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Meeting PurposeMeeting PurposeMeeting PurposeMeeting Purpose

T t th lt ti fT t th lt ti f•• To present three alternative means for To present three alternative means for 
CSO control in the Murray basinCSO control in the Murray basin

•• To present how these alternatives were To present how these alternatives were 
developeddeveloped

•• To explain why the three alternatives are To explain why the three alternatives are 
being considered for further evaluationbeing considered for further evaluation

•• Hear from the community about the Hear from the community about the 
alternativesalternatives
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Public Input Opportunities To DatePublic Input Opportunities To DatePublic Input Opportunities To DatePublic Input Opportunities To Date

20072007 20092009•• 2007 2007 –– 20092009
–– Community groups and service Community groups and service 

organizationsorganizationsorganizationsorganizations
–– Community meetingsCommunity meetings
–– Newsletters and websiteNewsletters and website–– Newsletters and websiteNewsletters and website

•• October 2009 October 2009 –– Public Open Houses on Public Open Houses on 
CSO control approachesCSO control approachesCSO control approachesCSO control approaches

•• March 2010 March 2010 –– Public meetings on Public meetings on 
lt ti f CSO t llt ti f CSO t l
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alternative means for CSO controlalternative means for CSO control



CSO Control ProgramCSO Control ProgramCSO Control Program CSO Control Program 
OverviewOverview



The Combined Sewer SystemThe Combined Sewer System

•• Conveys wastewater & Conveys wastewater & 
stormwater tostormwater to treatment treatment 
plants plants 

•• Pipelines & pump stations Pipelines & pump stations 
were sized to captured were sized to captured 
most of the flowmost of the flow

•• Relief points Relief points –– CSOs CSOs ––pp
were built to discharge were built to discharge 
when flows exceed when flows exceed 
capacitycapacity

•• Newer systems manage Newer systems manage 
sewage and stormwater sewage and stormwater 
separatelyseparately
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What is the CSO Control What is the CSO Control 
R i t?R i t?Requirement?Requirement?

•• Set by State Ecology Regulations (WAC 173Set by State Ecology Regulations (WAC 173 245)245)•• Set by State Ecology Regulations (WAC 173Set by State Ecology Regulations (WAC 173--245)245)
•• No more than one untreated event per year on a 20 No more than one untreated event per year on a 20 

year averageyear averageyear averageyear average
•• CSO control schedule to protect public health, CSO control schedule to protect public health, 

environment, and aquatic life by 2030.environment, and aquatic life by 2030.environment, and aquatic life by 2030.environment, and aquatic life by 2030.
•• Department of Ecology set deadlines for project Department of Ecology set deadlines for project 

milestones in the West Point NPDES permit.milestones in the West Point NPDES permit.pp
–– CSOs must be controlled to the state regulationCSOs must be controlled to the state regulation
–– Ecology & EPA can use various means of enforcement, Ecology & EPA can use various means of enforcement, 

including fines and court issued compliance ordersincluding fines and court issued compliance orders
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including fines and court issued compliance ordersincluding fines and court issued compliance orders
–– EPA is tracking King County’s compliance scheduleEPA is tracking King County’s compliance schedule



CSO Control ApproachesCSO Control Approaches



CSO Control ApproachesCSO Control ApproachesCSO Control ApproachesCSO Control Approaches

A h C id dA h C id d•• Approaches ConsideredApproaches Considered
–– StorageStorage

OnOn site Treatmentsite Treatment–– OnOn--site Treatmentsite Treatment
–– Conveyance & TreatmentConveyance & Treatment
–– Peak Flow Reduction (Demand Management)Peak Flow Reduction (Demand Management)

•• Combination of ApproachesCombination of Approaches

All approaches evaluated for each basinAll approaches evaluated for each basin
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Storage ApproachStorage ApproachStorage ApproachStorage Approach

