MURRAY BASIN

INITIAL ALTERNATIVES MATRIX

Control Approach Alternatives
1A 1B 1C 1D 1E 1F 1G 3A 5A
Circular Storage in Distributed Stoage . Combined .
Rectangular Vicinity of Murray Along Beach Drive Pipe Storage: at Upper Basin Pipe/Rectangular | Convey and Treat End of Pipe Peak Flow Reduction
Storage at Bottom - Bottom of Basin by . Treatment at . .
- Avenue and Lincoln | and Murray Avenue . Storage Storage at Bottom at Alki . Combined with Storage
of Basin Tunneling - Bottom of Basin
Park Way SwW of Basin
Location Bottom of Basin Mid-Basin Mid-Basin/ROW Bottom of Upper Basin Bottom of Bottom of Basin | Bottom of Basin
Basin/ROW Basin/ROW
1. Peak Flow Storage
"Rectangular Storage” X X X
"Circular Storage" X
"Pipe Storage” X X X

2. Convey and Treat

3. End of Pipe Treatment

4. Stormwater Flow Reduction

5. Combined Approach
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ALTERNATIVE TITLE | 1- A -RECTANGULAR STORAGE AT BOTTOM OF BASIN
TECHNICAL SUMMARY
LOCATION BOTTOM OF BASIN
CSO BASIN MURRAY
DESCRIPTION 1.0 MG, 175 x 90 x 16.5 feet, buried, rectangular, multi-channel, self cleaning, cast-in-place concrete tank. Flushing chamber with automated fls
diversion structure.
ANCILLARY FACILITIES | 40’ x 40’ carbon scrubber type Odor Control Facility, 30° x30” Electrical/Controls Structure with electrical equipment and controls. Access
OPERATIONAL Gravity flow over weir in Diversion Structure into tank, pumped flow out of tank.
FEATURES
SELECTION CRITERIA NOTES
LAND USE | Zoning Commercial and Residential. Conditional use permit required.
Ownership/acquisition Easement required. May require private property acquisitions.
Critical Areas Yes, near shore line. Requires shoreline permit and possibly park permit.
ENVIRONMENT | Shorelines Zone Yes
Endangered Species TBD
TECHNICAL | Complexity and Startup
Compatibility w/WW system
Flexibility
Constructability
O&M | Staffing
grdlly automated; however, 1-2 personnel may be required. Some procedures of shutdown may need to be conducted immediately;
be integrated with other staff duties.
Training i inif d in accordance with County’s standards.
Access i mroperty near the storage tank.
Process Effects
COST | Project Cost Factors
Operation Cost Factors itrol.
o&M placement, site checks, electricity, equipment and pump replacements and regular maintenance and cleaning.
External Agency 1
External Costs u_,‘ a;%’msmon site mitigation.
lacenient of existing improvements required.
COMMUNITY | Location # of the basin near residential and park properties.
Long Term Risk i iimal impacts to residents from ongoing O & M: staff would be present infrequently (intermittent or only during/after storms).
Construction eduction of usable park space due to proposed structures.
Construction would be located near residences and it will be difficult to mitigate impacts such as noise, after hours work, light, vibration, and access.
Traffic disruption from construction
Requires disruption of park space or condemning of residential properties for storage tank placement.
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ALTERNATIVE TITLE | 1-B-CIRCULAR STORAGE AT INTERSECTION OF MURRAY AVE SW AND LINCLON PARKWAW
TECHNICAL SUMMARY
LOCATION INTERSECTION OF MURRAY AVE SW AND LINCLON PARKWAY SW
CSO BASIN MURRAY
DESCRIPTION 1.0 MG, 110’ diameter, 20 feet deep, circular caisson storage tank. A new diversion structure at the intersection of Murray Ave SW and Liné%
pump station at Beach Drive SW to pump the excess peak flow from the Barton Pump Station to the new storage facility.
ANCILLARY FACILITIES | When Barton Pump Station would be pumping 33 MGD during peak flows, Murray Pump Station can only pump 31.5 MGD. Therefor
pump excess flows to the new storage tank during peak flow events.
40’ x 40 carbon scrubber type Odor Control Facility, 30° x30” Electrical/Controls Structure with electrical equipment and controls. Acc
OPERATIONAL Gravity flow and pumped flow into storage tank, pumped flow out of tank.
FEATURES
SELECTION CRITERIA NOTES
LAND USE | Zoning Vacant and residential
Ownership/acquisition Vacant land City of Seattle and/or may need to acquire land from residg!
Critical Areas The site has steep slopes. ‘
ENVIRONMENT | Shorelines Zone TBD-Possible creek crossing.
Endangered Species TBD &%
TECHNICAL | Complexity and Startup Routing of flows using overflow weirs, automatic gates, andidrain pumps. Facility would be within a single site located approximately 300 ft upstream of the Murray Pump
Station. The weir in the diversion structure and a flow meter m*th&&ncillary pump station would be used for flow measurement. Drain pumps would be single speed “on/off”
Ancillary pump station may be variable speed. Contr d infrastru would be located at storage facility and in the ancillary pump station.
Part of the site has steep slopes. Special constructi ermanent measures are needed to stabilize the site using caissons, slurry walls, tiebacks, etc.
Compatibility w/WW system A new diversion structure at the intersection of M d Lincoln Parkway SW to divert flows by gravity to the new storage tank.
New 1.5 mgd ancillary pump station near Murray P > pump excess flows to the new storage tank
Flexibility Minimum opportunity for expansion.
Constructability Geotechnical and construction constra ts d
Contractor Staging Issues.
Possible creek crossing in the propose
O&M | Staffing Facility can be automatically
access would be required fof equ
The facility requires operato
An operator may need
with minimal staff tim
immediately; h
Training
Access
Process Effects
COST | Project Cost Factors
Operation Cost Factors
Oo&M
External Agency
External Costs
COMMUNITY

