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Chapter 3
Description and Comparison of
Alternatives

3.1 Introduction

Chapter 2 described the evaluation and screening process that led to the development of
the alternatives that are currently under consideration for the Brightwater Regional
Wastewater Treatment System. This chapter provides more detailed information about
the three action alternatives evaluated in this Final EIS: the Route 9—-195th Street System,
the Route 9-228th Street System, and the Unocal System. (These alternatives are
depicted in the large System Alternatives map on the inside of the back cover of this
volume.) The No Action Alternative is also described. At the end of the chapter, the three
action alternatives are compared. The No Action Alternative is addressed in detail under
each SEPA element of the environment in Chapters 4 through 17, where side-by-side
impact comparisons are also provided at chapter end. This chapter also includes a
discussion of the project objectives and describes refinements to the proposal that have
occurred since publication of the Draft EIS.

3.1.1 Project Objectives

The primary objective for the Brightwater project is to implement the regional policy
mandate, contained in the Regional Wastewater Services Plan (RWSP), to construct a
new treatment plant to address future treatment needs. Policy TPP-2 of the adopted plan
states:

King County shall provide additional wastewater treatment capacity to
serve growing wastewater needs by constructing a new north treatment
plant in north King County or south Snohomish County and then
expanding the treatment capacity at the south treatment plant. The west
treatment plant shall be maintained at its rated capacity of one hundred
thirty-three million gallons per day (mgd). The south treatment plant
capacity shall be limited to that needed to serve the eastside and south
King County, except for flows from the North Creek Diversion project
and the planned six-million-gallon storage tank. The potential for
expansion at the west treatment plant and south treatment plant should
be retained for unexpected circumstances which shall include, but not be
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limited to, higher than anticipated population growth, new facilities to
implement the CSO reduction program or new regulatory requirements.

The RWSP is intended to protect human health and the environment by providing high
quality wastewater conveyance and treatment services to this region. Other objectives for
the Brightwater project include the following:

e Accommodate projected average and peak wastewater flows from the service area

e Produce treated effluent that uses secondary treatment consistent with the Clean
Water Act and that meets Washington State Water Quality Standards for
discharge to Puget Sound

e Produce reclaimed water for reuse on- and offsite

e Produce biosolids suitable for beneficial reuse and recycling, including
application to agricultural and forestry lands, or for use in composting

e Provide flexibility for rerouting flows within the conveyance system to King
County’s other two regional wastewater treatment plants—the West Point
Treatment Plant in Seattle and the South Treatment Plant in Renton

¢ Provide additional wastewater storage to reduce peak flows to the treatment plant
and/or to accommodate routine and emergency conveyance system maintenance
and operation

The EIS for the RWSP (King County, 1998) is adopted herein by reference, and
addresses the environmental impacts of meeting RWSP objectives.

The general proposal identified in the 1999 RWSP was subsequently refined by the King
County Council in 2000 and 2001. The Council adopted two sets of policy siting criteria
in Ordinance 14043 and Ordinance 14107. SEPA review was conducted prior to the
Council's adoption of each ordinance. In these ordinances the Council narrowed, based
on environmental review and policy considerations, potential sites for the proposed
system facilities that would go forward for more detailed environmental review in the
Brightwater EIS. The Council took into account environmental, engineering, community,
and other policy considerations in developing the proposal. Based on the Council's
adoption of policy criteria and development of the proposal that would go forward into
the Brightwater EIS, Executive Sims selected two treatment plant sites that were deemed
to meet the policy criteria.

At the end of 2001, the Brightwater proposal, as refined by the Council, went forward
into EIS scoping and preparation of the Draft EIS.
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3.1.2 Refinements of the Proposal Since the Draft EIS

After publication of the Draft EIS, King County continued to refine the Brightwater
System alternatives to reduce impacts, increase system efficiency, and enhance
consistency with the objectives discussed above. All of these refinements fall within the
range of alternatives evaluated in the Draft EIS. Many of the refinements were developed
in response to Draft EIS comments and are intended to provide enhanced mitigation of
the proposal. This section summarizes the proposed refinements and the key reasons for
each. More detailed information on each refinement can be found under the descriptions
of the three action alternatives later in this chapter.

