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Technical Memorandum No. 202.1

CSO CONTROL APPROACH AND PLANNING BOUNDARIES

ES.0 EXECUTIVE SUMMARY
ES.1 Purpose

The purpose of this Technical Memorandum (TM) is to identify potential Combined Sewer
Overflow (CSO) control approaches that may be used in the Barton, Murray, South
Magnolia, and North Beach CSO basins, and to define the planning boundaries for each
basin. Potential control approaches have been identified by consideration of the following
elements:

e The goals and policies of the King County Department of Natural Resources and
Parks (KCDNRP, County) CSO Control Program;

e The local and national regulatory framework that defines requirements for CSO
Control;

e Technical feasibility and relative cost of potential approaches;
¢ Preliminary evaluation criteria as established by the KCDNRP and Consuitant team.

The preliminary screening of épproaches described in this TM is used to identify the most
likely alternatives that should be further refined and evaluated in subsequent planning
phases. Additional detail will be developed for alternatives within each recommended
apprbach. Alternative selection will be made with input from key stakeholders and the
affected public, and summarized in TM 205.1, “Siting Report.”

ES.2 Evaluation Methodology

ES.2.1 Basis of Peak Flows and Volumes

Computer modeling of wastewater flows for each of the basins was completed by
KCDNRP-WTD prior to the start of this project. Model results included analyses of project
elements needed to meet various levels of confidence for both storage and conveyance
that would be required to meet the project requirements. In general, it was agreed (as
proposed by KCDNRP-WTD) that the 90% probability of meeting the CSO regulations
would become the project requirement for the minimum level of control. A summary of the
pumping and storage requirements needed within each basin to meet CSO regulations is
presented in Tables ES.1 and ES.2, respectively.
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Table ES.1 Conveyance Capacity Requirements Assuming No Storage Upgrades
CSO Control Approach and Planning Boundaries
Barton, Murray, South Magnolia, and North Beach CSO Projects

Total Future

Service Basin CoEr::::::r?ce C%nveya_nce Addition?l Conve.yance
Capacity' apa_clt_y Capacity Required
Required
Barton 28 mgd 53 mgd 25 mgd
Murray® 31.5 mgd 55 mgd 23.5 mgd
Murray® 31.5 mgd 69 mgd 37.5 mgd
South Magnolia - 4.3mgd 15 mgd 11 mgd
North Beach 3.4 mgd 10 mgd 6.5 mgd

1. Schock, K., “Description of CSO Modeling for the CSO Facilities Project,” KCDNRP,
2007.

2. The required conveyance capacity presented assumes no increase in peak flow from the
Barton basin (i.e., flow reduction achieved within the Barton basin).

3. The required conveyance capacity presented assumes conveyance of future peak flows
from Barton Basin to Murray Basin (i.e., no flow reduction achieved within the Barton
basin).

Table ES.2 Storage Volume Requirements Assuming No Conveyance Upgrades
CSO Control Approach and Planning Boundaries
Barton, Murray, South Magnolia, and North Beach CSO Projects

. . Existing Conveyance . Additional Storage Volume
Service Basin Cg.'=|pacity1ya ?Require%
Barton 28 mgd 0.5 MG
Murray? 31.5 mgd 1.3 MG
Murray® 31.5 mgd 1.7 MG
South Magnolia 4.3 mgd 2.6 MG
North Beach 3.4 mgd 3.5 MG

1. Schock, K., “Description of CSO Modeling for the CSO Facilities Project,” KCDNRP,
2007.

2. The storage volume presented assumes flow reduction achieved within the Barton basin.
3. The storage volumes presented assumes no flow reduction achieved within the Barton
basin. :

ES.2.2 Regulatory and Policy Constraints

Chapter 173-245 of the Washington Administrative Code requires that dischargers with
CSOs develop and implement plans to achieve the greatest reasonable reduction at each
CSO site. The greatest reasonable reduction is defined as control of each CSO in such a
way that an average of one untreated discharge may occur per year.

