measures. 

Detention – release of surface and stormwater run-off from a 
site at a slower rate than it is collected by the drainage system, 
the difference being held in temporary storage. 
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Floodplain – the land adjacent to water bodies that can be 
inundated by a flood. 

Geologic unit – a layer of soil or rock that has a common 
depositional or formation history and typically similar 
properties (grain size, color, texture, strength). 

Impervious area – a surface that does not allow rainfall to 
infiltrate; typically roads, sidewalks, parking areas, and roofs. 

Non-pollution-generating impervious surface (non-PGIS) – 
an impervious surface not considered a substantial source of 
pollutants in stormwater runoff; includes sidewalks and related 
pedestrian areas not accessed regularly by motor vehicles. 

Pollutant load – the mass of a pollutant per unit of time, 
typically expressed as pounds per year. 

Pollution-generating impervious surface (PGIS) – an 
impervious surface that is considered a substantial source of 
pollutants in stormwater runoff, including surfaces that receive: 
1) direct rainfall and are subject to vehicular use; 2) industrial 
activities; or 3) storage of erodible or leachable materials, 
wastes, or chemicals. 

Regulator – a mechanical device controlling the flow of water. 

Run-on – stormwater flowing onto the project site area from 
an upgradient area. 

Secondary treatment – wastewater that is settled to remove 
suspended solids and then given additional treatment (usually 
biological) to reduce dissolved pollutants in the water. 

Separated storm system – A pipe system that carries only 
stormwater runoff. 

Sole-source aquifer – any aquifer designated by U.S. EPA 
that: 1) supplies 50 percent or more of the drinking water to the 
population living over the aquifer, 2) has distinct 
hydrogeological boundaries, and 3) for which there is no 
economically feasible alternative source of drinking water if it 
should be contaminated. 
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Total suspended solids (TSS) – a water quality measurement. 
Suspended solids are solids that are not in true solution and that 
can be removed by filtration. Such suspended solids usually 
contribute directly to turbidity. 

Turbidity – the degree to which water is muddy or cloudy, 
usually due to the presence of suspended fine particles. 
Turbidity is often measured in terms of Nanson turbidity units, 
or NTUs. . “Turbid” water contains high concentrations of 
suspended solids. 

Water quality treatment flow and volume – the amount of 
runoff that a water quality facility must be designed to treat. It 
may be a specified rainfall depth or a cumulative percentage of 
total runoff. In the Puget Sound Region, this is generally the 
runoff associated with the 6-month storm with approximately 
92 percent of total runoff receiving treatment. 

Wellhead protection area – an area managed by a community 
to protect groundwater drinking water supplies. 
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Summary 

What is the proposed project and why is it needed? 

The Washington State Department of Transportation (WSDOT) 
proposes to construct improvements to State Route (SR) 519 in 
Seattle as Phase 2 of the SR 519 Intermodal Access Project. 
The project would include three components: 

▪ A proposed new Interstate 90 (I-90) off-ramp to South 
Atlantic Street (I-90 off-ramp) 

▪ A proposed new overpass crossing over the BNSF Railway 
tracks at South Royal Brougham Way  

▪ Roadway widening along the existing South Atlantic Street 
east of First Avenue South and improvements to the 
intersection of First Avenue South and South Atlantic 
Street 

SR 519 is an important thoroughfare for cars, trucks, and 
pedestrians in Seattle's South of Downtown (SODO) district. In 
2004, WSDOT opened Phase 1 of the SR 519 project, 
consisting of the South Atlantic Street overpass (Edgar 
Martinez Drive) and a new on-ramp from South Atlantic Street 
to I-5 and I-90. The Proposed Action (SR 519 Intermodal 
Access Project Phase 2: South Atlantic Corridor) would 
complete the SR 519 project by providing a direct westbound 
connection from the I-5/I-90 freeway system to the Seattle 
waterfront and Port of Seattle terminals. Currently, westbound 
traffic from the freeway exits at Fourth Avenue South. The 
traffic then follows a circuitous route to South Atlantic Street to 
cross safely over the BNSF Railway tracks located just east of 
Safeco Field and Qwest Field. Vehicular and pedestrian traffic 
on South Royal Brougham Way must use an at-grade railroad 
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crossing, and this is a safety issue. New roadway structures are 
needed to allow vehicles and pedestrians to reach their 
destinations safely, quickly, and directly. 

The Proposed Action would also connect the existing 
westbound off-ramp from I-5 and I-90 to the current South 
Atlantic Street overpass; and construct improvements at the 
intersection of First Avenue South and South Atlantic Street. It 
would widen South Atlantic Street to accommodate traffic 
along this new route. A grade-separated crossing over the 
railroad tracks at South Royal Brougham Way would also be 
built. 

This project would improve traffic mobility and safety by 
improving connections between Interstates 5 and 90 and Port 
of Seattle terminals, the Washington State Ferries terminal at 
Colman Dock, waterfront commercial interests, and the 
stadium area. The project would also allow people to walk 
more safely to and from the stadium area, especially where 
pedestrians have to cross railroad tracks. 

What is the affected environment? 

The study area for water resources for the SR 519 Intermodal 
Access Project – Phase 2 is a 5-acre area that includes localized 
stormwater drainages and groundwater resources that could be 
affected by the project. The study area includes the proposed 
I-90 off-ramp, the overpass over the BNSF Railway tracks, the 
intersection realignment at First Avenue South and South 
Atlantic Street, and adjacent existing roads affected by the 
proposed project improvements. These roads include South 
Royal Brougham Way, South Atlantic Street, and First, Third, 
and Fourth Avenues South, in the vicinity of Safeco Field. The 
study area also includes the southeast portion of Elliott Bay, 
located about one-half mile to the west of First Avenue South, 
and a combined sewer outfall that serves the area. 

How were the effects of the project on water 
resources analyzed? 

To identify potential project effects on water resources, the 
project team superimposed engineering drawings of the 

SR 519 Intermodal Access Project – Phase 2 | Water Resources Use Discipline Report Page xii 
February 2008 



preliminary project design on an aerial photo of the project site. 
Pervious areas, pollution-generating impervious areas, and 
non-pollution-generating impervious areas were calculated. 
These areas were verified through field observations. Runoff 
from the proposed I-90 off-ramp to South Atlantic Street would 
be treated in a stormwater facility owned and maintained by 
WSDOT. This facility would be designed using WSDOT 
standards. Both City of Seattle and WSDOT stormwater 
facility sizing requirements were applied to determine 
requirements for the remaining project stormwater facilities 
that would be owned and maintained by the City. The more 
stringent (conservative) of the two were applied to determine 
the requirements for the City stormwater facilities. 

The pre- and post-project pollutant loads associated with the 
project road surfaces were calculated using the Level Two 
stormwater analysis presented in the WSDOT document BA 
(Biological Assessment) Writers Guidance for Preparing the 
Stormwater Section of Biological Assessments (WSDOT, 
2006a) (refer to Appendix A). 

What water resources effects would occur during 
construction of the project, and what mitigation is 
proposed? 

The study area has little gradient and there are no surface water 
bodies immediately adjacent to the project footprint. However, 
there would be a risk that, during construction, excessive 
suspended sediments could be transported into the stormwater 
collection system and ultimately the combined sewer system 
serving the area. Other potential sources of construction-related 
water pollution would be concrete wash water and spills or 
leaks of petroleum products related to refueling and 
maintenance of construction equipment. These construction-
related effects would be temporary. 

Best management practices (BMPs) would be implemented 
during construction to minimize the risk of sediment, 
petroleum products, or other contaminants reaching the 
stormwater system. Concrete wash water would be isolated and 
collected separately. It would either be treated onsite to reduce 
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pH and suspended solids or collected for offsite treatment and 
disposal at a location meeting applicable discharge regulations. 
Other BMPs that would be used to control construction runoff 
and reduce erosion potential could include sediment ponds or 
tanks, silt fencing, and straw wattles. Inlet protection would be 
installed in all stormwater inlets receiving runoff from the 
project. A temporary erosion and sediment control (TESC) plan 
and a spill prevention, control and countermeasures (SPCC) 
plan would be prepared, describing in detail the specific BMPs 
that would be implemented. Collectively, these measures 
would protect water quality and minimize the possibility of 
turbid water in the stormwater collection system. No other 
construction mitigation is proposed. 

What water resources effects would occur during 
operation of the project, and what mitigation is 
proposed? 

The Proposed Action would increase impervious surface area 
by 0.97 acre. It would also convert 0.82 acre of non-pollution-
generating impervious surface to pollution-generating 
impervious surface. Basic stormwater treatment would be 
provided for all stormwater runoff from the project. This would 
reduce the quantity of pollutants discharged to Elliott Bay and 
to the West Point Treatment Plant below existing levels. The 
Proposed Action would create a slight improvement in water 
quality over current conditions. The 0.97 acre of new 
impervious area would represent a small increase in impervious 
surface within the study area that might produce a minor 
decrease in groundwater recharge in the study area. However, 
no effects on groundwater levels or quality are anticipated.  

Permanent stormwater treatment facilities would be installed as 
part of the project. Overall, the reduction in pollutant loading 
due to the treatment of the stormwater runoff would benefit 
water resources in the area. Therefore, no water resource 
mitigation measures are proposed. 
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What cumulative effects would there be on water 
resources? 

By adding stormwater treatment to runoff from areas not 
currently treated, the Proposed Action would slightly reduce 
the total amount of pollutants discharged annually to Elliott 
Bay. This reduction would make a small beneficial contribution 
to the cumulative effect on water resources by developments in 
and around the study area in the reasonably foreseeable future.  

Are any of the identified effects considered 
substantial? 

The project would not result in any serious effects on water 
resources or have a substantial adverse effect as defined in 
Chapter 4, Section 2. 

What effects on water resources would occur if the 
proposed action is not built? 

With the No Build Alternative, the stormwater treatment 
facilities associated with the Proposed Action would not be 
built. There would be no net reduction in stormwater pollutant 
loadings as no treatment facilities for stormwater would be 
constructed. 
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Chapter 1 Introduction 

This technical memorandum reviews potential effects of the 
SR 519 Intermodal Access Project Phase 2: South Atlantic 
Corridor (the Proposed Action) on the water resources in the 
study area. It discusses proposed stormwater management 
measures, including permanent water quality treatment 
facilities and best management practices (BMPs) to be applied 
during construction of the project, and how these measures 
would minimize potential adverse effects on water resources. 

1 Why are water resources considered in this 
report?  

Clean water is vital to human health and is a resource regulated 
by federal, state, and local agencies to protect it from pollution. 
Pollutants in water can not only affect humans, but can also 
harm plants and animals. Excessive stormwater flows can also 
damage man-made structures and natural features of the 
environment. For these reasons, the National Environmental 
Policy Act (NEPA) and State Environmental Policy Act (SEPA) 
require the analysis of effects on water resources for all actions 
sponsored, funded, permitted, or approved by federal, state, and 
local agencies.  