3.1.21 Refinements Common to All Systems

Treatment Plant Common to All Systems

e Membrane bioreactor technology. In the Draft EIS, a conservatively sized
conventional activated sludge (CAS) process was considered. In comparing
alternatives for secondary treatment, it was recognized that the membrane
bioreactor (MBR) technology process would substantially lower discharge of
pollutants to Puget Sound when compared to CAS. The process also would
occupy less land than conventional activated sludge, thereby increasing the area
available for mitigation and environmental enhancement. The MBR process
would treat wastewater flows up to the average wet weather flow (AWWF). Peak
flows above this level would be treated using a ballasted sedimentation process,
then blended with the MBR effluent prior to discharge. This “split-flow” approach
provides the water quality benefits of MBR technology, but is more cost-effective
than using MBR for peak flows.

e Filtration. The Draft EIS included facilities for effluent filtration for water reuse
using granular filtration of CAS effluent. Since CAS is no longer proposed, this
would not be needed because MBR produces filtered effluent and no additional
filtration is required to produce Class A reclaimed water. However, an additional
process, disinfection, is required to produce reclaimed water from the MBR
effluent.

Conveyance System Common to All Systems

¢ Refinement of portal location and design. Since the Draft EIS, the portal siting
areas (PSAs) identified in the Draft EIS have been specified as primary and
secondary for each conveyance alignment. Primary portals would be required to
make tunnel construction feasible for drive lengths (distances between portals) of
up to approximately 20,000 feet and are located along each corridor at this
approximate interval. Additionally, activities that would take place at the primary
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portals have been defined in more detail in the Final EIS. Secondary portal sites
are not expected to be used based on current information and engineering.
However, as more geotechnical analysis is performed during final design, it may
prove necessary to use one or more secondary portals. A decision on the need for
secondary portals will not be made until final design is completed. If needed,
secondary portals may be used for temporary ventilation, ground improvement,
and/or supplying grout to the tunnel. Secondary portals would be a much smaller
diameter than primary portals, require less land area (one-half acre or less), and
support less intensive construction activities. If required, secondary portals would
be located within approximately 10,000 feet of a primary or another secondary
portal.

Candidate portal sites. Two to six portal candidate sites have been identified
within each PSA. Smaller sites, ranging from approximately 2 to 16 acres, have
been identified within the 72-acre PSAs to allow for more detailed assessment of
potential impacts.

Pump station locations. The need for pump stations has changed since
publication of the Draft EIS. For the Route 9 system alternatives, the effluent
pump station located on the Route 9 site has been eliminated. These alternatives
now include only an influent pump station at the Route 9 site, or potentially at
Portal 41. The Unocal system includes both influent and effluent pump stations at
the plant site and a new Kenmore Pump Station (influent) at PSA 11, as described
in the Draft EIS.

Tunnel profile. The tunnel profile was optimized and overall depth was reduced.

Portal depths. Refinements in design have allowed specific portal depths to be
identified in the Final EIS, rather than the wide range shown in the Draft EIS.

Odor control. Specific odor control facilities and technologies have been
identified and are designated to be located at some of the primary portals.

Duration of construction. Specific construction duration has been identified at
each primary portal location.

Dewatering rates and discharge locations. Dewatering rates and potential
discharge locations have been identified for each primary portal.

Outfall Common to All Systems

Preferred construction method. Open-cut construction onshore and through the
nearshore area has been identified as the preferred construction method (as
opposed to tunneling (specifically, microtunneling), which was the method
preferred in the Draft EIS).

Identification of preferred outfall alignments. Preferred alignments have been
identified in both Zone 7S (Route 9) and Zone 6 (Unocal).
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Selection of diffuser length. A diffuser length of 500 feet has been identified to
meet hydraulic and dilution goals for all alternatives.

3.1.2.2 Refinements to the Route 9-195th and 228th Street

Systems

Treatment Plant: Route 9 Systems

Odor control process. In the Draft EIS, the proposed odor control system was
three-stage chemical scrubbers followed by biofilters for polishing at the Route 9
site. The system currently proposed consists of three-stage chemical scrubbers
plus carbon polishing for both treatment plant sites. The odor control system
described in the Draft EIS for Route 9 had all process air routed to one central
location for treatment. It is now decentralized (process air treated adjacent to the
facility where it originates).

Wastewater flow direction. In the Draft EIS, the influent pump station was
located at the north end of the site and the wastewater flowed from north to south
through the treatment process units. This arrangement has been reversed so that
the influent pump station would be located at the south end of the site and the
wastewater would flow from south to north. This would allow for a shorter
influent tunnel.

Effluent pump station eliminated. It was determined during predesign that an
effluent pump station for the Route 9 site would not be required, and it has been
eliminated from the project as proposed in the Draft EIS.

StockPot, Inc., property included. In the Draft EIS, the StockPot property was
excluded from the plant site design. The current layout assumes that StockPot
would move offsite and the land it occupied would be available for treatment
plant facilities.