The County’s West Point Service Area NPDES permit further specifies that the “permittee
shall discharge no more than an average of 1 overflow event per year per CSO based on a
long term average” and establishes that permit compliance will be based on a 5-year
average for the permit cycle.

FINAL DRAFT - December 11, 2007 4

C:\pw_working\projectwise\cwilsom\dms09232\TM 202.1_Revised Draft.doc




ES.2.3 Initial Evaluation Criteria

The following criteria were developed by the project team to evaluate the proposed CSO
control approaches and the associated alternatives:

e Cost Effectiveness s Public Health and Environmental
e Operations and Maintenance Benefits

Feasibility _ e Flexibility
¢ Technical Feasibility e Community Issues

e Program Compatibility

Based on these evaluations, a shortlist of preferred alternatives was developed for further
review and investigation as part of the Alternatives Development phase of this work.

ES.3 Summary of Findings
General findings of the scenario evaluations for all four basins are as follows:

e Storage needed to meet the project requirements is generally greater (up to 25
times larger) than predicted by the previous CSO plan.

¢ Pumping needed to meet the project requirements is generally greater than
predicted by the previous CSO plan (up to 3 times more capacity is needed).

e Conveyance improvements could be used in lieu of storage, if downstream
conveyance and treatment capacity are sufficient.

¢ Combinations of storage, conveyance, treatment, and demand management could
be used to meet regulatory requirements.

The specific findings for the conveyance, storage, and demand management requirements
of each basin were summarized in a series of graphs and tables provided by the County
modeling staff, and are included in Appendix A. These findings were presented to the
Project Team as part of Workshop No. 1, held on March 20, 2007. The results of Workshop
1 are included in Appendix B of this TM.

ES.3.1 Barton and Murray Basin Findings

Preliminary cost estimates and approach evaluations indicated that within the Bafton and
Murray Basins, peak flow storage and peak flow reduction approaches appeared more
favorable than the peak flow conveyance and end of pipe treatment approaches.

The County should perform follow up flow monitoring at the Fauntieroy School Site to
determine if storage at the site is feasible. In addition, the County should conduct public
outreach efforts to determine if storage at Lowman Beach Park is possible. The County
should continue to evaluate other storage sites within the basins in case storage at one of
the preliminary sites is not feasible. In addition, the County should continue to coordinate
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with SPU to determine if demand management within the Barton and Murray Basins is
feasible, as this approach may need to be implemented in conjunction with storage to
achieve CSO control within the basins. '

ES.3.2 South Magnolia Basin Findings

Based on an evaluation of the peak flows within the basin, and results of the workshops,
the preferred CSO approaches for the South Magnolia basin are end of pipe treatment (3A)
and storage (1B and 1C).

End of pipe treatment appears to be the least cost alternative for the South Magnolia basin.
Additional investigation should be made to determine the feasibility of obtaining a new
permit for treatment at this location, as well as for SPU’s Pump Station #77, which would
require an upgrade as part of the end of pipe treatment CSO control aiternative.

The topography of the South Magnolia basin is such that very few siting locations exist for
storage facilities, due to potential challenges to construction. It is recommended that further
analysis be conducted to identify and evaluate all the potential site locations to further
develop the viability of this CSO approach.

Demand Management, if feasible has potential for reducing storage requirements;
combined approaches may offer benefits for meeting control requirements.

ES.3.3 North Beach Basin Findings

The three most favorable alternatives for controlling overflows within the North Beach basin
are end of pipe treatment (3A), storage (1C), and a combination of onsite storage and I/l
reduction (5A). :

The topdgraphy of the North Beach basin presents a challenge in locating a storage facility
that would not require pumping from the North Beach Pump Station to the storage tank.
Based on an initial review of potential site locations, the only feasible alternative to convey
flow through gravity into a storage tank is at the site of the North Beach Pump Station.
waever, the site footprint is not large enough to construct a storage facility of sufficient
size to control overflow events within the basin. Therefore, the only storage-based
alternative that was determined to be a viable CSO control approach is offsite storage,
which requires pumping into the storage facility. Several example sites were identified for
this purpose.