This technical memorandum uses 
the phrase “water resources” to 
refer collectively to surface water 
bodies (lakes, rivers, and streams), 
stormwater, and groundwater. 

Elliott Bay, an estuary located in central Puget Sound, is the 
only surface water body near the study area. The bay supports 
the largest commercial port in the state of Washington, 
including essential marine transportation corridors, and is also 
a vital and economically important recreational resource for 
residents and visitors. Elliott Bay provides regionally important 
habitat for a variety of fish, birds, marine mammals, and other 
marine species. These include the Endangered Species Act 
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(ESA)-listed Puget Sound Chinook salmon, steelhead, and bull 
trout, and the Southern Resident Orca whale.  

The study area and surrounding lands are served by the City of 
Seattle water supply system. The groundwater aquifer 
underlying the study area is not used for drinking water or 
irrigation. The project must comply with regulations protecting 
both surface water and groundwater resources. 

2 What are the key points of this report? 

▪ The project would have no substantial water quality effects. 
The risk of erosion and sedimentation during construction 
would be low. Erosion would be avoided or minimized 
using best management practices (BMPs) in the temporary 
erosion and sediment control plan (TESC) which WSDOT 
would implement during construction.  

▪ During project operation, the Proposed Action would 
increase pollution-generating impervious surface (PGIS) 
and the amount of pollutants carried by stormwater runoff. 
The Proposed Action would construct facilities to provide 
basic stormwater treatment to reduce pollutants in 
stormwater before it leaves the project site. 

▪ Construction and operation of the project would not result 
in substantial changes to groundwater. 
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Chapter 2 Description of Alternatives 

SR 519 is an important thoroughfare for cars, trucks, and 
pedestrians in Seattle's South Downtown (SODO) district 
(Exhibit 2-1). In 2004, WSDOT opened Phase 1 of the SR 519 
project, consisting of the South Atlantic Street railroad 
overpass (Edgar Martinez Drive South) and a new eastbound 
on-ramp from South Atlantic Street to I-5 and I-90. The 
overpass separates road and railway traffic at Third and Fourth 
Avenues South and improves access to the freeway system 
from important waterfront facilities such as the Port of Seattle 
terminals, railroad freight yards, and the Washington State 
Ferries terminal at Colman Dock. 

New South Atlantic Street overpass 
built in SR 519 Phase 1  

The Phase 1 project had four main components which: 

▪ Provided the eastbound connection from the waterfront to 
I-5 and I-90 via South Atlantic Street 

▪ Removed the old eastbound I-90 ramp on Fourth Avenue 
South 

▪ Made improvements to South Atlantic Street between First 
Avenue South and the Alaskan Way South/East Marginal 
Way intersection 

▪ Constructed the South Weller Street Pedestrian Bridge 

When Phase 1 opened, eastbound freight, ferry, and event 
traffic immediately moved more freely, because connections 
from the Port of Seattle, waterfront, and stadium area to the 
freeway system were improved. 

1 Why is the Phase 2 project needed? 

SR 519 provides a vital roadway system for east-west traffic 
through Seattle, but it currently does not assist in the efficient 
westbound movement of cars, trucks, trains, and pedestrians 
through Seattle’s SODO district. The route passes through an 
area that has changed so much in recent years that the roadway 
arrangement is not well suited to present conditions. 
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Exhibit 2-1
Vicinity Map

Source: City of Seattle (2007) and King County (2006) 
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A new design and new roadway structures are needed to allow 
vehicles and pedestrians to reach their destinations safely, 
quickly, and more directly. 

This project would help to resolve several issues: 

▪ Safety concerns from traffic and people crossing surface-
level railroad tracks in the stadium area 

▪ The expected increase in rail traffic and pedestrian 
crossings at South Royal Brougham Way when Sound 
Transit Central Link light rail service begins in 2009, 
resulting in safety concerns and travel delays  

▪ Poor westbound access between I-5/I-90 and the Seattle 
waterfront, especially the Port of Seattle terminals and the 
Washington State Ferries terminal at Colman Dock 

▪ Delays in moving products between Port of Seattle 
terminals and local, regional, and national markets 

2 What is the purpose of the project? 

This project would improve traffic mobility and safety by 
improving westbound connections between I-5/I-90 and the 
Port of Seattle terminals, the Washington State Ferries terminal 
at Colman Dock, waterfront commercial interests, and the 
stadium area. The project would allow people to walk more 
safely to and from the stadium area. 

The purpose of the project is to: 

▪ Provide a more direct route between I-5/I-90 and the 
Seattle waterfront, so that westbound freight, commuters, 
and local traffic can move more safely and efficiently 
through the stadium area 

▪ Improve safety and reduce railroad and vehicle delays at 
the surface-level rail crossing on South Royal Brougham 
Way west of Fourth Avenue South 

▪ Improve safety for people walking to events, work, and 
neighborhood destinations 
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▪ Reduce truck and rail traffic conflicts so that freight 
operators can move products more efficiently between Port 
of Seattle terminals and markets 

3 What are the project alternatives? 

Two alternatives were analyzed for this report: the Proposed 
Action and the No Build Alternative. The Proposed Action, 
which has been designed to meet current and projected future 
traffic conditions, was developed following the completion of 
an earlier NEPA Environmental Assessment and associated 
Finding of No Significant Impact (FONSI) (USDOT et al., 
1997) and builds on the more recent screening and evaluation 
of 21 preliminary Phase 2 options by WSDOT in a feasibility 
study (KPFF et al., 2006). 

Proposed Action 
The Proposed Action (SR 519 Intermodal Access Project Phase 
2: Atlantic Corridor) would connect the existing westbound 
off-ramp from I-5 and I-90 to the existing South Atlantic Street 
overpass. It would also provide improvements at the 
intersection of First Avenue South and South Atlantic Street to 
accommodate traffic more efficiently along the route. In 
addition, it would build a grade-separated crossing over the 
railroad tracks at South Royal Brougham Way. These proposed 
improvements are described in more detail below and are 
illustrated on Exhibit 2-2. Traffic flow with the proposed 
improvements in place is shown in Exhibit 2-3. All proposed 
improvements would comply with the Americans with 
Disabilities Act of 1990 (ADA). 

I-90 Off-Ramp to South Atlantic Street. A new two-lane 
elevated ramp connection would be built from westbound I-90 
to terminate at a signalized T-intersection on the South Atlantic 
Street railroad overpass.  
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The new South Atlantic Street connection would serve 
westbound freeway traffic exiting I-90 and I-5. The new ramp 
would be entirely elevated, passing over Fourth Avenue South 
and Third Avenue South and connecting to the South Atlantic 
Street overpass southeast of Safeco Field. Exiting northbound 
I-5 traffic would be routed to South Atlantic Street, while 
exiting southbound I-5 traffic would have the option of using 
either the new off-ramp to South Atlantic Street or the existing 
I-90 off-ramp to Fourth Avenue South. 

South Royal Brougham Way Railroad Overpass. The South 
Royal Brougham Way at-grade railroad crossing would be 
closed, but it could possibly be opened to public services in the 
event of a major emergency in the vicinity. A new two-lane 
elevated structure would be built, connecting Occidental 
Avenue South to Third Avenue South. The new overpass would 
transport vehicular, pedestrian, and bicycle traffic over the 
railroad tracks and provide a new connection and entrance 
from South Royal Brougham Way to the second level of the 
Qwest Field Event Center parking garage. The new ramp 
would accommodate local two-way traffic and provide ADA-
compliant access. 

Proposed ramp at east end of  
South Royal Brougham Way railroad overpass 

 

South Royal Brougham Way existing at-grade railroad crossing (left) and proposed overpass (right) 

Improvements to the Intersection of First Avenue South 
and South Atlantic Street. The project would widen the 
intersection by adding additional turn lanes to each approach. 
Existing parking lanes along First Avenue South would be 
converted into travel lanes, with a new eastbound lane added to 
South Atlantic Street. Sidewalks along the southern edge of 
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South Atlantic Street east of First Avenue South would be 
relocated to the south to accommodate the added eastbound 
lane.  

Construction Components 
Construction of the SR 519 Phase 2 project could take about 3 
years, and WSDOT is exploring ways to accelerate this 
schedule. Construction would involve three project 
components: 

▪ Improvements to the intersection of First Avenue South and 
South Atlantic Street could begin first, with construction 
starting in 2009 and lasting 6 to 9 months. 

▪ Construction of the new I-90 ramp connection to the South 
Atlantic Street overpass could last 15 to 18 months and 
could begin as improvements to the intersection of First 
Avenue South and South Atlantic Street are underway. 

▪ Construction of the new South Royal Brougham Way 
railroad overpass, most likely beginning in 2010, could 
overlap with construction of the new I-90 off-ramp and last 
18 to 21 months. 

 

 

 

 

 

 

 

 
 

 Proposed Construction Schedule 
 

Access for emergency service vehicles would be maintained at 
all times. A construction management plan (CMP) would be 
developed to optimize the sequencing of the SR 519 Phase 2 
project elements. The CMP would identify approaches that best 
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coordinate with and minimize unwanted effects on the 
following:  

▪ Stadiums and Event Center activities 

▪ Port of Seattle container operations 

▪ Washington State Ferries 

▪ BNSF Railway mainline and yard operations, AMTRAK 
mainline operations, and Sound Transit commuter rail 
operations 

▪ Sound Transit Link light rail operations, Sounder commuter 
rail service, and Regional Express bus operations 

▪ King County Metro Ryerson Bus Base operations and 
Metro bus service throughout the affected area, including 
through-routes operating within the area, and access to the 
bases and downtown Seattle transit tunnel 

▪ Greater Duwamish Manufacturing and Industrial Center 
freight operations 

Temporary construction staging areas would be required to 
store equipment and materials during construction. A gravel lot 
owned by WSDOT, bounded by South Atlantic Street and 
South Royal Brougham Way, and Third Avenue South and 
Fourth Avenue South, would serve as the primary construction 
staging area for the SR 519 Phase 2 project. This lot is vacant, 
and no adverse environmental effects are expected from 
staging at this location. Other temporary staging areas would 
be determined through consultation with King County and the 
City of Seattle during project design.    

No Build Alternative 
Under the No Build Alternative, the three proposed Phase 2 
components discussed above would not be built. Westbound 
traffic exiting from I-5 and I-90 would continue to flow as 
shown in Exhibit 2-3. 
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4 What permits would be required to build the 
project? 