Water resource management. The Draft EIS layout included collection of
stormwater at the lowest part of the site and a pump station to pump it to a higher
elevation in the northern portion of the site for detention and treatment. In the
current design, detention and treatment would be provided along the western part
of the site; after treatment, stormwater would flow by gravity through the system
of existing culverts under Route 9 and into Little Bear Creek. One or more of
these culverts may require reconstruction to achieve the required capacity. The
revised approach minimizes impacts to forested and wetland areas of the site,
provides an enhanced visual buffer for the site, and reduces energy use by
eliminating the stormwater pump station.

Potential onsite Community-Oriented Building. The revised layout includes
space onsite for an additional building for community and educational uses should
the community desire such a facility. This building could be a potential mitigation
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measure for loss of a community meeting space as a result of eliminating the
existing Grange Hall. The onsite Community-Oriented Building was not included
in the Draft EIS.

Conveyance System: Route 9 Systems

Route 9—195th and 228th Street Systems

PSA 10 and the tunnel from PSA 10 to PSA 11. PSA 10 and the tunnel from
PSA 10 to PSA 11 have been eliminated from the Route 9 alternatives. The flows
from the McAleer/Lyon sewer trunk line will continue to be routed to West Point
for treatment, eliminating the need for a tunnel from Portal 10 to 11 until at least
several decades. A smaller, local connection from the existing conveyance system
to the Brightwater conveyance system, when needed for flow management
reasons, would be made using open cut or microtunneling construction methods.
The local connection included in the Brightwater proposal would be in Kenmore
from approximately 61st Avenue NE along NE 175th Street to PSA 11. The main
influent tunnel is now proposed to begin at Portal 11.

Tunnel alignment. The tunnel alignment has been revised for the Route 9
influent tunnel to minimize the number of private properties the tunnel would
cross underneath. The alignment follows street rights-of-way wherever possible.
PSA 34 was eliminated from the conveyance system because the influent tunnel
alignment was refined such that it no longer passes through PSA 34.

Portal 41 influent pump station (IPS) option. King County is continuing to
explore methods to mitigate impacts and improve operational efficiencies.
Eliminating the IPS at the Route 9 treatment plant site and relocating it to PSA 41
is one option currently being investigated. One major advantage of relocating the
influent pump station to PSA 41 is that it would reduce the depth of the IPS from
approximately 300 feet to less than 100 feet, which would provide various
constructibility, environmental, operational, and financial benefits. A decision to
relocate the IPS to Portal 41 would not be made until after issuance of the Final
EIS and selection of a specific Brightwater System. The environmental impacts
and benefits of relocating the IPS to PSA 41 are discussed in relevant sections
throughout this EIS under “Portal 41 Influent Pump Station Option.” For a more
detailed description of this option, see the description of the Route 9-195th Street
System below.

Route 9—195th System Only

Portal 5. Portal 5 has been added to the Route 9-195th alignment. Portal 5 is a
secondary portal under the Unocal alternative. It was added to the Route 9—195th
Street alignment as a primary portal when PSA 7 and PSA 27 were identified as
secondary portals due to a decision to design the conveyance system with
lengthened tunnel drives of approximately 20,000 feet.
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Tunnel alignment. The realignment of the Route 9 influent tunnel takes
advantage of the opportunity to minimize construction impacts of the 195th Street
conveyance alternative by combining influent and effluent lines in one larger
diameter tunnel for more than 4 miles for the Route 9—-195th Street System.

Outfall: Route 9 Systems

Same as common to all systems.

3.1.2.3 Unocal System

Treatment Plant: Unocal

Effluent disinfection. The Draft EIS included ultraviolet (UV) light for
disinfecting secondary effluent and water for reuse. Due to the change to a split-
flow MBR system, UV light is proposed for the MBR portion of the effluent only.
The remaining portion of the split flow, that portion that would receive treatment
in the ballasted sedimentation process, would undergo sodium hypochlorite

disinfection. The water reuse system would use UV for disinfection as described
in the Draft EIS.

Stormwater discharge. The wet pond system described in the Draft EIS would
remain the same. However, instead of discharging the treated stormwater through
the treatment plant’s effluent outfall, the stormwater would be discharged through
a separate, much smaller outfall at elevation —50 mean lower low water (MLLW).
(See Outfall section below.)

Unocal site lid. In the Draft EIS, a sub-alternative for the Unocal site included
construction of a lid over the treatment plant facilities for potential future
development of this site either as a multimodal transportation facility (Edmonds
Crossing, a use currently proposed by the Washington State Department of
Transportation, the Federal Highway Administration, and the City of Edmonds) or
a landscaped park for public access. The Final EIS considers the lid only for the
multimodal facility; a park is no longer proposed.