Following Workshop 2, ancother example site was identified: the former Crown Hill
Elementary School site. This site holds significant potential as a location that would not
require additional pumping from the storage facility into the collection system. It is
recommended that further evaluation of this site and others within the North Beach basin be
conducted as part of the Alternatives Development phase of this project.

End of pipe treatment is the least cost alternative for controlling overflows in the North
Beach basin. Additionally, it is considered to be the simplest approach to implement, and if
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constructed below grade, would have reduced impacts on the neighboring community. It is
recommended that this approach be further evaluated as part of the next phase of this
project.

Demand management, including both inflow and infiltration reduction, appears to be
technically feasible to control overflows within the North Beach basin. However, it would
require an aggressive implementation plan to rehabilitate approximately 70%-80% of the
sewer infrastructure within the basin. Implementation of demand management to any
degree will reduce the corresponding size and capacity of the supplemental infrastructure
needed to sufficiently reduce overflows to one event per year. It is recommended that the
costs and feasibility of implementing demand management in combination with peak flow
storage be more fully evaluated to determine the viability of this CSO approach.

ES.4 Next Steps

The next steps in the CSO Control project are development of the CSO Facility Selection
Criteria (Task X03) and Alternatives Development (Task X05), which will lead to the
selection of one preferred CSO control scenario for each of the four basins. Based on the
interest in demand management exhibited in Workshop 2, further discussions with King
County staff have been scheduled. These meetings may identify the need for additional
analysis of demand management, including techniques, costs, and implementation
constraints. Once the preferred alternative for each basin has been more fully developed,
additional tasks will be conducted, including those relating to environmental services, public
involvement (community relations), geotechnical evaluations and land surveys for
easement or property acquisition, and development of costs for the preferred alternative.

1.0 INTRODUCTION

The purpose of this memorandum is to describe planning boundaries and technical
approaches to CSO control within the Barton, Murray, South Magnolia, and North Beach
CSO basins. This TM also presents the findings and results of the Planning Confirmation
Workshops Nos. 1 and 2, held respectively on March 20 and May 30, 2007.

1.1 Background

The Barton, Murray, South Magnolia, and North Beach CSO basins are associated with the
Regional Wastewater Services Plan and are assigned the goal of reducing uncontrolled
combined sewer overflows to meet the current regulatory standard. These projects are
scheduled to be complete by 2013.

The objective of the Barton, Murray, South Magnolia, and North Beach CSO Projects is to
develop a comprehensive CSO Facilities Plan for each basin. These plans will be
developed as part of a three-phase approach, including Planning Confirmation and Criteria
Development, Alternative Evaluation, and Facilities Planning. This TM presents the findings
of the first phase of this project, Planning Confirmation and Criteria Development, and

FINAL DRAFT - December 11, 2007 7

C:\pw_working\projectwise\cwilson\dms09232\TM 202.1_Revised Draft.doc

e



presents the alternative evaluation criteria and a short-list of the preferred CSO approaches
for each basin. Subsequent phases of this effort will include development of a preferred
CSO alternative for each basin, preliminary design of the CSO facilities, environmental
services, public involvement, geotechnical evaluations, land surveys for easement or
property acquisition, and development of the project costs for the preferred alternative.
These tasks will culminate in the development of a Facilities Plan for each basin, in
preparation for completion of full design of the CSO facilities, subsequent to 2009.

1.2 CSO Policy and Regulatory Framework

Combined sewer overflow management and control requirements are established by
Washington rules and regulations, federal law, and the US EPA CSO Control Policy. The
US EPA CSO Control Policy was issued in 1994 and establishes nine minimum controls for
CSOs aswell as a presumptive level of control that is protective of water quality. This
presumptive level of control is no more than four uncontrolled overflow events per year or
an 85% reduction in CSO volumes following implementation of control measures. For most
communities with combined sewers, this 85% level of control typically results in 2-3
uncontrolled discharges per year.