The SR 519 Phase 2 project would be built under close 
regulatory scrutiny. WSDOT would apply to the State of 
Washington, King County, and the City of Seattle for a number 
of permits and approvals. They would most likely include, but 
not necessarily be limited to: 

▪ National Pollutant Discharge Elimination System (NPDES) 
Construction Stormwater General Permit (Washington 
State Department of Ecology) 

▪ Wastewater Discharge Approval (King County) 

▪ Street Use Permit (City of Seattle) 

▪ Side Sewer Permit (City of Seattle) 

▪ Noise Variance (City of Seattle) 

WSDOT will confirm the requirement for these and other 
permits as engineering design and construction planning 
proceed in coordination with the permitting authorities. 
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Chapter 3 Affected Environment 

1 What is the study area for water resources and 
how was it selected? 

The study area for water resources for the SR 519 Intermodal 
Access Project – Phase 2 included the roads and adjacent areas 
that would be affected by the proposed project improvements. 
These roads include South Royal Brougham Way, South 
Atlantic Street, and First, Third, and Fourth Avenues South in 
the vicinity of Safeco Field (Exhibit 3-1). There are no streams 
or lakes in or near the study area that could be affected by the 
project. The study area also includes the southeast portion of 
Elliott Bay. A combined sewer outfall with discharges that 
could be affected by the project is located in this portion of 
Elliott Bay. 

2 What water resource rules and regulations are 
relevant to the study area? 

Federal Clean Water Act 
The Federal Clean Water Act of 1972 was established to clean 
up and protect the nation’s rivers, streams, and lakes by 
establishing national water quality standards and by requiring 
wastewater and stormwater dischargers to control pollution. 
The permit that regulates this pollution is the National 
Pollutant Discharge Elimination System (NPDES) permit. 
King County currently has a municipal NPDES permit for a 
Publicly Owned Treatment Works at the West Point Treatment 
Plant and for its combined sewer system (NPDES Permit No. 
WA-002918-1).  
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Source: City of Seattle (2007) King County (2006) and King County (2002)
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King County’s West Point facility treats municipal sewage 
generated in Seattle and some of the surrounding cities. It also 
treats stormwater runoff from some of the areas that drain into 
the wastewater sewer system, including the study area. The 
West Point Treatment Plant is located on the Puget Sound 
shoreline near Discovery Park, about 6 miles northwest of the 
study area. 

The Phase 1 Stormwater Regulations issued in 1992 require 
larger jurisdictions and agencies, such as King County, the City 
of Seattle, and WSDOT, to obtain municipal NPDES permits 
for stormwater discharges. In addition, an NPDES 
Construction Stormwater General Permit is required for all 
construction areas that disturb 1 acre or more of soil. The 
Washington State Department of Ecology (Ecology) has been 
delegated authority from the U.S. Environmental Protection 
Agency for issuing and managing NPDES permits in 
Washington State. 

State Regulations 
Ecology designates water uses and associated water quality 
standards for all surface waters in the state. Separate standards 
for marine and fresh waters are found in Washington 
Administrative Code (WAC) 173-201A-030. The state water 
quality standards were substantially changed in 2003. 
However, the U.S. Environmental Protection Agency (U.S. 
EPA) did not approve portions of the revised state standards. At 
the end of 2006, revised temperature standards were adopted 
by Ecology. These revisions are currently under review by U.S. 
EPA. Water quality standards for Elliott Bay are discussed later 
in this chapter.  

Stormwater Management 
Ecology published the Stormwater Management Manual for 
Western Washington (Ecology, 2005). All entities in the state 
are required to adopt this manual (known as the Ecology 
Manual) or develop one that is functionally equivalent. 
WSDOT has developed statewide drainage guidance for the 
planning and design of stormwater management facilities for 
its highways and other WSDOT facilities, titled the Highway 
Runoff Manual (HRM) (WSDOT, 2006b). In 2006, WSDOT 
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revised the HRM to provide stormwater technical requirements 
equivalent to those used in the Ecology Manual. WSDOT 
provides guidance for highway stormwater treatment and water 
quality assessment for species listed under the Endangered 
Species Act. This guidance is contained in the document BA 
Writers Guidance for Preparing the Stormwater Section of 
Biological Assessments, dated September 20, 2006. 

City of Seattle Regulations 
Drainage 
The City of Seattle’s Drainage Code (City of Seattle, 2000) 
requires that stormwater detention and water quality treatment 
facilities be installed and maintained to treat new development, 
redeveloped areas, and new or replaced road surfaces. The code 
states that detention should be provided such that the peak 
drainage water discharge rate from the portion of the site being 
developed shall not exceed 0.2 cubic feet per second per acre 
under 25-year, 24-hour design storm conditions, or 0.15 cubic 
feet per second per acre under 2-year, 24-hour design storm 
conditions. These requirements are waived if the site 
discharges water directly to a designated receiving water (such 
as Elliott Bay) or to a public storm drain which the Director of 
Seattle Public Utilities determines has sufficient capacity to 
carry existing and anticipated loads from the point of 
connection to a designated receiving water body. 

The City’s Drainage Code also requires that stormwater quality 
treatment facilities be installed and maintained to treat that 
portion of the site being developed. The City is updating its 
drainage codes and the revisions are scheduled to take effect in 
2008. 

Shorelines 
Seattle Municipal Code Chapter 23.60 regulates development 
within 200 feet of the shoreline of a major water body. Elliott 
Bay is the only water body in the vicinity of the project. 
However the project lies well beyond 200 feet of Elliott Bay 
and is therefore not subject to this regulation. 
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Sensitive Areas 
Seattle Municipal Code Chapter 25.09 regulates development 
within Environmental Critical Areas. These include wetlands, 
fish and wildlife habitat conservation areas, and riparian water 
courses. None of these environmentally critical habitats exists 
within the study area. 

3 How is stormwater runoff managed in the study 
area? 

The study area is a highly developed urban area that includes 
Safeco Field and Qwest Field and is within the Greater 
Duwamish Manufacturing and Industrial Center. It has been 
developed for over 100 years and is almost completely covered 
by impervious surfaces such as roofs, parking lots, roads, and 
sidewalks.  

Stormwater runoff from the study area is collected in one of 
two types of pipe systems: the combined sewer system and the 
separated stormwater system (Exhibit 3-2). The combined 
system receives both sewage and stormwater flows. Most of 
the time, the combined system conveys flows via the Elliott 
Bay interceptor (EBI) to the regional sewage treatment plant at 
West Point. The treatment plant provides secondary treatment 
of sewage, and then the flow is discharged to Puget Sound. 
During intense rainstorms, stormwater inflows exceed the 
capacity of the combined sewer system. When this happens, 
excess flows are discharged to Elliott Bay (and other locations) 
without treatment.  

The second system receiving stormwater from the study area is 
a dedicated stormwater collection system (Exhibit 3-2). This 
system is only for conveying stormwater. No sewage is mixed 
into it. The area served by this system is known as the 
diversion area, which currently operates similarly to the 
combined sewer system. Runoff from the diversion area flows 
in a 72-inch pipe under South Royal Brougham Way to the 
Connecticut Street regulator, located west of the Alaskan Way 
Viaduct.  

SR 519 Intermodal Access Project – Phase 2 Water Resources Technical Memorandum Page 3-5 
February 2008 



90
99

519

E l l i o t t B a y

SR 519 Intermodal Access Project – Phase 2 Water Resources Technical Memorandum

Exhibit 3-2
Separated Stormwater and

Combined Sewer Pipe Systems

Source: City of Seattle (2007)Separated Stormwater System

Combined Sewer System

Study Area

Separated Stormwater Collection Area

Project
0 500 Feet

February 2008

BN
SF R

R

5TH
 AV

E S

M
AYN

A
R

D
 AVE S

AIR
PO

R
T W

AY S

6TH
 AV

E S

3R
D

 AV
E S

1ST AVE
 S

S ATLANTIC ST

S ROYAL BROUGHAM WAY

ALA
SKA

N
 W

AY S

O
C

C
ID

E
N

TA
L AV

E S

4TH
 AV

E S

7TH
 AV

E S

Connecticut Street
Outfall

Connecticut Street
Regulator

West Overflow
Structure

Kingdome
Regulator

Elliott Bay
Interceptor

Qwest Field
Event
Center

Qwest
Field

Safeco
Field



Most of the time the runoff is routed back to the EBI in a 36-
inch pipe. It then flows to the West Point Treatment Plant. 
However, during periods of higher stormwater flows, the runoff 
is directed to the 72-inch Connecticut Street outfall and Elliott 
Bay.  

The Connecticut Street regulator is operated by King County. 
No long-term flow monitoring has been conducted at this 
location, so there are no reliable data on the frequency or 
volume of discharges to Elliott Bay (Huber, personal 
communication, May 7, 2007).  

The stormwater systems serving the study area are shown in 
Exhibit 3-2. Within the study area, the King Dome regulator, 
located near the intersection of Occidental Avenue South and 
South Royal Brougham Way, diverts excess flows that cannot 
enter the EBI into the 96/84-inch combined sewer pipe (that 
also runs under South Royal Brougham Way), past the EBI. If 
the flow exceeds the capacity of the 96/84-inch pipe, it will 
overflow at the west overflow structure into the 72-inch 
Connecticut Street outfall and discharge into Elliott Bay. King 
County has long-range plans to construct a treatment plant in 
the area to treat combined sewer overflows from the Royal 
Brougham and King Street basins. 

4 What are the current conditions in the study area? 

Topography and Soils 
The topography of the study area is flat (0 to 2 percent slope). 
The elevation is about 18 feet (NAVD 88 Datum) and varies 
only slightly across the study area. 

Surficial soils consist of fill that was imported to the area 
decades ago. The study area was formerly part of a large tidal 
marsh. Fill was used to raise the land above the level of the 
high tides so the area could be developed. 

Climate 
Seattle receives an average annual rainfall of about 35 inches 
per year. Most of the rainfall occurs between October 1 and 
May 1. Winters are relatively mild. Snowfalls typically occur 
once or twice per year and the snow usually melts within a few 
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days. Although most precipitation occurs during low-intensity 
storms, higher-intensity storms do occur, and the excess 
stormwater can create combined sewer overflows. 

5 What water resources are in the study area? 

Surface Water 
There are no surface water features located in the study area 
except Elliott Bay. During intense rainfall events, runoff from 
the study area can be routed through the Connecticut Street 
outfall. The outfall discharges into Elliott Bay just north of the 
East Waterway, one of two waterways through which the 
Duwamish River enters Elliott Bay. 

Elliott Bay 
Elliott Bay is an estuary in the eastern portion of central Puget 
Sound about one-half mile west of the project site. The outfall 
of the Connecticut Street regulator, discussed on pages 3-5 and 
3-7, discharges to the southeastern portion of the bay. The 
Duwamish River flows into the southeastern portion of Elliott 
Bay near the outfall and is the primary source of fresh water to 
Elliott Bay. Residence time of fresh water in the Inner Harbor 
(the east side of Elliott Bay) varies from 1 to 10 days, 
depending on weather (Ecology, 1995; URS and Evans-
Hamilton, 1986). Numerous studies indicate that estuarine 
water in Elliott Bay generally circulates counter-clockwise. 
Fresh water enters from the Duwamish River, moves north 
along the Inner Harbor, and then flows out to Puget Sound. 
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). 