Unocal barge dock. The Draft EIS considered using a barge dock for
construction of the treatment plant at the Unocal site. Use of a barge dock is no
longer included as part of the proposal analyzed in the Final EIS. Comments
received on the Draft EIS highlighted potential significant impacts to the marine
environment if the dock were used. However, use of the dock may still be
considered in the future as a traffic mitigation measure, if warranted, in which
case appropriate environmental review would be conducted.

Brightwater Final EIS 3-7



Chapter 3. Description and Comparison of Alternatives

Conveyance System: Unocal

e Unocal Conveyance System. Instead of the two conveyance elevation options for
the Unocal conveyance system presented in the Draft EIS, only the shallower
depth conveyance option, which included force mains, has been considered as
part of the Final EIS. The current proposed conveyance would be a gravity system
between Portal 14 and Portal 11. A new pump station near the existing Kenmore
Pump Station at Portal 11 would be required to pump the wastewater uphill to
Portal 7. The tunnel would be constructed at a grade that roughly follows the
ground surface between Portals 11 and 7, thereby minimizing the required depths
for the portals. Force mains would be installed within the tunnel between
Portal 11 and Portal 7. The conveyance system would convert back to a gravity
system between Portal 7 and the Unocal site. An influent and effluent pump
station would still be required on the Unocal site.

Outfall: Unocal

e Same as common to all systems.

3.2 Action Alternatives

The principal features of the Brightwater System called for in the RWSP include a new
secondary treatment plant; the associated pipelines, pump stations, and other facilities
that make up the conveyance system to transport wastewater to and from the plant; and
an outfall to discharge effluent to Puget Sound. The RWSP places special emphasis on
the need to have this new wastewater system operational by 2010. (See Chapter 2 for a
discussion of population and flow analysis that drives the project schedule.)

Three action alternatives have been identified for meeting future treatment needs. Each is
evaluated in this EIS as a complete system that includes wastewater treatment,
conveyance, and outfall as well as associated facilities. The three action alternatives are
as follows:

e Route 9—195th Street System (Preferred Alternative)
e Route 9-228th Street System

e Unocal System

Each of these systems is described in this section, with a focus on those features of the
systems that are most relevant to the analysis of environmental impacts. The section
begins with a description of the features that are common to all the action alternatives,
followed by discussions of features specific to each of the action alternatives. The No
Action Alternative, as required by SEPA, is used in the EIS as a baseline against which to
assess the impacts of the action alternatives. The No Action Alternative is included in
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each chapter and compared alongside each of the action alternatives in detail under each
element of the environment. More detailed information on the action alternatives,
including technical characteristics of the treatment processes and other system features,
can be found in Appendix 3-A, Project Description: Treatment Plant; Appendix 3-B,
Project Description: Conveyance; and Appendix 3-C, Project Description: Outfall.
Appendix 3-J, Evaluation of the No Action Alternative, provides details on the No Action
Alternative.

3.2.1 Elements Common to All Action Alternatives

This section describes features of the Brightwater treatment, conveyance, and outfall
systems common to all the action alternatives. For readers not familiar with the basics of
wastewater treatment, an overview is provided in Chapter 2.

3.211 Treatment Processes Common to All Action
Alternatives

Plant Layout, Capacity, and Liquids Process

Buildings and equipment at each site would be arranged in a manner that would support
an efficient treatment process flow. Overall site layout, however, would differ
substantially between the Route 9 and Unocal sites because of differences in the location,
topography, soils, size, and shape of the sites. Each of the plant layouts was developed to
include space for future expansion to 54 million gallons per day (mgd) average wet-
weather flow. Space is also provided to convert the membrane bioreactor technology to a
conventional activated sludge process that uses secondary clarifiers, if needed in the
future. Additional space has also been reserved if King County elects to produce Class A
biosolids and/or 54 mgd of reclaimed water.