The level of CSO control established by the State of Washington was adopted in 1987, prior
to development of the US EPA CSO Control Policy and is more restrictive in terms of level
of control. Chapter 173-245 of the Washington Administrative Code (WAC) requires
dischargers with CSOs to develop and implement plans to achieve the greatest reasonable
reduction at each CSO site. The greatest reasonable reduction is defined as control of
each CSO in such a way that an average of one untreated discharge may occur per year.

The County’s West Point Service Area NPDES permit requires that the County implement
the nine minimum controls from the US EPA Control Policy and further defines the level of
control established by state rules. The permit requires that the “permittee shall discharge
no more than an average of 1 overflow event per year per CSO based on a long term
average” and establishes that permit compliance will be based on a 5-year average for the
permit cycle.

The Washington State Department of Ecology (DOE) has recently indicated that their policy
is evolving on their interpretation of WAC 173-245 and that control requirements may
become more restrictive than established in the County’s current permit. KCDNRP staff
has initiated discussions with the DOE to determine what the potential impacts are on the
County’s future NPDES permit requirements.

The control approaches outlined within this technical memorandum are based upon current
NPDES permit requirements of one uncontrolled CSO discharge at each outfall based upon
a five-year rolling average.
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1.3 Prior Planning Assumptions and Conclusions

1.3.1 Barton and Murray CSO Basins

The Barton and Murray CSO basins have interdependent systems; the Barton Street Pump
Station conveys flows to the Murray Avenue Pump Station, which handles flows from both
the Barton and Murray basins. Therefore, the flow analysis, planning confirmation, and
scenario evaluation of these two basins will be addressed together throughout this TM.

The 1997 CSO Plan Update' evaluated alternatives involving the different combinations of
the following technical approaches to CSO controls in the Barton and Murray CSO Basins:

1. Partial separation of the storm water drainage from the combined sewer. This
alternative included separation of approximately 150 acres of impervious area
drainage from the combined sewer.

2. Storage within the CSO Basins to offset excessive peak flows to the Barton
and Murray pump stations. This included offline storage with 0.5 million gallons
(MG) storage at the Fauntleroy School within the Barton CSO Basin and 1.0 MG of
storage along 48th Avenue SW within the Murray CSO Basin.

3. Additional conveyance at the Barton pump station and storage at other
affected downstream facilities to convey the excess peak flows downstream.
This alternative included a combination of conveyance and storage improvements to
the collection system to control CSOs. An additional 7.5 million gallons per day
(mgd) of conveyance at the Barton Street pump station, through installation of a new
pump station and force main, was recommended to convey the peak flows
downstream to the Murray CSO Basin. A 0.5 MG storage facility at Lowman Beach
Park was recommended to reduce peak flows to the Murray Avenue pump station.
Approximately 0.6 MG of storage under SW Alaska Drive was also recommended.

4. Additional conveyance at the Barton Pump Station for treatment at the Alki
CSO Treatment Plant. The alternative included conveyance of the excess peak
flows from the Barton Street pump station to the Alki CSO Treatment Plant.
Improvements for this alternative included a new 7.5 mgd pump station and force
main from the Fauntleroy Ferry Dock to Lowman Beach Park, a new 18 mgd pump
station and force main from Lowman Beach Park to SW Alaska Drive, a new 28
mgd pump station and force main from SW Alaska Drive to the Alki CSO Treatment
Plant, and upgrades to the Alki CSO Treatment Plant to handle the additional 28
mgd in peak flows. -

1 *King County CSO 5-Year Update, Task 4.0 Development of Alternatives,” Brown and Caldwell,
December 1997. . ‘
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1.3.2 South Magnolia CSO Basin'

Flow monitoring was conducted within the South Magnolia basin for several years in the
mid-1990s. This monitoring identified that the average annual overflow volume in the basin
was 5.4 MG, and the volume of the once annual event at the South Magnolia overflow was
1.3 MG. The control alternatives evaluated to address these overflows were storage and
roof drain disconnection.