Chapter 173-201A of the Washington Administrative Code 
establishes uses and water quality standards for surface waters 
in the state. Ecology has designated Elliott Bay as an 
Excellent-Quality water body for aquatic life uses, the second 
highest of four marine water quality categories. Elliott Bay is 
designated for primary contact recreation and shellfish 
harvesting. Ecology has also designated the following uses for 
protection: wildlife habitat, boating, aesthetic enjoyment, and 
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commerce and navigation. The water quality criteria applicable 
to Excellent Quality Marine Waters are as follows: 

▪ Temperature: 1-day maximum of 16o Celsius 

▪ Dissolved oxygen: 1-day minimum of 6 milligrams per liter 

▪ pH: 7.0-8.5 

▪ Turbidity: 5 NTUs over background (no greater than 10 
percent increase if background turbidity is greater than 50 
NTUs) 

▪ Fecal coliforms: 14 colony-forming units per 100 milliliters 
(geometric mean) (no greater than 10 percent of samples 
may exceed 43/100 ml) 

Elliott Bay has been listed on the Ecology 303(d) List of 
Impaired and Threatened Water Bodies for exceeding fecal 
coliform criteria at several nearshore locations along the east 
side of Elliott Bay, including the area around the Connecticut 
Street outfall. In addition, Elliott Bay has also exceeded 
numerous criteria for bottom sediments. No total maximum 
daily loads (TMDLs) for pollutants of concern have been 
prepared for Elliott Bay. 

During intense storms, stormwater runoff from the study area 
(most of it untreated), along with untreated sanitary sewage, 
discharge to Elliott Bay via the Connecticut outfall. Sediments 
in the Elliott Bay waterfront area contain various pollutants at 
levels that exceed state sediment management standards. 
Existing information on known contaminants in nearshore 
sediments include high levels of various metals, such as zinc, 
lead, and copper, and organic compounds.  

Groundwater 
The study area is underlain by shallow estuarine silt and clay, 
and by alluvial and beach sand and silt which were deposited 
after glaciation. These deposits range in thickness from about 
50 to 200 feet. Overlying these deposits is a layer of fill of 
varying thickness. This fill was placed during Seattle’s early 
days to raise the ground elevation well above sea level to 
promote development of the area. Underlying these deposits 
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are glacially consolidated, generally fine-grained and coarse-
grained deposits.  

Nearly all of the surfaces in the study area are impervious. 
Therefore, very little stormwater infiltration or groundwater 
recharge occurs. In addition, there is no known groundwater 
withdrawal by wells in the study area. The water table 
elevation in the study area is basically flat, with the depth to 
groundwater ranging from approximately 2 to 8 feet below the 
ground surface. Daily fluctuations in the water table of up to 
several feet can occur in the western portion of the study area 
because of tides. Water levels in the deeper soils are generally 
similar to the level of the water table, indicating that there is 
little to no upward movement of groundwater. 

Groundwater flow in the study area is generally from east to 
west, moving toward Elliott Bay. Most of the groundwater flow 
occurs within the fill material, in the coarser-grained alluvial 
and beach deposits, and in the coarse-grained glacial soils. 
Vertical movement of groundwater is limited by the lack of a 
hydraulic gradient and by the presence of low-permeability silt 
and clay layers. In the western portion of the study area, 
groundwater becomes increasingly saline as it mixes with the 
estuarine waters of Elliott Bay. 

No active drinking-water wells have been identified in the 
study area. A groundwater right has been issued for Safeco 
Field for irrigation of the playing field. The water supply is 
from the permanent drainage system beneath the sports facility. 

No sole-source aquifers are located in the general area. The 
project corridor does not overlap any wellhead protection 
areas. The nearest wellhead protection area is associated with 
the Highline wells, which are located 9 miles south of the study 
area. 
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Chapter 4 Environmental Consequences and 
Mitigation Measures 

1 How were the effects on water resources 
analyzed? 

The project has three major components: 

▪ The improvements at the intersection of First Avenue South 
and South Atlantic Street 

▪ The railroad overpass on South Royal Brougham Way 

▪ The new I-90 off-ramp connected to the South Atlantic 
Street structure 

The existing stormwater system that would serve the South 
Royal Brougham Way overpass and South Atlantic Street/First 
Avenue South intersection of the project lies within the City of 
Seattle right-of-way and discharges to the City stormwater 
system. Upon completion of the project, the City would be 
responsible for the operation and the maintenance of these 
stormwater facilities. Both City of Seattle and WSDOT 
stormwater facility sizing requirements for these two portions 
of the project were determined. The more stringent 
(conservative) of the two was applied to the design of the 
stormwater facilities for this project.  

The City of Seattle criteria include Director’s Rule 26-2000-
Volume 3, Flow Control Technical Requirements Manual, and 
Director’s Rule 27-2000-Volume 4, Stormwater Treatment 
Technical Requirements Manual (City of Seattle, 2000). 
Stormwater quality treatment and detention are required for all 
“new” and “replaced” pavement. “Replaced” pavement is 
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defined as removal of existing pavement down to the road sub-
base, followed by repaving.  

The Santa Barbara Urban 
Hydrograph method was 
developed by the Santa Barbara 
County Flood Control and Water 
Conservation District to determine 
a runoff hydrograph for an 
urbanized area. It is a simpler 
method than some other 
approaches, as it computes a runoff 
hydrograph directly without going 
through intermediate steps. 

Water quality treatment requirements were calculated using a 
single-event model (StormShed) implementing Santa Barbara 
Urban Hydrograph methodology. The stormwater treatment 
facility is designed to treat all runoff from pollution-
generating surfaces up to the 6-month, 24-hour storm event.  

WSDOT stormwater facility sizing criteria are presented in 
Section 4-3 of the Highway Runoff Manual (WSDOT, 
2006b). For this analysis, the project team used a continuous 
hydrology model, MGSFlood. Water quality treatment 
facilities are sized to treat 91 percent of the annual average 
runoff to the facility.  

The new I-90 off-ramp connected to South Atlantic Street 
would be built in WSDOT right-of–way. The stormwater 
facility for this portion of the project was sized according to 
WSDOT’s Highway Runoff Manual. After passing through the 
stormwater facility, the runoff from this portion of the project 
would also be discharged to the City stormwater system. 

The impervious area and pollution-generating impervious 
surface (PGIS) for the project were calculated from geographic 
information system project data. Some areas, such as 
sidewalks, do not produce substantial pollutants in runoff. 
These areas are referred to as non-PGIS in this report. Much of 
the Proposed Action would be elevated roadways. Where an 
elevated roadway would overlay an existing roadway, there 
would be no change in PGIS. An elevated roadway constructed 
above existing non-PGIS would constitute new PGIS. Finally, 
elevated non-PGIS (such as a sidewalk) constructed above 
existing PGIS would constitute new non-PGIS, reducing 
existing PGIS by an equivalent area. 

Existing and post-project pollutant loads from the project 
footprint were calculated according to methodology presented 
in the WSDOT document BA Writers Guidance for Preparing 
the Stormwater Section of Biological Assessments, dated 
September 20, 2006. A Level Two Stormwater Analysis was 
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prepared. Pollutant loads and resulting pollutant concentrations 
were calculated for untreated and treated stormwater discharges 
using values derived from past field studies. The pollutants of 
concern are typical constituents in highway runoff: suspended 
solids, total and dissolved copper, and total and dissolved zinc. 
This project would have an average daily traffic (ADT) total of 
less than 60,000 vehicles. It would therefore be a “moderate 
risk project” as defined in the BA Writers Guidance for 
purposes of calculating pollutant concentrations. Appendix A 
presents an excerpt from the BA Writers Guidance. 

2 What would be considered a substantial adverse 
effect on water resources? 

The project team applied the following criteria to assess 
whether any effect of the project on water resources would be 
substantial or adverse. A substantial adverse effect on water 
resources would be one that has any of the following 
consequences:  

▪ Leads to a violation of a water quality standard. 

▪ Results in a substantial reduction in the suitability or 
availability of water for a state-designated use 

▪ Causes direct fish mortality 

▪ Leads to or exacerbates conditions that limit fish 
populations or habitat 

▪ Threatens or damages a unique hydrologic feature of the 
area 

▪ Substantially lowers groundwater levels due to increased 
pumping of groundwater to the extent that existing 
groundwater uses or interconnected surface water are 
substantially affected 

▪ Decreases the quality of groundwater due to infiltration of 
contaminants from the surface or the intrusion of seawater 
to above groundwater quality standards 

▪ Substantially decreases groundwater recharge due to an 
increase in surface water runoff because of increased 
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impervious surfaces from construction of asphalt parking 
areas, thus reducing groundwater levels and substantially 
affecting groundwater users or interconnected surface water 

3 How would project construction temporarily affect 
water resources in the study area? 

Proposed Action 
During construction of a project, the primary risk to water 
resources is usually erosion of disturbed ground surfaces that 
results in turbidity and sedimentation problems in nearby 
surface waters. The Proposed Action would affect about 5 
acres, but much of the project would be elevated on columns 
above existing impervious areas and would not disturb the 
ground. This includes South Royal Brougham Way and the 
portion of the I-90 off-ramp located over King County’s 
Ryerson Bus Base. The disturbed soil conditions resulting from 
areas graded for new pavement or re-paving would be 
temporary, and would generally be disturbed for only a short 
duration. During construction, if no BMPs were used to control 
sediment, there would be a substantial risk of turbid water 
entering the stormwater collection system serving the area. 
From there it would be carried into the combined sewer 
system, and during a heavy rain event it could overflow the 
system and enter Elliott Bay. This risk is discussed below. 

The water table in the study area is shallow. It is likely that 
excavations would collect groundwater and rainfall runoff. 
Dewatering could be required to remove this water so that 
construction could proceed. This dewatering liquid would 
likely contain high concentrations of suspended solids, making 
it highly turbid. If this water was discharged directly to the 
stormwater system and/or combined sewer system, it could 
result in excessive solids loads and settling of material within 
the pipes, and might violate quality standards. Concrete wash 
water would be another source of highly concentrated 
suspended solids. This wash water would also have a high pH, 
making it alkaline. High pH water is toxic to fish and marine 
organisms. This wash water would be managed separately and 
would not be allowed to mix with construction stormwater.  
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Other sources of construction-related water pollution could be 
spills or leaks of petroleum products related to refueling and 
maintenance of construction equipment. A fuel spill reaching a 
storm drain could adversely affect the wastewater treatment 
plant at West Point. 

Both the City of Seattle and WSDOT require that measures to 
manage stormwater and protect water quality be implemented. 
Because of this, best management practices (BMPs) would be 
an integral part of the project and would be employed during 
construction to minimize the risk of sediment, petroleum 
products, or other contaminants entering the stormwater 
system. The measures discussed in this section would be part 
of the project design and are known as conservation measures.  

To control sediment, the contractor could be required to install 
one or more temporary sediment ponds or portable Baker tanks 
for settlement of construction runoff. Before the construction 
water was discharged to the stormwater system, it would have 
to meet the settling and related treatment requirements of the 
City of Seattle and WSDOT. Other BMPs that could be used to 
control construction runoff and reduce erosion potential 
include silt fencing and straw wattles. Inlet protection would be 
installed in all stormwater inlets receiving runoff from the 
project. 