•• May be “centralized” atMay be “centralized” at•• May be centralized  at May be centralized  at 
bottom of basin, centralized bottom of basin, centralized 
higher in basin, or distributed higher in basin, or distributed 
within basinwithin basin

•• Majority of facility isMajority of facility is
typically undergroundtypically underground

–– Associated facilitiesAssociated facilities
located above groundlocated above ground

•• Peak flows diverted intoPeak flows diverted into
storage during wet weatherstorage during wet weatherg gg g

•• Stored flow drainedStored flow drained
back to collection systemback to collection system
following wet weatherfollowing wet weather

9

gg



Storage ExamplesStorage Examples –– North CreekNorth CreekStorage Examples Storage Examples North CreekNorth Creek
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Storage ExamplesStorage Examples –– Elliott WestElliott WestStorage Examples Storage Examples Elliott WestElliott West
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OnOn--site Treatment Approachsite Treatment ApproachOnOn site Treatment Approachsite Treatment Approach

T t t f iliti l t d th CSO i tT t t f iliti l t d th CSO i t•• Treatment facilities located near the CSO pointTreatment facilities located near the CSO point
•• Peak flows are treatedPeak flows are treated

and dischargedand dischargedand dischargedand discharged
•• Facilities operate onlyFacilities operate only

during wet weatherduring wet weatherduring wet weatherduring wet weather
eventsevents
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Conveyance & Treatment ApproachConveyance & Treatment ApproachConveyance & Treatment ApproachConveyance & Treatment Approach

I t tiI t ti•• Increase pump station Increase pump station 
and pipeline capacity to and pipeline capacity to 
convey flow downstreamconvey flow downstreamconvey flow downstream convey flow downstream 
for treatmentfor treatment
Dr eather flo treatedDr eather flo treated•• Dry weather flow treated Dry weather flow treated 
at West Point treatment at West Point treatment 
plantplantplantplant

•• Peak flows treated at  “Wet Weather” Peak flows treated at  “Wet Weather” 
facility in this casefacility in this case AlkiAlki treatment planttreatment plant
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facility, in this case facility, in this case AlkiAlki treatment planttreatment plant



Peak Flow Reduction (Demand Peak Flow Reduction (Demand 
M t)M t)Management)Management)

Separate stormwater from combinedSeparate stormwater from combined•• Separate stormwater from combined Separate stormwater from combined 
systemsystem
–– Disconnect catch basins roof drainsDisconnect catch basins roof drainsDisconnect catch basins, roof drains,Disconnect catch basins, roof drains,

down spoutsdown spouts
•• ReRe--route stormwater to new or existing route stormwater to new or existing gg

storm drainage systemstorm drainage system
•• Green Green StormwaterStormwater Infrastructure (GSI)Infrastructure (GSI)

–– Roadside rain gardensRoadside rain gardens
–– Green RoofsGreen Roofs

Street TreesStreet Trees
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–– Street TreesStreet Trees
–– Pervious PavementPervious Pavement



Murray Basin RequirementsMurray Basin Requirements



Basin Description Basin Description 
d R i td R i tand Requirementsand Requirements

•• 992 acres992 acres•• 992 acres992 acres
•• Murray CSOsMurray CSOs

–– Average 5 events per Average 5 events per 
yearyearyearyear

–– Average 5 million Average 5 million 
gallons per yeargallons per year

•• Control requirementsControl requirements•• Control requirementsControl requirements
–– 1,000,000 gallons of 1,000,000 gallons of 

storage, storage, oror
–– 28.5 mgd treatment 28.5 mgd treatment gg

capacity, capacity, oror
–– 28.5 mgd additional 28.5 mgd additional 

conveyance capacityconveyance capacity
Disconnection aloneDisconnection alone
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–– Disconnection alone Disconnection alone 
does not achieve does not achieve 
controlcontrol



Murray Basin AlternativesMurray Basin Alternatives



HowHow were Alternatives Developed?were Alternatives Developed?How How were Alternatives Developed?were Alternatives Developed?