The storage alternative required construction of a diversion structure that would route the
overflows to a new 1.3 MG underground storage tank. Following the storm event, the
storage tank would release the flow back into the system for treatment at the West Point
Treatment Plant. The estimated cost for this alternative was $6 million (in 1997 dollars).

The roof drain disconnection alternative was proposed to reduce impervious area within the
basin by disconnecting the roof drains of 900 residences from the combined sewer system.
It was estimated that the cost for implementing this alternative was $2.9 million (|n 1997
dollars), or approximately $3,200 per residence.

1.3.3  North Beach CSO Basin'

The North Beach Pump Station experiences overflow events several times each year. To
address this issue, King County developed a pre-design study that identified several
alternatives to minimize the overflow occurrences. These alternatives included construction
of a storage facility, followed by additional improvements such as expansion of the pump
station capacity, forcemain replacement, and minor modifications to the City of Seattle
pipelines.

The recommended storage capacity was a 140,000-gallon underground storage tank at the
site of the North Beach Pump Station. This was expected to reduce the number of
overflows from 18 to 4 events per year, thereby reducing the overflow volume from 1.9 MG
to 1.0 MG each year. The secondary improvements would further reduce the overflow
frequency to once per year, and would reduce the overflow volume to 0.2 MG annually. The
secondary improvements consisted primarily of upgrading the North Beach Pump Station
from 3.5 mgd to 4.5 mgd and replacing 2,060 feet of the approximately 2,200 feet of
forcemain within Carkeek Park. Stored flow was to be pumped to the Carkeek CSO
Treatment Plant using the expanded pump station following each storm event. The
estimated cost for these improvements (storage, pump station, and forcemain) was $3.5
million (in 1997 dollars), which is equivalent to a unit cost of $1.75 per gallon.

1.4 Evaluation Approach

Five CSO control approaches were evaluated as part of this planning effort:

1. Peak Flow Storage. Store peak flows that exceed conveyance capacity in the basin
during each storm event, and use existing pumping and piping facilities to convey stored
flow out of the basin once the rainfall event has subsided.
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2. Convey and Treat Peak Flows. Convey peak flows out of the basin by increasing
pumping and forcemain capacity, or the capacity of the gravity sewer system. This
approach also requires treatment plant upgrades at the point where the peak flows are
discharged, as the capacity of these facilities are not adequate to handle the additional
flows and loads. ' A :

3. End of Pipe Treatment for Peak Flows. Treat and discharge peak flows at or near the
current CSO locations. Typical processes used for remote, end of pipe treatment include
primary treatment and disinfection. In this effort, high rate clarification (HRC) and ultraviolet
(UV) disinfection are recommended for end of pipe treatment.

4. Peak Flow Reduction (Demand Management). Reduce the magnitude of the flow in
the collection system through infiltration and inflow (I/l) reduction in separated systems, or
" by disconnecting impervious areas in combined systems.

5. Combined Approach. Reduce peak flows within the basin by implementing a
combination of two or more of the previously mentioned CSO approaches.

This TM presents the initial list of CSO control alternatives for each CSO approach.
Selected alternatives from each approach will be screened for effectiveness based on cost
and non-cost evaluation criteria. A short list of alternatives will be further developed in
subsequent TMs. A Facilities Plan will then be developed for the recommended alternative
in each basin.

141 Alternatives and Theoretical Site Locations

For each CSO basin, the five CSO control approaches (identified above) were considered.
For each CSO approach, a group of alternatives was evaluated. For example, in the case of
the North Beach CSO Basin, for the Peak Flow Storage approach, three alternatives were
developed. These alternatives consider the range of options available to treat the CSO
events for the specified approach, and identify the necessary infrastructure improvements
and theoretical site locations of the proposed improvements. The site locations were
chosen based on their proximity to the pump stations, and the feasibility of using gravity to
convey flow into and out of the proposed infrastructure. It should be noted that the site
locations identified in this TM are examples only; further evaluation of these locations must
be made as part of the Alternatives Development before recommended site locations are
proposed.