Concrete wash water could be collected and treated to reduce 
pH and suspended solids to meet applicable discharge 
requirements. If treated onsite, an Ecology-approved method, 
such as carbon dioxide addition, would be used. Alternatively, 
the wash water could be collected and properly disposed of 
offsite. WSDOT would prepare a concrete containment and 
disposal plan stipulating the methods to be used to properly 
manage and dispose of concrete saw cuttings, slurry, and 
washwater.  

Prior to construction, WSDOT would apply for an NPDES 
general construction stormwater permit from Ecology. The 
permit is required for all construction sites that disturb one acre 
or more. This permit requires a stormwater pollution 
prevention plan (SWPPP) that details the erosion control 
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measures to be implemented on the project. A dewatering plan 
would be prepared to cover any expected dewatering activities. 
The SWPPP also describes measures for controlling other 
pollutants such as fuels and lubricants for vehicles and 
construction equipment, procedures for proper storage and 
handling of other hazardous materials, and storage and disposal 
requirements for construction waste.  

At the start of construction, WSDOT would prepare the spill 
prevention, control, and countermeasures (SPCC) plan for the 
project. The SPCC plan would identify potential spill sources 
at the site. The plan would outline responsive actions in the 
event of a spill or release, and would identify notification and 
reporting procedures. WSDOT would implement the plan 
throughout construction.  

Construction water will be discharged from the project site to a 
public storm drainage system of the City of Seattle. The project 
will, therefore, require a Side Sewer Permit for Temporary 
Dewatering on Construction Sites from the City. This permit 
will specify the flow rate and water quality requirements at the 
points of discharge from the project site, as well as any 
monitoring requirements. A Temporary Dewatering Plan, 
approved by the City, will describe the discharge locations and 
specific methods for runoff water quality treatment. 

Implementation of the BMPs discussed in this section would 
ensure control of sediment and other construction-related 
pollutants and protect surface and groundwater quality.  

The deep vertical shafts drilled as part of project construction 
would not require dewatering. The open excavations required 
to construct the project would be shallow, no more than about 
6 feet deep. Construction dewatering, if needed, is therefore 
expected to be localized, minor, and unlikely to have effects on 
nearby structures or buried utilities. The possibility of such 
effects would be considered during the design process. 
Dewatering of excavations would temporarily lower the local 
water table, but groundwater effects would be minor. For these 
reasons, construction-related effects on water resources would 
not be substantial. 
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No Build Alternative 
Under the No Build Alternative, no project construction would 
occur, and there would be no construction-related effects on 
water resources. 

4 How would the project permanently affect water 
resources in the study area? 

Proposed Action 
Direct Effects 
Impervious Area 
Over the long term, the main effect of the Proposed Action on 
water resources would relate to stormwater runoff from the 
project and any influence it might have on water quality. The 
quantity of stormwater runoff is directly related to the area of 
impervious surface. With regard to drainage, the area directly 
affected by the project (the footprint) would be 5.09 acres, 
most of which is currently impervious surface (see 
Exhibit 4-1). The fenced gravel lot (owned by WSDOT) is 
bounded by Third and Fourth Avenues South and by South 
Royal Brougham Way and South Atlantic Street. The WSDOT 
Highway Runoff Manual defines gravel surfaces as pervious 
surfaces. The only other pervious surfaces are a narrow strip of 
landscape along the east side of Fourth Avenue South and 
several tree planters near the intersections of South Royal 
Brougham Way and Fourth Avenue South, and South Atlantic 
Street and First Avenue South. Together, these total 0.97 acre of 
pervious area, or 18 percent of the project footprint. These 
pervious surfaces would be converted to impervious surface, 
creating 0.97 acre of additional impervious surface. Most of 
this increase would result from the construction of the I-90 off-
ramp to South Atlantic Street and the Royal Brougham loop 
ramp, both constructed over an existing gravel lot. Exhibit 4-2 
shows the existing project footprint PGS, and Exhibit 4-3 
shows the PGS after project construction. Exhibit 4-4 
summarizes this information in tabular form.  

The roads affected by the project (South Royal Brougham Way, 
South Atlantic Street, Third Avenue South, and Fourth Avenue 
South) comprise the pollution-generating surfaces. The existing 
PGS associated with these roads is 3.40 acres.  
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EXHIBIT 4-4. POLLUTION-GENERATING SURFACES IN THE STUDY AREA (ACRES) 
 South Royal 

Brougham Way 
Overpass 

I-90 Off-ramp 
to South 

Atlantic Street 

South Atlantic 
Street/First 

Avenue South 
Intersection 

Totals 

Existing Conditions 

 PGS 1.43 0.63 1.34 3.40

 Non-PGS 0.83 0.52 0.34 1.69

Subtotal 2.26 1.15 1.68 5.09

Post-Project Conditions 

 PGS 1.51 1.15 1.56 4.22

 Non-PGS 0.75 0 0.12 0.87

Subtotal 2.26 1.15 1.68 5.09

Net Increase in PGSa 0.82
aNet increase = 4.22 – 3.40 
 

 

The remainder of the project footprint consists of non-PGS: 
sidewalks and the fenced gravel lot. After project construction, 
PGS would increase by 0.82 acre (from 3.40 to 4.22 acres). 
The majority of this increase would be associated with the 
elevated I-90 off-ramp over the gravel lot.  

Stormwater Management Facilities 
The stormwater management facilities discussed here would be 
an integral part of the project design and are conservation 
measures, not proposed mitigation (refer to Section 3 of this 
chapter). The project site lies within the diversion area 
discussed in section 3 of Chapter 3. All of the runoff from the 
project components would flow to the separate stormwater pipe 
system and therefore would require stormwater treatment to 
meet water quality requirements.  

As stated in Chapter 3, groundwater levels in the study area are 
shallow and the area soils are derived from fill of poorly 
known composition. These conditions are not suitable for 
onsite infiltration of stormwater. 

Under high-runoff conditions, the stormwater system currently 
discharges to Elliott Bay. At all other times, the runoff is 
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conveyed to the EBI and flows to the West Point Treatment 
Plant, where it is treated and discharged to Puget Sound. Both 
Puget Sound and Elliott Bay are saltwater bodies; stormwater 
systems draining to the bay are therefore exempt from the 
requirement for stormwater detention (Table 3-5 of the 
Highway Runoff Manual; WSDOT 2006b). The City of Seattle 
has confirmed that detention will not be required for project 
runoff (R. Johnson, personal communication, July 9, 2007).  

As noted above, stormwater from the project discharges either 
to Elliott Bay (a saltwater body) or to the combined sewer 
system, whose flows are treated at the West Point Treatment 
Plant and then discharged to Puget Sound. Stormwater 
discharges to saltwater bodies are required to provide basic 
treatment but are exempt from the requirement for enhanced 
treatment, a higher level of treatment that removes heavy 
metals such as copper and zinc. As a result, basic stormwater 
treatment would be provided for project runoff as part of the 
Proposed Action. Basic stormwater treatment is defined as 
80 percent removal of total suspended solids. Examples of 
BMPs that provide basic treatment include wet vaults, wet 
ponds, media filters, and biofiltration swales.  

Pilot Level Designation BMP 

Ecology’s BMP acceptance 
classifications are Pilot Level, 
Conditional Short Term Use Level, 
and General Use Level 
Designation. Pilot Level 
Designation BMPs, which have 
little or no data, are accepted for the 
purpose of monitoring only. 
Conditional Acceptance implies 
that the existing performance data 
available for the technology are 
sufficient to suggest probable 
attainment of performance 
requirements and thus it can be 
widely implemented during the 
monitoring phase. General Use 
Level Designation means that 
monitoring is no longer required 
and the technology is 
unconditionally accepted. (Lenhart 
and deRidder, 2004) 

Proprietary stormwater treatment devices approved by Ecology 
for basic treatment of stormwater would also be considered for 
those project stormwater facilities that will be owned and 
operated by the City of Seattle (see below). Oil control is 
required for all major intersections with an average daily traffic 
(ADT) of 25,000 vehicles or more on the major street and 
15,000 vehicles or more on the intersecting street. The 
intersection of First Avenue South and South Atlantic Street has 
an ADT that exceeds this criterion; therefore oil control would 
be required. Coalescing-plate separators and baffled-vault 
separators are two proven oil control devices. Several 
proprietary devices for oil control are undergoing field 
evaluation and have received the Pilot Level Designation from 
Ecology. At this time, their use for this project would require a 
monitoring program to verify adequate performance. Selection 
of a specific oil control device would occur during project 
design in consultation with WSDOT and the City of Seattle. 
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The project footprint is not a contiguous area, and stormwater 
from the various project components would be conveyed to 
four locations (Exhibit 4-5).  

1) Runoff from the South Royal Brougham Way overpass 
west of the railroad tracks would be conveyed to 
Occidental Avenue South. 

2) Runoff from the South Royal Brougham Way overpass 
loop ramp east of the railroad tracks would be conveyed 
to Third Avenue South, south of South Royal Brougham 
Way. 

3) Runoff from the I-90 off-ramp to South Atlantic Street 
would also be conveyed to Third Avenue South near 
South Atlantic Street.  

4) Runoff from the South Atlantic Street/First Avenue 
South intersection improvements would be conveyed to 
the east side of that intersection.  

Locations 1 and 4 are highly developed intersections. There are 
no undeveloped areas near either of these intersections for 
aboveground treatment facilities. Underground vaults would be 
required to provide stormwater treatment. 

Locations 2 and 3 are located adjacent to the gravel lot owned 
by WSDOT on the east side of the study area. Aboveground 
stormwater treatment facilities, such as biofiltration swales or 
water quality ponds, might be feasible within this area.  

The I-90 off-ramp to South Atlantic Street would be a WSDOT 
roadway, and WSDOT would own and maintain the associated 
stormwater facility. The remaining three stormwater facilities 
would treat runoff from Seattle streets; the City of Seattle 
would own and maintain the associated stormwater facilities .  