Tini u impacts to community from ongoing O & M: staff would be present infrequently (intermittent or only during/afier storms).

s

- Cofistruction would be located near residences and it would be difficult to mitigate impacts such as noise, after hours work, light, vibration, and access.

i’@f‘rafﬁc disruption from construction
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ALTERNATIVE TITLE | 1-C—DISTRIBUTED STORAGE ALONG BEACH DRIVE AND MURRAY AVENUE SW
TECHNICAL SUMMARY
LOCATION BEACH DRVIE AND MURRAY AVE SW
CSO BASIN MURRAY :
DESCRIPTION Requires approximately 900 LF of 144” (12-Toot) diameter reinforced concrete pipe on Beach Drive SW Road and 350 LF of 12-foot diameter p ay Ave SW for storing the 1.0 MG. The storage pipe on
Murray Ave SW would be tributary to 75% of the peak flow coming to the basin. About 0.28 MG will be stored on the Murray Ave SW road ] 2 MG will be stored at the bottom of the basin.
Major components include: Diversion structures, flushing chamber with flushing gates and drain chamber with submersible pumps. Flow co
ANCILLARY FACILITIES | Surface access structures or manboles on the Beach Drive and Murray Ave SW along the length of the pipe line for regular operation af rain pumps
30” x 30 carbon odor control facility, 30° x 30” electrical/control structure at the Beach Drive SW Road and 20’ x 20’ carbon odor co lity, 207% 20” electrical/control structure at the Murray Avenue SW
Road
OPERATIONAL Diversion through weirs and automatic gates. Controlled by telemetry.
FEATURES
SELECTION CRITERIA NOTES
LAND USE | Zoning Street right-of-way.
Ownership/acquisition Easement required.
Critical Areas Located on road right-of-way.
ENVIRONMENT | Shorelines Zone No
Endangered Species TBD
TECHNICAL | Complexity and Startup Similar to other County storage tanks.
Compatibility w/WW system A new diversion structure near Murray Pump station
The alternative may also require modifications to t
Flexibility Minimum opportunity for expansion. ‘
Constructability The north end of the pipe on the Beach Drive road wo
Geotechnical and construction constraints dut
Site is constrained, requiring careful construc
construction. Might require deep exedyati
Contractor would require provide offsite $tz
Murray Ave SW.
O&M | Staffing Facility can be automatical
would be required for equi
Training
Access
Process Effects
COST | Project Cost Factors
Operation Cost Factors [
o&M bon répldcement, site checks, electricity, equipment and pump replacements and regular maintenance and cleaning.
External Agency IQT, SPU
External Costs Lat%sement Acquisition, mitigation.
COMMUNITY | Location 8it€ located on Beach Drive SW right-of-way and Murray Ave SW. Visible to surrounding residences.
Long Term Risk | Minimal impacts to community from ongoing O & M: staff would be present infrequently (intermittent or only during/after storms).
Construction ? Construction would be located on Beach Drive and Murray Ave SW right-of-way. Temporary access would be needed for residents along Beach Drive Road.
It would be difficult to mitigate impacts such as noise, after hours work, light, vibration, and access.
Traffic disruption from construction
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ALTERNATIVE TITLE | 1- D - PIPE STORAGE AT BOTTOM OF BASIN BY TUNNELING
TECHNICAL SUMMARY B
LOCATION BEACH DRIVE ROAD SW
CSO BASIN MURRAY
DESCRIPTION Requires approximately 1,250 LF of 144 (12-foot) diameter reinforced concrete pipe for storage of 1.0 MG. Major components include: a fI h’ﬁ%&chamber with flushing gates and drain chamber with submersible
pumps. Flow control sensors and instrumentation. A new diversion structure with control gates near the existing CSO outfall to divert flow t0%thie
ANCILLARY FACILITIES | 40’ x 40’ carbon scrubber type Odor Control Facility, 30” x30° Electrical/Controls Structure with electrical equipment and controls, Su
pipe line for regular operation and maintenance. Drain pumps.
OPERATIONAL Gravity flow into tank, pumped flow out of tank.
FEATURES