Both sites, Route 9 and Unocal, are based on the same design wastewater flow capacities:
36 mgd AWWF in 2010 and 54 mgd AWWEF in 2040. However, in addition to these
design capacities, the Unocal site has a sub-alternative that allows the future option of
routing wastewater flow from the existing treatment plants in Edmonds and/or Lynnwood
to the Brightwater Treatment Plant. The additional flow would result in greater capacity
requirements (72 mgd) at the Unocal site. The design capacities for the Brightwater
Treatment Plant at the two sites are shown in Table 3-1.
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Table 3-1. Brightwater Treatment Plant Design Capacity

Characteristic U Aftormatives Sub-Alternative

Phase 1 (2010)

Average annual flow 31 mgd 31 mgd
Average wet-weather flow 36 mgd 36 mgd
Peak hour flow 130 mgd 130 mgd
Phase 2 (2040)

Average annual flow 47 mgd 62 mgd
Average wet-weather flow 54 mgd 72 mgd
Peak hour flow 170 mgd 235 mgd

The treatment processes proposed for each site are similar. In the Draft EIS, a CAS
process was evaluated. After the Draft EIS publication, further evaluation of alternatives
for secondary treatment indicated that the MBR process would produce higher effluent
quality than CAS, benefiting the environment through a substantially lower annual
discharge of pollutants to Puget Sound. However, configuring MBR technology to treat
relatively infrequent peak flows is significantly more expensive than CAS, and therefore
configuring an MBR to accept peak flows and loads would not be cost-effective. The
plant would be designed as a “split flow” MBR system to reduce the capital cost to a
comparable basis with CAS while retaining the benefits of a high quality effluent. During
the initial development phase (36-mgd AWWF), sustained peak flows greater than 38
mgd would be routed around the MBR and treated using ballasted sedimentation, an
alternative process better suited for sustained hydraulic peaks. The ballasted system
would run only approximately 25 times a year. Diurnal peaks would be treated in the
MBR. (See Chapter 2 for a discussion of primary treatment and ballasted sedimentation.)

After treatment, the split-flow effluent would be blended with the MBR effluent for the
Route 9 alternatives and disinfected prior to discharge; for the Unocal alternative,
separate disinfection processes would be used for the MBR and ballasted effluents prior
to discharge. This concept allows MBR technology to be applied to Brightwater, reducing
the annual discharge of pollutants when compared to a CAS process. Effluent quality and
quantification of reductions can be found in Appendix 3-L, Preliminary Working Draft
Facilities Plan. MBR treatment for base flows with split flow treatment of peak flows
offers further benefits including producing a reclamation-quality effluent after
disinfection that will facilitate reuse. Ballasted sedimentation for the full flow was
considered, but the higher operation and maintenance costs (e.g., chemicals and solids
treatment) made the life cycle costs greater than conventional primary clarification. The
MBR and split-flow process would also occupy less land than CAS. King County would
reserve space on the site to allow future construction of secondary clarifiers should the
system not meet discharge limits or should future energy costs or maintenance
requirements make MBR no longer feasible.

3-10 Brightwater Final EIS



Chapter 3. Description and Comparison of Alternatives

All flow would enter the plant though an influent pump station and receive preliminary
treatment at the headworks through screening followed by aerated or vortex grit removal.
Following preliminary treatment, the flow would enter a flow-split structure that would
direct flows up to the split-stream threshold to conventional primary treatment and the
MBR process; sustained flows in excess of the threshold for the MBRs will be directed to
the ballasted sedimentation process. An average of about 25 split flow events are
anticipated annually. All flow would be disinfected before being discharged to Puget
Sound. The purpose of disinfection is to kill remaining pathogens in the plant effluent to
a level that complies with the effluent discharge permit. Prior to discharge to Puget
Sound, disinfected flows would be dechlorinated as needed to meet permit requirements.

Solids Processing and Biosolids Management

Solids handling consists of thickening the primary and secondary solids, followed by
anaerobic digestion and dewatering. (See Chapter 2 for a more complete discussion of
solids processing.) The MBR would produce about 10 percent less solids than CAS due
to the longer solids retention time. During peak month conditions, the MBR would
produce approximately 2.5 percent more solids than CAS due to production of ballasted
sludge, which includes chemical sludge. The thickening process removes water from the
solids prior to anaerobic digestion and reduces the volume of solids, thus reducing the
downstream treatment and equipment requirements. Anaerobic digestion stabilizes the
solids by converting the organic matter to methane gas and carbon dioxide. Dewatering
mechanically removes water from the digested biosolids prior to hauling. Reducing the
water content reduces the cost of transporting the biosolids cake, as well as the size and
amount of equipment needed. An enclosed truck bay would be provided for loading the
dewatered biosolids into hauling vehicles.

Space would be reserved onsite to allow staging of up to eight biosolids trucks, two in the
enclosed loading bay and six in an outdoor staging area. The biosolids trucks would have
provisions for odor control in the staging area. Flexible hose would be used to connect
the trucks parked in the staging area to a carbon system. Foul air from the truck beds
would be ventilated and treated by the carbon system prior to discharge to the
atmosphere.