Exhibit 4-6 presents the water quality flows/volumes for each 
stormwater facility, calculated using both City of Seattle and 
WSDOT methods. The water quality treatment volumes and 
flow rates are based upon the new and replaced areas shown in 
Exhibit 4-6.  
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EXHIBIT 4-6. STORMWATER TREATMENT FLOW RATE AND VOLUME PER CITY OF SEATTLE AND WSDOT REQUIREMENTS 

Area Breakdown 
Facility Requirements, City of 
Seattle Facility Requirements, WSDOT 

Drainage Sub-
catchment 

  

Project 
Impervious 

Area 
(acres) 

New Impervious 
Area (acres) 

Replaced 
Impervious 

Area 
(acres) 

Water Quality 
Treatment 

Volumea (cf) 

Water Quality 
Treatment Flow 

Rateb (cfs) 

Water 
Quality 

Treatment 
Volumec (cf) 

Water Quality 
Treatment Flow 

Ratee(Design Flow 
Rate)f (cfs) 

1st/Atlanticf 1.68 0 0.34 1,566 0.08 1,473 0.05 (0.10) 

Royal Brougham 
West 0.63 0 0.63 2,902 0.14 2,729 0.10 (0.20) 

Royal Brougham 
East 1.63 0.65 0.98 7,509 0.37 7,103 0.25 (0.50) 

I-90 Atlantic Ramp 1.15 0.32 0.83 ----- g ----- g 4,764 0.17 (0.34) 

Total 5.09 0.97 2.78  

Note: BOLD numbers represent the number selected for facility sizing. 
a Using City of Seattle mean annual storm precipitation of 0.47 inch. 
b Using 64% of the 2-year, 24-hour peak flow rate from the developed condition. 
c On-line water quality treatment volume from MGSFlood. 
d Water quality treatment peak flow rate from MGSFlood (design flow rate). 
e Per WSDOT design requirements, the design flow rate that would be used for sizing treatment facility is shown in parentheses ( ). This value is 
approximately 2 times larger than the treatment flow rate calculated by MGSFlood model. 
f Improvements includes pavement overlay and lane striping.  
g Located on WSDOT right-of-way, so only WSDOT facility requirements were used 
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Note that the east side of the South Royal Brougham Way 
overpass contains a substantial amount of sidewalk and other 
non-PGIS area. Stormwater treatment is not required for non-
PGIS areas unless runoff from the non-PGIS areas co-mingles 
with runoff from PGIS areas. For purposes of this analysis, 
runoff from this non-PGIS area has been included in the 
facility sizing calculations. WSDOT methods yield more 
conservative (larger) treatment facility sizes for each of the 
four facilities and were therefore used to size the facilities. The 
specific locations and types of the stormwater facilities would 
be determined during detailed design. 

With regard to the I-90 off-ramp, it should be noted that only 
the runoff generated by the new ramp is accounted for in this 
analysis. There may be stormwater run-on to the off-ramp from 
the existing highway surface, immediately upgradient from the 
new ramp, that would add additional stormwater. The approach 
to accommodating this additional stormwater (such as a piped 
bypass or larger treatment facility) would be determined during 
the project design phase. It may be possible to combine the 
runoff from several of the subcatchments listed in Exhibit 4-6. 
For instance, runoff from Royal Brougham East and I-90 
Atlantic Ramp may be treated at a common facility. This would 
require a special agreement between WSDOT and the City of 
Seattle. At the First Avenue/Atlantic Street intersection, runoff 
from additional portions of South Atlantic Street could be 
treated (beyond that required for meeting project 
requirements). This could allow the elimination of treatment at 
one of the other subcatchments, such as Royal Brougham West, 
as long as an equivalent area of pollution-generating surface 
was treated. The final stormwater treatment scheme would be 
determined during detailed design of this project, in 
consultation with WSDOT and the City of Seattle. 

Pollutant Loads 
The basic stormwater treatment added by the Proposed Action 
would target the removal of total suspended solids from 
stormwater runoff. Because many other pollutants, such as 
nutrients and heavy metals, are adhered to suspended solids, 
removal of TSS would reduce the levels of those other 
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pollutants. The loads for the pollutants of concern associated 
with the PGIS are shown in Exhibit 4-7.  

Because of the stormwater treatment provided by the project, 
the pollutant loads would decline from existing conditions. For 
instance, TSS loads would be reduced to about one-third of the 
existing 1,500 pounds per year. Smaller percentage reductions 
would be achieved for copper and zinc, but there would be net 
load reductions for all of the pollutants of concern with the 
exception of dissolved copper, whose annual loading would 
remain at 0.18 pound per year (refer to Appendix B). 

EXHIBIT 4-7. STORMWATER POLLUTANT LOADS FOR KEY WATER QUALITY PARAMETERS 
(POUNDS PER YEAR) 

Pollutant Pre-Project Post-Project Difference 

Total suspended solids 1,921 893 -1,028 

Total zinc 3.74 2.32 -1.42 

Dissolved zinc 1.36 1.14 -0.22 

Total copper 0.68 0.46 -0.22 

Dissolved copper 0.18 0.18 0.00 
 

Most of the stormwater runoff from the study area discharges 
to the combined sewer system and flows to the West Point 
Treatment Plant where it is treated and then discharged to 
Puget Sound. Only higher stormwater flows are diverted to 
Elliott Bay. As noted in Chapter 3, the flows diverted to Elliott 
Bay are not monitored, so it is not possible to accurately 
quantify what portion of the pollutant load reductions would 
occur to Elliott Bay versus the West Point Treatment Plant. 
Given the relatively low frequency of overflows to Elliott Bay, 
the wastewater treatment plant would probably benefit most 
from the pollutant load reduction. 

The project runoff would undergo basic stormwater treatment, 
resulting in a net reduction in pollutant loads for all parameters 
except dissolved copper, for which there would be no net 
change in pollutant load. As a result, a net improvement in 
water quality over existing conditions is expected to occur 
following project implementation. No substantial long-term 
effect on water resources is expected. 
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Groundwater 
Almost all of the land in the vicinity of the project is covered 
by impervious surfaces, allowing little groundwater infiltration 
of stormwater. The project would add 0.97 acre of impervious 
area, which would not appreciably change the amount of 
impervious surface in the study area. Project runoff would 
continue to be conveyed from the study area by the existing 
stormwater and combined sewer pipe system. Consequently, no 
substantial effect of the Proposed Action on groundwater 
resources is expected. 

Indirect Effects 
The land use analysis concluded that there would be no change 
in existing land use induced by this project. The stormwater 
runoff and associated pollutant loads are not expected to 
change as a result of land use changes or other indirect effects. 
Therefore, there would be no indirect effects on water 
resources as a result of this project. 

No Build Alternative 
Under the No Build Alternative, the detention and stormwater 
treatment facilities associated with the Build Alternative would 
not be built. There would be no reductions in stormwater 
pollutant loadings and no change in existing water quality 
conditions directly related to the operation of SR 519 in the 
reasonably foreseeable future. 

5 What measures are proposed to avoid or mitigate 
adverse effects of the project? 

WSDOT and City of Seattle regulations require that a number 
of conservation measures, discussed in sections 3 and 4 of this 
chapter, be incorporated into project design to protect water 
quality. During project construction, erosion-control BMPs 
would be implemented to minimize the possibility of 
contaminants reaching marine waters. These BMPs would 
likely include silt fences, catch-basin inserts, sediment ponds or 
tanks, and settling of dewatering water prior to discharge from 
the construction site. The project would also comply with 
Ecology’s General Stormwater Construction NPDES permit 
requirements for this project. These measures would greatly 
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reduce the amounts of sediment that would be transported from 
the site to Elliott Bay. The BMPs would be inspected on a 
regular basis to ensure that they are performing properly.  

As discussed previously, during project operation, stormwater 
runoff would receive basic water quality treatment, reducing 
the amount of pollutants discharged to Elliott Bay and the West 
Point Treatment Plant. As a result, there would be a net benefit 
to water quality. 

Because the conservation measures summarized above would 
protect the water resources of the study area, no mitigation 
measures are proposed. 

6 Are any of the identified effects considered 
substantial? 

The project team does not expect the Proposed Action to have a 
substantial effect on water resources. The project would not 
exceed any of the substantial effects criteria identified above 
under heading 2 What would be considered a substantial 
adverse effect on water resources?. Use of the BMPs discussed 
in this section would ensure control of sediment and other 
construction-related pollutants. Before leaving the project site, 
stormwater runoff from the project would receive basic water 
quality treatment. The project would not violate water quality 
standards, reduce the availability of water for state-designated 
uses, or result in fish mortality. The project also would not 
substantially affect groundwater recharge, permanently lower 
groundwater levels, or affect groundwater quality. With the 
described mitigation in place, effects of the Proposed Action on 
surface water and groundwater, if any, would be minor. 
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Chapter 5 Cumulative Effects 

1 What are cumulative effects, and why are they 
important? 

Cumulative effects are important because they help us to 
understand the project in terms of a “bigger picture”—how the 
project might interact with other projects that are planned but 
have not been built yet. In this way, they can reveal possible 
unintended consequences of the project that might not be 
apparent when we look at the project by itself (CEQ, 1997). 

2 How did the project team identify expected 
cumulative effects on water quality? 

The project team identified cumulative effects that could be 
associated with the Proposed Action or No Build Alternative by 
following a process recommended by the President’s Council 
on Environmental Quality (CEQ, 1997) and as identified in 
Chapter 412 of the WSDOT Environmental Procedures 
Manual (WSDOT, 2007). First, the team considered how past 
and present actions have already affected the study area. Those 
past and present developments have changed water resources 
from their original conditions and continue to influence current 
trends. Next, the expected direct and indirect effects of the 
Proposed Action or No Build Alternative on water resources, 
discussed in Chapter 4, were added. Finally, the probable 
effects of other reasonably foreseeable future actions (RFFAs) 
that are planned but not yet built were considered. The project 
team used year 2030, the project design year, as the future 
boundary for the cumulative effects assessment. 

The project team combined past and present actions and 
RFFAs with the expected direct and indirect effects of each of 
the two alternatives to produce a cumulative picture of how 

What are cumulative effects? 

Cumulative effects are impacts on 
the environment that result “from 
the incremental impact of the 
action when added to other past, 
present, and reasonably foreseeable 
future actions, regardless of what 
agency or person undertakes such 
other actions. Cumulative impacts 
can result from individually minor 
but collectively significant actions 
taking place over a period of time. 
Defined by FHWA and Council on 
Environmental Quality (CEQ) 
regulations (40 CFR 1508.7)” 
(WSDOT, 2006) 
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water resources might be affected, with and without the 
Proposed Action, in the future. 

Past and Present Actions 
The emergence of Seattle as a major city and shipping port 
resulted in substantial and lasting changes to the water bodies 
bordering Elliott Bay. When the first non-aboriginal settlers 
arrived in the area, the southeast and southern portions of 
Elliott Bay consisted of large inter-tidal areas with numerous 
water channels. These coastal wetlands were gradually filled to 
produce the developable land south of the Seattle downtown 
area and in the Duwamish industrial area. As a result, nearly all 
water channels were eliminated, and the shoreline area of 
Elliott Bay was profoundly altered. The only two remaining 
water channels in this area are the East and West waterways 
through which the Green River drains into Elliott Bay. No 
other open-channel streams remain, and nearly all of the local 
drainage from the area is conveyed in pipes.  

The early constructed drainage system for the study area 
conveyed both untreated stormwater runoff and untreated 
sewage (a system known as a combined sewer) to a series of 
discharge points to Elliott Bay. This resulted in water quality 
degradation of the nearshore waters. In the 1960s, the West 
Point Treatment Plant was built, and the local combined sewers 
were rerouted to the new treatment plant via a pipe known as 
the Elliott Bay Interceptor (EBI). Because of the EBI’s limited 
capacity, however, occasional discharges of stormwater and 
untreated sewage to Elliott Bay still occur during higher rain 
events. These are referred to as combined sewer overflows 
(CSOs), and they result in localized water quality degradation 
in the nearshore waters of the bay on an intermittent basis.  