SELECTION CRITERIA NOTES ,
LAND USE | Zoning Street right-of-way. Requires conditional use permit and permit from Seattle DOT
Ownership/acquisition Easement required.
Critical Areas Located on road right-of-way.
ENVIRONMENT | Shorelines Zone No
Endangered Species TBD
TECHNICAL | Complexity and Startup Similar to other County storage tanks.
Compatibility w/WW system A new diversion structure to divert peak flow to the new s
The alternative may also require modifications to the
Flexibility Minimum opportunity for expansion.
Constructability The north end of the pipe would be approximately”
constraints due to location of the pipe on the right-of-
Drive.
Site is constrained, requiring careful construc
construction.
Contractor would require provide offs1te (2
O&M | Staffing Facility can be automatically stagte
would be required for equipmér
Training
Access
Process Effects
COST | Project Cost Factors
Operation Cost Factors
0&M
External Agency
External Costs
COMMUNITY | Location gcated on Beach Drive nght-of -way. Visible to surrounding residences.
Long Term Risk ifiimal impacts to community from ongoing O & M: staff would be present infrequently (intermittent or only during/after storms).
Construction Construction would be located on Beach Drive right-of-way. Access along the pipe alignment would be blocked by tunnel portals. Temporary access would need to be
developed for those residents along Beach Drive located between the portals.
It would be difficult to mitigate impacts such as noise, afier hours work, light, vibration, and access.
Traffic disruption from construction
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ALTERNATIVE TITLE | 1- E - UPPER BASIN STORAGE l
TECHNICAL SUMMARY
LOCATION UPPER MURRAY BASIN
CSO BASIN MURRAY
DESCRIPTION .
Peak flows from the Murray basin would be conveyed to a rectangular storage tank located up-basin. The figure shows a rectangular storage t of Gate wood Elementary School for example
purposes. This would require a 60 x 75 feet, 28.5 MGD peak flow pump station near existing Murray pump station in Lowman Beach Park. 4 vn in the figure, approximately 2,550 LF of 42”
diameter forcemain would be required to pump the flows from Lowman Beach Park to the storage tank site.
ANCILLARY FACILITIES | 20’ x 20’ carbon scrubber type Odor Control Facility and 20’ x 20’ Electrical/Controls Structure would be housed within the pump statit rface access structures or air release manholes along the length of
the pipe line alignment for operation and maintenance. Electrical/Controls Structure (30° x 30”) and carbon scrubber (40’ x 40°).
OPERATIONAL Peak flow diversion structure, peak flow wet weather pump station to convey flows to the rectangular storage facility.
FEATURES
SELECTION CRITERIA NOTES
LAND USE | Zoning Park - Commercial use where the pump station would be located and roa {6rCe main. Property for rectangular storage is zoned commercial. Requires
conditional use permit and permit from Seattle DOT. .
Ownership/acquisition Easement for new pump station at Lowman Park and easement for pew rectangiilar stotage tank at the school.
Critical Areas TBD %
ENVIRONMENT | Shorelines Zone Yes
Endangered Species TBD
TECHNICAL { Complexity and Startup Similar to other County pump stations, forcemains, and
Compatibility w/WW system A new diversion structure shall be constructed ne
Flexibility Minimum opportunity to expand (limited space in the p
Constructability In example shown, approximately 0.5 miles
The forcemain construction causes traffic disnip
Disruption to Lowman Beach Park dueffo peak
O&M | Staffing Remotely monitored. Pump statig Ily s%atrted and shut down. Storage facility remotely monitored and controlled using county telemetry and control system.
Periodic access for equipmengexer
Training Routine training would be, 1€
Access Inside the Park (pump st
Process Effects None
COST | Project Cost Factors Mitigation for p ark resto
Operation Cost Factors (
0&M
External Agency
External Costs
COMMUNITY | Location
Long Term Risk
Construction