The stabilized, dewatered biosolids would be hauled offsite and beneficially used along
with biosolids from the West Point and South Treatment Plants. King County manages
biosolids through land application to agricultural and forestry lands and by processing
biosolids into a compost product. It is anticipated that the majority of the biosolids will be
managed by land application, with composting providing an alternative means of
biosolids management during periods of extended inclement weather, or when there is a
market demand for compost.
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Water Reuse

For either of the potential Brightwater sites, 5 mgd of reclaimed water capacity would be
provided at the treatment plant when it comes online in 2010. Space would be reserved
onsite for possible future expansion to provide up to 54 mgd of reuse water in the long
term as demand increases and other potential opportunities are identified. The water reuse
program would provide flexibility to accommodate uses and demand as it occurs. (See
Appendix 3-D, Reclaimed Water Technology Review and Evaluation of Potential Water
Reuse Opportunities.) Capacity for water reuse can be added as the demand increases.

Effluent from the MBR would meet all but one of the water quality requirements for
Class A reclaimed water. The only additional process required is disinfection at a higher
dose than that required for secondary effluent, which would enable the system to comply
with the more stringent total coliform limit for Class A reclaimed water. UV disinfection
would be used for the reuse system at both sites. Some sodium hypochlorite may be
added in the distribution system onsite to maintain disinfection within the pipelines. The
reuse process tanks would be covered and the process air vented to the odor control
system.

The reclaimed water would be used onsite for landscape irrigation, tank cleaning, and
other processes that do not require potable water. Reclaimed water is being considered
for firefighting and fire suppression. However, for this Final EIS, potable water was
assumed for both firefighting and fire suppression. The water also may, at some future
date, be distributed offsite using a reuse pump station, which would be located at the
treatment plant and would pump the water to the distribution system. The reuse pump
station would be built in Phase 1 with an initial capacity of 5 mgd for onsite use, and
would be designed to facilitate expansion in the future as offsite demand for reclaimed
water increases. King County has identified potential users within a 5-mile radius of both
the Route 9 and Unocal sites and along the Route 9—195th Street effluent conveyance
line. These users represent a potential demand for up to 10.1 mgd of reclaimed water for
the Route 9 system and 7.4 mgd for the Unocal site. In addition, up to 10 mgd of
agricultural demand in the Sammamish Valley could be served at some future date by
Brightwater instead of developing a separate Sammamish Reuse Treatment Facility in the
valley.

The analysis of potential reclaimed water demand involved the identification of non-
potable water users, including irrigation and industrial water uses, within the study area.
The sites were golf courses, parks (with extensive irrigation), commercial nurseries,
cemeteries, and industrial parks. The industrial uses of reclaimed water include cooling
and process water. The water use for these sites was estimated, and those sites that use
more than 100,000 gallons per day were included as having the potential for reclaimed
water demand. The potential demand for both systems includes a mix of golf courses,
cemeteries, and commercial/industrial uses. Appendix 3-D, Reclaimed Water Technology
Review and Evaluation of Potential Water Reuse Opportunities, describes the possible
demand for reclaimed water in more detail.
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Delivery of reclaimed water to potential and future users would be through a distribution
system separate from, but connected to, the Brightwater conveyance system. King
County could “tap into” the Brightwater effluent pipeline as required by future demand.
Beyond the use of the effluent pipeline, development of the reclaimed water distribution
system is not part of the Brightwater proposal. Any future decision by King County to
distribute reclaimed water offsite will be preceded by appropriate environmental review.

3.21.2 Odor Control Common to All Action Alternatives

The odor control approach at Brightwater is much more stringent than typical wastewater
treatment plants and represents current state-of-the-art design for odor control. All
process units would be covered, including the influent wet well, screenings and grit
handling, primary clarifiers, aeration basins and membrane tanks, and disinfection.
Buildings such as headworks and solids handling (thickening and dewatering processes)
would have the process air and equipment fully enclosed. To remove odors, the covered
process units, enclosed buildings, and loading areas would be under negative pressure to
capture all process air for treatment by the odor control systems. There would be five
separate odor control systems:

e Influent pump station

e Headworks and primary treatment

e Secondary treatment and disinfection

e Solids handling building and biosolids truck staging

e Digester gas pressure relief emergency vents (carbon only)