Over the past several decades, the City of Seattle and King 
County have implemented projects to reduce the frequency of 
CSOs. Real-time manipulation of sewer pump stations and 
sewer overflow weirs, using a supervisory control and data 
acquisition (SCADA) system, is carried out to take advantage 
of the available pipe storage capacity within the system. 
Additional underground storage has been installed to 
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temporarily store excess flows, rather than discharge them to 
the Bay. Separate stormwater piping has been installed in some 
areas to remove stormwater inflows from the combined system. 
These measures reduce peak flows in the combined system, 
therefore reducing the frequency of CSOs to Elliott Bay. In 
addition, a number of small treatment plants have been 
constructed or converted to treat some of the CSOs that do 
occur. Recent CSOs are reported to be 19 percent of the CSO 
volumes recorded in the early 1980s (King County, 2006). 
Currently, CSOs represent about 1 percent of the combined 
flows to the West Point Treatment Plant.  

Direct and Indirect Effects of the Proposed Action 
The Proposed Action would provide basic treatment to 
stormwater runoff from the SR 519 project site. This runoff is 
conveyed in a stormwater pipe system that has been separated 
from the combined sewer system, and ultimately discharges to 
Elliott Bay during periods of higher runoff. As a consequence, 
the project would bring about a small reduction in the 
pollutants discharged to Elliott Bay. Chapter 4 discusses the 
expected direct and indirect effects of the Proposed Action in 
greater detail. 

Direct and Indirect Effects of the No Build Alternative 
Under the No Build Alternative, stormwater treatment would 
not be installed. The incremental reduction in pollutants 
reaching Elliott Bay, noted above, would not be realized. 

Reasonably Foreseeable Future Actions 
Exhibit 5-1 shows approximate locations of some of the RFFAs 
that could add to or interact with the Proposed Action to 
contribute to cumulative effects on water resources. Exhibit 5-2 
briefly summarizes information about the identified RFFAs. 
They include, but are not limited to:  

▪ The South Holgate Street to South King Street Viaduct 
Replacement Project, and the two-phase Electrical Line 
Relocation Project, which are Moving Forward projects 
within the Alaskan Way Viaduct and Seawall Replacement 
Program 

▪ The South Spokane Street Viaduct project 
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Reasonably Foreseeable

Future Actions

Project
Livable South Downtown 
Study Area (Approx.)
BNSF Railway Completion
Electrical Line Relocation Phase 1
and Phase 2
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Proposed Sound Transit East Link
Bridging the Gap Paving Project
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Central Waterfront Plan

Terminal 30 Project

South End Viaduct
Replacement

Proposed Commercial 
Development

Seattle Ferry Terminal
at Colman Dock

Holgate Street
Crossing Closure

Spokane Street
Viaduct Widening

South Lander Street 
Grade Crossing

Source: City of Seattle (2007) and King County (2006) 
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EXHIBIT 5-2. REASONABLY FORESEEABLE FUTURE ACTIONS IN OR NEAR THE STUDY AREA 

Project
a
 Location Purpose Proponent 

Expected Construction Time 
Frame

b
 

South Holgate Street to 
South King Street Viaduct   
Replacement Project 

SR 99 from South Holgate Street 
to South King Street 

Build new SR 99 between South 
Holgate Street and South King 
Street. Includes South Atlantic 
Street and South Royal Brougham 
Way grade separation, detour 
routes, and temporary connections 

Washington 
State 
Department of 
Transportation 

2009-2012 

Electrical Line Relocation Phase 1: South Massachusetts 
Street to South King Street 
Phase 2: South King Street to 
Union Street 

Remove network distribution lines 
and transmission lines that are 
located under the existing viaduct 
before it is demolished 

Washington 
State 
Department of 
Transportation 

Phase 1: Construction scheduled 
for 2008-2009. 
Phase 2: To be determined. 

Completion of BNSF 
Railway Improvements 

King Street Station to South 
Royal Brougham Way 

Reduce rail transportation conflicts 
along the BNSF right-of-way; 
increase safety at the BNSF 
crossing of South Royal Brougham 
Way 

BNSF Railway Improvements at South Royal 
Brougham Way have been 
completed; with additional 
improvements along the BNSF 
right-of-way currently in progress. 

Central Link Light Rail Downtown Seattle to Sea-Tac 
Airport 

Provide light rail service between 
downtown Seattle and Sea-Tac 
Airport 

Sound Transit 2008-2009 

East Link Light Rail Downtown Seattle to Redmond Provide light rail service between 
downtown Seattle, Mercer Island, 
Bellevue, and Redmond 

Sound Transit Construction not scheduled. 
Environmental impact statement 
scheduled for release in fall 2009. 

Proposed Commercial 
Development 

South side of South Atlantic 
Street between First Avenue 
South and Utah Avenue South  

Provide office and retail uses Gull Industries 2010-2012 

Livable South Downtown 
Planning Study 

The study examines growth and 
planning issues specific to 
Pioneer Square, the Chinatown/ 
International District (including 
the Little Saigon area east of I-5), 
and the northernmost edges of 
the Greater Duwamish 
Manufacturing and Industrial 
Center. 

Stimulate housing and related 
development consistent with the 
Mayor’s Center City Seattle 
strategy 

City of Seattle, 
Department of 
Planning and 
Development 

Environmental impact statement 
and legislative proposals in 2008 
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EXHIBIT 5-2. REASONABLY FORESEEABLE FUTURE ACTIONS IN OR NEAR THE STUDY AREA 

Project
a
 Location Purpose Proponent 

Expected Construction Time 
Frame

b
 

Closure of South Holgate 
Street at BNSF Railway 
Crossing 

South Holgate Street at the 
BNSF Railway crossing 

Eliminate conflicts between rail and 
vehicle traffic. 

City of Seattle, 
Department of 
Transportation 

Construction not scheduled 

South Lander Street Grade 
Separation 

South Lander Street between 
First Avenue South and Fourth 
Avenue South 

Improve safety and traffic flow by 
constructing a roadway bridge for 
vehicles, bicycles, and pedestrians 
over the BNSF Railway tracks. 

City of Seattle, 
Department of 
Transportation 

2009-2011 

South Spokane Street 
Viaduct Widening 

South Spokane Street from Sixth 
Avenue South to West Seattle 
Bridge 

Improve traffic safety and upgrade 
the structural and seismic 
performance of the viaduct that 
connects I-5 to the West Seattle 
High Level Bridge. Construct a new 
eastbound loop ramp to Fourth 
Avenue South, to the south of 
South Spokane Street. 

City of Seattle, 
Department of 
Transportation 

Seismic retrofit, median barrier 
installation, and street-level utility 
relocations have been completed. 
Viaduct widening and ramp 
construction is scheduled to start 
in 2008 and would be constructed 
in phases as funds become 
available, so exact construction 
range not known.  

Bridging the Gap Paving 
Projects 

Seattle arterial streets As part of a larger program, the 
paving projects will resurface, 
restore, or replace approximately 
300 lane-miles of arterial streets; 
rehabilitate or replace 3-5 bridges 
and seismically retrofit 5 additional 
bridges; repair or restore 
approximately 144 blocks of 
existing sidewalks; build 
approximately 117 blocks of new 
sidewalks; rehabilitate 
approximately 50 stairways; and 
restripe about 5,000 crosswalks. 

City of Seattle, 
Department of 
Transportation 

2006-2013 
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EXHIBIT 5-2. REASONABLY FORESEEABLE FUTURE ACTIONS IN OR NEAR THE STUDY AREA 

Project
a
 Location Purpose Proponent 

Expected Construction Time 
Frame

b
 

Central Waterfront Plan South Atlantic Street to West 
Thomas Street along the 
shoreline edge of the Center City 

Following replacement of the 
existing Alaskan Way Viaduct, 
construct new parks and open 
spaces, shoreline and habitat 
improvements, improved linkages 
to the downtown core, and transit 
connections, and implement land 
use and regulatory changes. 

City of Seattle Presently in planning process. 
Construction will begin with the 
removal of the viaduct and will be 
ongoing for several years. 

Terminal 30 Conversion East Marginal Way South 
between approximately South 
Holgate Street and South Lander 
Street 

Terminal 30 had been used for 
cruise operations but will be 
converted back to its original use 
as a container terminal. This and 
the adjacent Terminal 25 will 
provide 70 acres for container use. 

Port of Seattle 2007-2009 

East Marginal Way Grade 
Separation Project 

East Marginal Way South just 
south of South Spokane Street 

Provide a north- and southbound 
grade separation on Duwamish 
Avenue South, relocating East 
Marginal Way through this corridor 
to improve access among Port of 
Seattle terminals, rail yards, and 
industrial warehouses.  

Port of Seattle 2006-2008 

Washington State Ferries 
Terminal Improvements at 
Colman Dock 

Pier 54 at Seattle Waterfront on 
Alaskan Way South  

Upgrade structures and facilities 
and increase capacity. 

Washington 
State 
Department of 
Transportation 

Construction not scheduled. For 
2008-2009, focus will be on 
system-wide planning and 
coordination with nearby projects, 
including the proposed SR 519 
Phase 2. 

aOnly major planned projects are listed. Many other projects that could be implemented in the reasonably foreseeable future are not shown. 
bDates are approximate. 
Sources: General information from the WSDOT, City of Seattle, Port of Seattle, and Sound Transit websites. 
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▪ Completion of BNSF Railway track improvements 

▪ Sound Transit light rail projects 

▪ Closure of the South Holgate Street rail crossing 

▪ Conversion of the Port of Seattle’s Terminal 30 to a 
container terminal 

▪ The East Marginal Way Grade Separation Project  

▪ The City of Seattle’s Central Waterfront Plan 

▪ The City of Seattle’s Bridging the Gap paving projects 

▪ Washington State Ferries Terminal Improvements at 
Colman Dock 

Urban development is increasing in portions of the South 
Downtown area immediately north of the study area. This area, 
which includes Seattle’s International District/Chinatown/Little 
Saigon neighborhood, is currently the subject of Livable South 
Downtown, a major planning effort by the City of Seattle’s 
Department of Planning and Development. In November 2007, 
the City of Seattle released the Draft EIS for Livable South 
Downtown Planning (City of Seattle 2007a), a SEPA 
programmatic EIS which evaluates options for a 
comprehensive neighborhood plan for the South Downtown 
area. 

The study examines growth and planning issues specific to 
Pioneer Square, the Chinatown/International District (including 
the Little Saigon area east of I-5), and the northernmost edges 
of the Greater Duwamish Manufacturing and Industrial Center. 
Preliminary recommendations were released by the City’s 
Department of Planning and Development in March 2006. 
Land use and zoning changes considered as part of this process 
will require conducting an environmental review prior to 
legislative decision-making. 