1.4.2 Criteria for Alternative Screening

To evaluate the CSO control approaches and associated alternatives for the Barton,
Murray, South Magnolia, and North Beach CSO basins, a list of screening criteria were
developed. These criteria were presented and discussed as part of Workshop No. 1, held
March 20, 2007, and were subsequently reviewed by the King County Department of
Natural Resources and Parks (County) staff.

To evaluate each of the control approaches, criteria within the following categories were
developed:
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e Public Health and Environmental
Benefits

o Cost Effectiveness

e Operations and Maintenance

Feasibility e Flexibility

« Technical Feasibility * Community Issues
e Program Compatibility

Cost Effectiveness

The impact of each CSO control approach was evaluated based on its capital cost
relative to the other approaches.

Operations and Maintenance (O&M) Feasibility
The impact of each CSO control approach was evaluated based on its O&M feasibility
relative to the other approaches. The level of O&M impact was determlned by King
County O&M staff during the evaluation and screening process.

Technical Feasibility
CSO approaches that were deemed to be infeasible based on program compatibility,
constructability, engineering criteria, permitting constraints, and land availability were
eliminated during the screening process. ’

Public Health and Environmental Benefits
PUblic health and safety was evaluated for each approach. All approaches were
required to meet fundamental CSO goals, and limit public exposure to CSOs. Specific
impacts of the various approaches include:
Demand Management: The potential for increased stormwater runoff to decrease slope
stability was considered, and will be further evaluated in selected basins where Demand
Management is considered alone or in combination with other approaches.

Flexibility

Approaches with a high degree of flexibility to meet future changes in regulation or flow
were favored. Specific impacts of the various approaches include:

Storage: Peak flow storage was considered to be the lease flexible approach,
particularly when limited area for facility siting was available.

Community Considerations

All approaches under consideration will have some level of community impact. Specific
impacts of the various approaches include:

Storage: The local impact of facility on property and construction implementation was
considered.

Convey and Treat: Community impact due to shoreline and/or roadways for pipeline
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construction was considered.

End of Pipe Treatment: Local impact of facility on property and construction
implementation, and long-term impact due to facility operation was considered.

Demand Management: Community impact to public rights-of-way and private property
was considered, along with the potential stormwater impacts associated with separation
of storm flow from the combined system (such as soil stability, flooding, etc.).

Program Compatibility

CSO approaches that were deemed to be incompatible with other programs and
initiatives (including the plans of Seattle Parks, Public Utilities, and Transportation
departments, as well as other County-wide plans) were eliminated during the screening
process.

The specific criteria identified for each of these categories is presented in Table 1. Further
description regarding the specifics of these criteria can be found in Technical Memorandum
203.1, “Screening Criteria for CSO Approaches and Alternatives.”

These criteria were used to evaluate the proposed CSO control scenarios presented in
Workshop No. 2, held May 30, 2007. The purpose of this workshop was to present and
evaluate the potential CSO control alternatives for each basin. Specific information about
each alternative, including capacity, component elements, location, and relative cost, was
presented and discussed. Based on this information, the workshop participants ranked the
proposed scenarios with respect to the evaluation criteria, identified potential
implementation issues, and identified areas of remaining uncertainty requiring further
evaluation. This TM provides a summary of the outcome of this workshop, and presents a
short-list of the preferred scenarios, which will be further evaluated and developed as part
of the next phase of this CSO control project: Alternatives Evaluation.

1.4.3 Basis of Capital Costs

In order to use the Selection Criteria to evaluate CSO control approaches, it is necessary to
develop planning level costs of the technical elements of the approaches. Planning level
capital costs were developed for each approach as part of the planning confirmation phase
of this project. It should be noted that all costs presented in this TM are capital costs only;
total lifecycle costs were not evaluated as part of this effort. The eight major project
elements identified as part of the CSO control alternatives are as follows:

e Tunnels

e CSO storage tanks _ .
e Gravity sewers * S!meer sible pump St.atlons
e Force mains ¢ High head pump stations