Control approaches evaluated on a basinControl approaches evaluated on a basin•• Control approaches evaluated on a basinControl approaches evaluated on a basin--
specific basisspecific basis

•• Critical questions:Critical questions:•• Critical questions:Critical questions:
–– Is there sufficient room to site and Is there sufficient room to site and 

construct the facility?construct the facility?construct the facility?construct the facility?
–– Is Is it feasible to construct?it feasible to construct?
–– Will the alternative capture sufficient peak Will the alternative capture sufficient peak p pp p

flow?flow?
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Flow DistributionFlow Distribution
i B ii B i

•• Barton Pump StationBarton Pump Station

in Basinin Basin
•• Barton Pump Station Barton Pump Station 

delivers approx. 45% delivers approx. 45% 
of design event flowof design event flowof design event flowof design event flow

•• Murray basin flows Murray basin flows 
deliver remainingdeliver remainingdeliver remaining deliver remaining 
55% of design event 55% of design event 
flowflow

•• Flows converge at Flows converge at 
the very bottom ofthe very bottom of

19

the very bottom of the very bottom of 
the basinthe basin



How How Were The Alternatives Were The Alternatives 
E l t dE l t d??EvaluatedEvaluated??

Individual alternatives were evaluated using aIndividual alternatives were evaluated using a•• Individual alternatives were evaluated using a Individual alternatives were evaluated using a 
range of factors:range of factors:

–– Land Use/PermittingLand Use/Permitting
E i lE i l–– EnvironmentalEnvironmental

–– CommunityCommunity
–– CostsCosts
–– Operations &Operations &

MaintenanceMaintenance
–– Design and engineeringDesign and engineering

•• Your input used to shapeYour input used to shape
and inform our work.and inform our work.
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Evaluation ResultsEvaluation ResultsEvaluation ResultsEvaluation Results

•• OnOn--site Treatmentsite Treatment
–– Operational and maintenance requirementsOperational and maintenance requirements
–– Land use challengesLand use challenges

C & T t tC & T t t•• Conveyance & TreatmentConveyance & Treatment
–– Downstream conveyance capacity limitsDownstream conveyance capacity limits

•• Combine storageCombine storage Barton & MurrayBarton & Murray•• Combine storage Combine storage –– Barton & MurrayBarton & Murray
–– Geotechnical/Tunneling riskGeotechnical/Tunneling risk
–– Major construction at both pump stationsMajor construction at both pump stations
–– CostCost

•• Peak Flow Reduction (Rooftop disconnection Peak Flow Reduction (Rooftop disconnection 
and GSI)and GSI)
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and GSI)and GSI)
–– Connected impervious area too distributed throughout basinConnected impervious area too distributed throughout basin
–– Storage not eliminatedStorage not eliminated
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Murray Pump Station Upgrade Murray Pump Station Upgrade 
P j tP j tProjectProject

I t ll ti f tI t ll ti f t•• Installation of a generator Installation of a generator 
•• Additional odor control Additional odor control 

measuresmeasures
•• Upgrades are Upgrades are pgpg

independent of CSO independent of CSO 
control requirementscontrol requirements

•• Bottom of basin Bottom of basin 
alternatives provide alternatives provide 
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coordination opportunitycoordination opportunity



Distributed Storage in Beach Drive Distributed Storage in Beach Drive 
d M Ad M Aand Murray Avenueand Murray Avenue
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Distributed Storage in Beach Drive Distributed Storage in Beach Drive 
d M Ad M Aand Murray Avenueand Murray Avenue

•• BenefitsBenefits•• BenefitsBenefits
–– Reduces property acquisitionReduces property acquisition
–– Similar to other King County facilitiesSimilar to other King County facilities