Each odor control system would treat the process air using multistage chemical scrubbers
followed by a final polishing stage of carbon adsorption. Each stage would treat the
process air to a greater degree. The exhaust air from the carbon polishers would be
discharged from stacks to the atmosphere. The concentrations of odorous air (measured
as hydrogen sulfide, ammonia, and total odor) would be below the detection thresholds at
and beyond the plant property line at both sites under peak odor conditions. In addition to
the chemical scrubbers, carbon scrubbers would treat any digester gas that may be
discharged through emergency pressure release vents. Chapter 5 and Appendix 5-A, Odor
and Air Quality: Treatment Plant, include additional information on odor control criteria,
technologies, and modeling results.
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3.21.3 Other Onsite Facilities Common to All Action
Alternatives

Influent Pump Station (IPS)

An IPS would be required to lift wastewater from the influent pipeline up into the
preliminary treatment process (headworks). The IPS would be constructed as a wet
well/dry well pump station with the pumps separated from the wet well by divider walls.
The pump station would be a reinforced concrete structure with a sufficient number of
pumps installed to pump the peak hourly flow with the largest unit out of service. The
IPS would contain the following functional components: mechanical pumping equipment,
electrical control and monitoring equipment, and odor control equipment.

Administration Building

The Administration Building is anticipated to be a two-story structure housing the
administrative offices, laboratory, conference rooms, operations and process control
center, restrooms, lockers, visitor reception area, lunchroom, archive and equipment
storage areas, document production facilities, and a library. The operations and process
control center would be the main location from which operations staff would monitor and
control the treatment processes via the plant supervisory control and data acquisition
(SCADA) system.

Maintenance Building

The Maintenance Building would provide a facility for performing repairs on equipment
that cannot be performed in-place. It is anticipated to be a one- to two-story structure that
houses a machine shop and repair facilities, spare parts storage, and maintenance staff
offices. The building would have drive-in truck maintenance bays to facilitate loading
and unloading of equipment.

Chemical Building

The Chemical Building would be used to store and distribute chemicals for odor control,
ballasted sedimentation, and disinfection. Odor control chemicals would include sodium
hypochlorite, sodium hydroxide, and potentially sulfuric acid. Ballasted sedimentation
chemicals would include iron salts (ferric chloride) or alum. Sodium hypochlorite would
be used for effluent disinfection and prechlorination of the influent. Polymer would be
used for thickening and dewatering. Membrane cleaning chemicals would include sodium
hydroxide, citric acid, sodium hypochlorite, and/or sodium bisulfide. Chemicals would be
delivered by truck and stored in bulk storage tanks inside the building. Polymer may be
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delivered in bulk liquid or dry form, diluted into solution onsite, and stored in the solids
handling building. All chemical storage and handling would be designed to comply with
the applicable local, state, and federal regulations, including the Uniform Fire Code
(UFC), Resource Conservation and Recovery Act (RCRA), and Occupational Safety and
Health Administration (OSHA). See Appendix 3-A, Project Description: Treatment Plant,
for more detail on types and quantities of chemicals that will be used.

Cogeneration Facility

Two independent energy feeds are being provided to meet reliability requirements for all
operating conditions, including peak flow. King County has decided to provide onsite
generation for average conditions if the dual-feed electricity is not available and to help
manage energy costs by providing alternatives to power from the electric grid should
onsite generation be more cost-effective. In support of this policy, a cogeneration facility
would be located at either of the treatment plant sites to provide capacity for the average
annual consumption of 7 to 8 megawatts (MW) of electricity in Phase 1 (2010).
Additional equipment would be added in Phase 2 (2040). This facility would be able to
provide all power for the treatment plant under average operating conditions. The
cogeneration facility would contain gas turbines, reciprocating engines, and/or fuel cells
that would provide electrical power using biogas (gas produced during the treatment
plant’s anaerobic digestion process) and natural gas as the fuel source. The facility would
provide sufficient power to run the entire treatment facility at AWWF capacity, including
the influent pump station using natural gas. Biogas would be used under normal
operations to offset the power required from the electric grid.

One standby diesel generator of approximately 250-kilowatt (kW) output would be
provided in Phase 1 for backup power in an emergency situation to serve essential life
and safety needs, including critical lighting and ventilation, and to start the cogeneration
system. Approximately 1,000 gallons of diesel fuel would be stored onsite to provide 48
hours of operation. The diesel fuel would be stored at the vehicle fueling station. For
Phase 2 (2040), a second 250-kW generator would be added to provide a total of 500 kW
generation capacity, with 2,000 gallons of diesel fuel storage.