Microtunnels ¢ Treatment facilities (High Rate Clarification / Disinfection)

Three sources were used to develop the planning level costs:
¢ Design estimates and bid experience from recent projects (storage tanks, high head
pump stations, and treatment facilities).
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Table 1 Alternatives Evaluation Criteria
CSO Control Approach and Planning Boundaries
Barton, Murray, South Magnolia, and North Beach CSO Projects
Operations Public Health Compatibility
Cost and Technical and Flexibility Communi ty with Other
Effectiveness | Maintenance Feasibility Environmental - Programs and
Feasibility Benefits Initiatives
-Capital cost -Reliably meet -Compatible with | -Meet CSO -Future -Neighborhood -Coordinate with
-Life cycle costs | CSO objectives existing system requirements regulations equity Seattle parks,
_Use of existing | ~WTD automation | -Technically -Minimizes public | -Climate change | -Cost allocation | SPU, and -
facilities -Ease of start- feasible exposure -Implementation | -Minimal transportation
_Grants/loan up/shut-down -Can be -Minimal shoreline impacts | -Sediment
ranking -Ease of permitted environmental -Minimal property | Management plan
maintenance -Land is available | footprint disruption -County-wide
-No adverse -Minimize federal | -Minimizes -Minimal planning policies
impacts to - & state permit environmental implementation | -Stormwater
County or City constraints risks impacts management
Ease of -Minimize or Minimal responsibilities
regulatory avoid contact with operations -Conveyance
reporting endangered impacts system
species Minimal improvement
-Coordinates with disturbance of policies
Puget Sound archeological -WTD productivity
goals areas initiative
-WTD CSO
Program
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e Engineers’ estimates based on vendor quotes (submersible pump stations and
treatment facilities.)
e King County Tabula cost estimating model (pipelines and tunnels.)

The planning-level capital cost estimates for the CSO alternatives are based on cost curves
developed from the current design of similar facilities and/or Tabula, the County’s cost
estimating tool. These costs were then escalated to develop total project costs, including
general contractor overhead and profit, an estimating contingency of 30%, and allied costs .
of 30% (including engineering, legal, and administrative costs). The cost estimates of the
discrete scenario elements and the cost curves (based on data from recent bid prices,
design of similar facilities, and Tabula) are included in Appendix C.

2.0 FLOW ANALYSIS AND PROBLEM DEFINITION

This section compares existing King County facility conveyance capacities to projected
peak flows obtained from the updated flow modeling results prepared by the County.
Existing pumping and conveyance (gravity or force main) capacities within each basin,
combined with the capacities of downstream conveyance and treatment facilities, dictate
the magnitude of flow that must be controlled to limit CSOs and meet regulatory
requirements. Various alternatives to control CSOs are presented in Sections 4 - 7 of this
T™.

To identify the flows and volume of storage needed to limit overflows to one event per year,
King County modeled the impacts of wet weather events on the sewer system of each of
the four CSO basins. The Runoff/Transport model was calibrated against observed sewer
flows using measured rainfall data from the City of Seattle, which maintains a system of rain
gauges throughout the metropolitan area. Flow data was obtained from the King County
Flow Metering Group and the online King County Sewage Data Retrieval System.
Following calibration, the model simulations were developed to provide a 28-year
hydrograph for each basin.

The County’s NPDES permit requires that no more than an average of one overflow event
occur per year, based on a 5-year moving average. To meet these requirements, the
County selected the 90% level of confidence for developing flow and storage requirements.

For a specified flow capacity, the volume of additional storage needed to meet the
regulatory requirements without increasing conveyance capacity was determined from the
hydrographs that exceeded the existing conveyance capacity. In contrast, the conveyance
capacity needed to meet the regulatory requirements without increasing storage was
determined by increasing the capacity within the model until only one overflow event
occurred annually. A summary of the pumping and conveyance requirements needed to
meet the CSO regulations is presented in Table 2. A summary of the storage requirements
(with no increase in conveyance capacity) to meet the CSO regulations is presented in
Table 3.
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