•• ChallengesChallenges
–– Utility relocation will be requiredUtility relocation will be required
–– Locations needed for odor control and electrical Locations needed for odor control and electrical 

f ilitif ilitifacilitiesfacilities
–– Traffic and residential access disruptions during Traffic and residential access disruptions during 

constructionconstruction
Location is not at bottom of basin; requiring largerLocation is not at bottom of basin; requiring larger–– Location is not at bottom of basin; requiring larger Location is not at bottom of basin; requiring larger 
facility size to achieve controlfacility size to achieve control

–– Lack of construction staging areaLack of construction staging area
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Combined Pipe and Tank StorageCombined Pipe and Tank StorageCombined Pipe and Tank StorageCombined Pipe and Tank Storage
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Combined Pipe and Tank StorageCombined Pipe and Tank StorageCombined Pipe and Tank StorageCombined Pipe and Tank Storage

•• BenefitsBenefits•• BenefitsBenefits
–– Bottom of basinBottom of basin
–– Similar operational complexity to single facilitySimilar operational complexity to single facility

•• ChallengesChallenges
–– Street use permits may be requiredStreet use permits may be required
–– Property acquisition requiredProperty acquisition requiredp y q qp y q q
–– Two storage facilities to operate and maintainTwo storage facilities to operate and maintain

27



Rectangular Storage in Lowman Rectangular Storage in Lowman 
B h P kB h P kBeach ParkBeach Park
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Rectangular Storage in Lowman Rectangular Storage in Lowman 
B h P kB h P kBeach ParkBeach Park
•• BenefitsBenefits•• BenefitsBenefits

–– Single facility at bottom of basinSingle facility at bottom of basin
–– Lowest level of complexity to operate and maintainLowest level of complexity to operate and maintain
–– Similar to other King County facilitiesSimilar to other King County facilitiesg yg y

•• ChallengesChallenges
–– Use of a portion of Lowman Beach ParkUse of a portion of Lowman Beach Park
–– Permanent abovePermanent above--grade facilities may limit park usegrade facilities may limit park usePermanent abovePermanent above grade facilities may limit park usegrade facilities may limit park use
–– Will disrupt park use during construction Will disrupt park use during construction 
–– Shoreline locationShoreline location
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Questions, Responses, and Questions, Responses, and 
P bli I tP bli I tPublic InputPublic Input
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Contact Information to Provide Contact Information to Provide 
I tI tInputInput

W b ki t / b h j tW b ki t / b h j t•• Web: www.kingcounty.gov/csobeachprojects Web: www.kingcounty.gov/csobeachprojects 
•• EE--mail: CSOBeachProjects@kingcounty.govmail: CSOBeachProjects@kingcounty.gov
•• Phone: (206) 684Phone: (206) 684--1207 1207 
•• Feedback formsFeedback forms
•• Feedback and info received by end of April will be Feedback and info received by end of April will be 

considered during evaluation of the three considered during evaluation of the three 
alternativesalternativesalternativesalternatives
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Project TimelineProject Timeline –– 20102010 -- 20112011Project Timeline Project Timeline 2010 2010 20112011

S i 2010S i 2010•• Spring 2010 Spring 2010 ––
–– Public meetings for 3 AlternativesPublic meetings for 3 Alternatives
–– Refinement of Alternatives and CostsRefinement of Alternatives and CostsRefinement of Alternatives and CostsRefinement of Alternatives and Costs

•• Early Summer 2010 Early Summer 2010 ––
–– Define Proposal forDefine Proposal for Further ReviewFurther ReviewDefine Proposal for Define Proposal for Further ReviewFurther Review

•• Summer to Fall 2010 Summer to Fall 2010 --
–– Report back to public in how input usedReport back to public in how input usedp p pp p p
–– Facility Plan Preparation beginsFacility Plan Preparation begins

•• December 31, 2010 December 31, 2010 ––
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–– Draft Facility Plan to EcologyDraft Facility Plan to Ecology

•• Spring 2011 Spring 2011 –– Public comment on SEPAPublic comment on SEPA