The project most likely to interact with the Proposed Action in 
the near future is the South Holgate Street to South King Street 
Viaduct Replacement Project, which will replace the south end 
of the viaduct (Exhibit 5-1). That project, a Moving Forward 
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project within the Alaskan Way Viaduct and Seawall 
Replacement Program, is scheduled for construction from 2009 
to 2012, the same time frame as the Proposed Action, and it 
will be located immediately west of the proposed SR 519 
improvements. 

Several RFFAs are likely to act in combination with the 
Proposed Action to produce a cumulative and beneficial effect 
on water resources. The Alaskan Way Viaduct and Seawall 
Replacement Program will upgrade the stormwater system 
serving the viaduct. Runoff from the elevated highway drains 
to Elliott Bay at several locations along the bay’s eastern shore 
through separate storm pipe systems. Water quality treatment 
will be provided for runoff draining to these separated storm 
sewer systems. Water quality benefits similar to that discussed 
for the Proposed Action will accrue. Similarly, stormwater 
treatment provided as other RFFAs are constructed would 
reduce pollutant loading and incrementally improve the water 
quality of Elliott Bay. 

The ongoing CSO control program, discussed above, will 
continue to implement water quality improvement projects in 
the Seattle area, including locations southeast of the study area 
and in southeast Elliott Bay. In the Year 2026, King County 
proposes to construct a 2.1 million gallon storage and treatment 
plant near Connecticut Street to treat combined sewer 
overflows from areas extending north and south of the SR 519 
project site (King County, 2006). Such treatment would reduce 
the pollutant loads that would otherwise occur during CSOs 
and would materially reduce the intermittent water quality 
degradation in nearshore waters of Elliott Bay associated with 
such overflows.  

The City of Seattle will continue to implement storm pipe 
separation projects, gradually reducing the total area 
contributing flows to the combined sewer. In turn, this will 
reduce the frequency and volume of CSOs. The City has also 
proposed one or more regional stormwater treatment facilities 
in the South of Downtown District (Johnson, personal 
communication, 2007). Such projects would further reduce the 
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cumulative quantity of pollutants carried into Elliott Bay from 
the separated storm sewer systems. 

3 Would the Proposed Action or No Build 
Alternative contribute to cumulative effects on 
water resources? 

Proposed Action 
By providing basic treatment of stormwater from the study 
area, the Proposed Action would contribute to the cumulative 
trend of water quality improvement in Elliott Bay. 

No Build Alternative 
Under the No Build Alternative, the water quality improvement 
in Elliott Bay associated with the project would not be realized 
in the near term but might occur sometime in the future as 
redevelopment occurs. 
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Excerpt from the BA Writers Guidance 



 





















 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
Pollutant Load Analysis 



 



DATA ENTRY - enter acreages into yellow cells, look at 'load' and 'concentration' tabs for results

TOTAL
1 2 3 4 5 6 7 8 9 10 (acres)

EXISTING IMPERVIOUS
PRE-PROJECT
Existing treated impervious surface with discharge to waterbody (acres) 0.00
Existing impervious surface infiltrated (acres) 0.00
Existing untreated impervious surface (acres) 1.43 0.63 1.34 3.40
Total existing impervious surface (acres) 1.43 0.63 1.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.40

POST-PROJECT
Existing impervious surface retrofitted for treatment with discharge to waterbody (acres) 1.43 0.63 0.00 2.06
Existing impervious surface retrofitted for infiltration  (acres) 0.00

NEW IMPERVIOUS
New treated impervious surface with discharge to waterbody (acres) 0.08 0.53 0.34 0.95
New impervious surface infiltrated (acres) 0.00
New untreated impervious surface (acres) 0.00
Total new impervious surface (acres) 0.08 0.53 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.95

TOTAL IMPERVIOUS
Total impervious surface area untreated post-project (acres) 0.00 0.00 1.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.34
Total impervious surface area treated post-project with discharge to waterbody (acres) 1.51 1.16 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.01
Total impervious surface area infiltrated (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Revised September 2006

THRESHOLD DISCHARGE AREA (TDA)



 



LOAD CALCULATIONS
TOTAL DISSOLVED TOTAL DISSOLVED

TSS ZINC ZINC COPPER COPPER
Mean annual load from untreated surfaces (lbs/acre) 565 1.1 0.4 0.2 0.053
Mean annual load from treated surfaces (lbs/acre) 45 0.28 0.2 0.065 0.035

TOTAL DISSOLVED TOTAL DISSOLVED
TSS ZINC ZINC COPPER COPPER

Annual effluent load from existing impervious surfaces prior to project (lbs) 1,921.00 3.74 1.36 0.68 0.18
Annual effluent load from new and existing impervious surfaces after project (lbs) 892.55 2.32 1.14 0.46 0.18
NET CHANGE in pollutant loads between pre- and post-project conditions (lbs) -1,028.45 -1.42 -0.22 -0.22 0.00

TOTAL DISSOLVED TOTAL DISSOLVED
TSS ZINC ZINC COPPER COPPER

TDA 1
Annual effluent load from existing impervious surfaces prior to project (lbs) 807.95 1.57 0.57 0.29 0.08
Annual effluent load from new and existing impervious surfaces after project (lbs) 67.95 0.42 0.30 0.10 0.05
NET CHANGE (lbs) -740.00 -1.15 -0.27 -0.19 -0.02

TDA 2
Annual effluent load from existing impervious surfaces prior to project (lbs) 355.95 0.69 0.25 0.13 0.03
Annual effluent load from new and existing impervious surfaces after project (lbs) 52.20 0.32 0.23 0.08 0.04
NET CHANGE (lbs) -303.75 -0.37 -0.02 -0.05 0.01

TDA 3
Annual effluent load from existing impervious surfaces prior to project (lbs) 757.10 1.47 0.54 0.27 0.07
Annual effluent load from new and existing impervious surfaces after project (lbs) 772.40 1.57 0.60 0.29 0.08
NET CHANGE (lbs) 15.30 0.10 0.07 0.02 0.01

TDA 4
Annual effluent load from existing impervious surfaces prior to project (lbs) 0.00 0.00 0.00 0.00 0.00
Annual effluent load from new and existing impervious surfaces after project (lbs) 0.00 0.00 0.00 0.00 0.00
NET CHANGE (lbs) 0.00 0.00 0.00 0.00 0.00

TDA 5
Annual effluent load from existing impervious surfaces prior to project (lbs) 0.00 0.00 0.00 0.00 0.00
Annual effluent load from new and existing impervious surfaces after project (lbs) 0.00 0.00 0.00 0.00 0.00
NET CHANGE (lbs) 0.00 0.00 0.00 0.00 0.00

TDA 6
Annual effluent load from existing impervious surfaces prior to project (lbs) 0.00 0.00 0.00 0.00 0.00
Annual effluent load from new and existing impervious surfaces after project (lbs) 0.00 0.00 0.00 0.00 0.00
NET CHANGE (lbs) 0.00 0.00 0.00 0.00 0.00

TDA 7
Annual effluent load from existing impervious surfaces prior to project (lbs) 0.00 0.00 0.00 0.00 0.00
Annual effluent load from new and existing impervious surfaces after project (lbs) 0.00 0.00 0.00 0.00 0.00
NET CHANGE (lbs) 0.00 0.00 0.00 0.00 0.00

TDA 8
Annual effluent load from existing impervious surfaces prior to project (lbs) 0.00 0.00 0.00 0.00 0.00
Annual effluent load from new and existing impervious surfaces after project (lbs) 0.00 0.00 0.00 0.00 0.00
NET CHANGE (lbs) 0.00 0.00 0.00 0.00 0.00

TDA 9
Annual effluent load from existing impervious surfaces prior to project (lbs) 0.00 0.00 0.00 0.00 0.00
Annual effluent load from new and existing impervious surfaces after project (lbs) 0.00 0.00 0.00 0.00 0.00
NET CHANGE (lbs) 0.00 0.00 0.00 0.00 0.00

TDA 10
Annual effluent load from existing impervious surfaces prior to project (lbs) 0.00 0.00 0.00 0.00 0.00
Annual effluent load from new and existing impervious surfaces after project (lbs) 0.00 0.00 0.00 0.00 0.00
NET CHANGE (lbs) 0.00 0.00 0.00 0.00 0.00

LOAD RATES

PROJECT TOTAL

TDA BREAKDOWN





CONCENTRATION CALCULATIONS - Moderate Risk Projects

TOTAL DISSOLVED TOTAL DISSOLVED
TSS ZINC ZINC COPPER COPPER

(mg/L) (ug/L) (ug/L) (ug/L) (ug/L)
Expected pollutant concentrations for UNTREATED runoff 93 174 62 31 7.6
Expected pollutant concentrations for TREATED runoff 6.4 40 27 7 5

TOTAL DISSOLVED TOTAL DISSOLVED
TSS ZINC ZINC COPPER COPPER

(mg/L) (ug/L) (ug/L) (ug/L) (ug/L)
Pollutant concentation for runoff PRE-project 93.00 174.00 62.00 31.00 7.60
Pollutant concentation for runoff POST-project 33.08 81.28 37.78 14.39 5.80
NET CHANGE in pollutant concentration between pre- and post-project conditions -59.92 -92.72 -24.22 -16.61 -1.80

TOTAL DISSOLVED TOTAL DISSOLVED
TSS ZINC ZINC COPPER COPPER

(mg/L) (ug/L) (ug/L) (ug/L) (ug/L)

TDA 1
Pollutant concentation for runoff PRE-project 93.00 174.00 62.00 31.00 7.60
Pollutant concentation for runoff POST-project 6.40 40.00 27.00 7.00 5.00
NET CHANGE -86.60 -134.00 -35.00 -24.00 -2.60

TDA 2
Pollutant concentation for runoff PRE-project 93.00 174.00 62.00 31.00 7.60
Pollutant concentation for runoff POST-project 6.40 40.00 27.00 7.00 5.00
NET CHANGE -86.60 -134.00 -35.00 -24.00 -2.60

TDA 3
Pollutant concentation for runoff PRE-project 93.00 174.00 62.00 31.00 7.60
Pollutant concentation for runoff POST-project 75.47 146.88 54.92 26.14 7.07
NET CHANGE -17.53 -27.12 -7.08 -4.86 -0.53

TDA 4
Pollutant concentation for runoff PRE-project
Pollutant concentation for runoff POST-project
NET CHANGE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

TDA 5
Pollutant concentation for runoff PRE-project
Pollutant concentation for runoff POST-project
NET CHANGE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

TDA 6
Pollutant concentation for runoff PRE-project
Pollutant concentation for runoff POST-project
NET CHANGE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

TDA 7
Pollutant concentation for runoff PRE-project
Pollutant concentation for runoff POST-project
NET CHANGE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

TDA 8
Pollutant concentation for runoff PRE-project
Pollutant concentation for runoff POST-project
NET CHANGE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

TDA 9
Pollutant concentation for runoff PRE-project
Pollutant concentation for runoff POST-project
NET CHANGE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

TDA 10
Pollutant concentation for runoff PRE-project
Pollutant concentation for runoff POST-project
NET CHANGE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

TDA BREAKDOWN

PROJECT TOTAL
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