3.21.4 Operation Characteristics Common to All Action
Alternatives

Hours of Operation and Staffing

The Brightwater Treatment Plant would operate 24 hours per day, 7 days per week.
During Phase 1, the facility would employ between 47 and 52 full-time employees to
operate, maintain, and manage the plant and provide required administrative functions.
Of these, between 33 and 39 would work the day shift; in addition, four crews of three
employees each would work 12-hour shifts to provide round-the-clock coverage. During
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Phase 2, the total plant employees would increase to between 67 and 75, with 41 to 49 of
these on day shift and the remainder working 12-hour shifts. If the Unocal site were
chosen and expansion to 72 mgd were to occur, the total number of employees would be
between 90 and 100, with between 53 and 65 on the day shift.

In addition, between 3 and 7 full-time employees would be provided for the Community-
Oriented Building.

Truck Trips During Operation

Operation of the Brightwater Treatment Plant would result in the need for trucks to
deliver supplies and remove waste materials. Biosolids would also be trucked from the
facilities to their reuse locations. The delivery of chemicals and the transport of biosolids
would be the primary generator of truck trips. Information on the number of truck trips
can be found in Technical Appendix 3-A Project Description: Treatment Plant.

Energy Usage

Energy requirements were estimated on the basis of current energy use at the West Point
and South Treatment Plants. These estimates were refined using assumptions regarding
conservation and efficiency measures that would be incorporated into the design to meet
energy code requirements and comply with King County energy efficiency policies. (See
Chapter 8, for a description of these policies.) The energy consumed during operation of
the treatment plant would be for both process usage (treatment equipment) and non-
process usage (e.g., building lighting, ventilation, heating). Energy for influent and
effluent pumping was also included in the estimates, as well as energy use for the pump
station located at Portal 11 in the Unocal alternative.

3.21.5 Conveyance System Common to All Action
Alternatives

System Overview

The Brightwater conveyance system would include an influent pipeline and, for Route 9
systems only, an effluent pipeline primarily constructed in tunnels. The system would
also include several types of permanent facilities constructed at the primary portal sites.
Examples of permanent facilities that could be located at portals include hydraulic control
structures, dechlorination, sampling stations, and odor control; many of these facilities
would be located underground. A new pump station could be constructed at PSA 41 or
the Route 9 site for the Route 9 systems and would be constructed at PSA 11 for the
Unocal System.
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The portal siting areas are designated as either primary or secondary. Primary portal
siting areas, those that clearly would be required for construction, have been identified
along each corridor at intervals of approximately 20,000 feet. Primary portals are
construction areas that include shafts where workers access the tunnel, materials and
equipment are stored, and soil is removed. Secondary portal sites are unlikely to be
needed; however, although not expected, there is still a possibility that one or more may
be required based on geotechnical analysis performed during final design. A decision
regarding the use of secondary portals will not be made until final design is completed. If
needed, secondary portals may be used for temporary ventilation or ground improvement.
If needed for ventilation, the secondary portals may also be used to supply grout. If
required, secondary portals would be located within approximately 10,000 feet of another
primary or secondary portal. Both primary and secondary portal locations are identified
in this Final EIS, but the focus of the impact evaluation is on primary portals. Should use
of secondary portals be required, an appropriate environmental evaluation would be
conducted at the time of the decision during final design.

The conveyance facilities would convey influent to the new treatment plant, convey
effluent to an outfall in Puget Sound, control potential odor impacts to surrounding
neighborhoods, or provide access to the completed pipelines and tunnels for inspection
and maintenance. The Brightwater conveyance system would comprise a number of
components:

e An influent pipeline for carrying untreated wastewater to the plant.

e An effluent pipeline for carrying treated effluent from the plant to an outfall in
Puget Sound (for Route 9 systems only).

e An offsite pump station to lift the wastewater to higher elevations so that it can
continue to flow by gravity (Unocal System only). The Route 9 influent pump
station is described as part of the treatment plant; an option to locate the influent
pump station at Portal 41 instead, is also discussed.

e Portals to support tunneling construction and for pipeline access after
construction.

e An outfall pipeline in Puget Sound with a diffuser at the end to mix the treated
effluent with waters of Puget Sound.

The conveyance system would be designed to convey peak flows that would occur when
the Brightwater Service Area has reached full development. The Brightwater System
would be sized to accommodate peak flows up to 170 mgd (235 mgd for the Unocal 72-
mgd sub-alternative, which includes flow from Edmonds and Lynnwood). This is the
estimated peak flow generated in the Brightwater Service Area during a once per 20-year
flow event in 2050.

The location and type of influent and effluent pipelines required for the conveyance
system would depend on the site selected for the treatment plant. If the Route 9 site is
selected, both an influent and an effluent pipeline would be required: one to carry