djﬁ_@P tion from construction.

ptigh'from park use.
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ALTERNATIVE TITLE | 1-F- COMBINED PIPE / RECTANGULAR STORAGE TANK AT BOTTOM OF BASIN
TECHNICAL SUMMARY
LOCATION BOTTOM OF BASIN
CSO BASIN MURRAY
DESCRIPTION
This is a combined storage alternative with a rectangular tank and pipe storage at the bottom of the basin. Depending upon the layout of the st ately 0.6 — 1.0 million gallons can be stored in the
storage tank location and the remaining 0.0-0.4 million gallons could be stored in a 12-foot diameter RCP pipe on the Beach Drive SW Road”
ANCILLARY FACILITIES | Diversion Structure, 30 x 30” Electrical/Controls Structure and 40’ x 40’ Carbon Odor Control Facility. Surface access structures or m e length of the pipe line alignment for operation and
maintenance.
OPERATIONAL Gravity flow into tank, pumped flow out of tank.
FEATURES
SELECTION CRITERIA NOTES },
LAND USE | Zoning Rectangular Storage: Residential (SFR), Pipe Storage: Road right-of-way. Condition: f-way permit required
Ownership/acquisition Easement required.
Critical Areas TBD
ENVIRONMENT | Shorelines Zone No
Endangered Species TBD
TECHNICAL | Complexity and Startup Similar to other storage facilities.
Compatibility w/WW system A new diversion structure shall be constructed on the Beach®Biiy
Flexibility Minimum opportunity to expand.
Constructability Sites are constrained, requiring careful construction
construction.
Contractor would require offsite staging and operatlo tinrOf sanitary sewer, water and other underground utilities may be required along Beach Drive.
O&M | Staffing Facility can be automatically started and rem# perated. Drain pump start and shut down would be through county telemetry and control system. Periodic access
would be required for equipment exercising a
The facility requires operator attentiongfuring de; ons (e.g. monitoring and control, etc.).
An operator may need to be present periGg; cally t-,.' samlmg, carbon delivery or other discrete tasks. Peak staff times require 1-2 operators. The facility can be shut down with
minimal staff time. Cleanup wor] all ated; however, 1-2 personnel may be required. Some procedures of shutdown may need to be conducted immediately;
however, most work can be schiedn : g ?%;d with other staff duties.
Training Routine training would be 5¢ ccordance with County’s standards.
Access Surface access from st %e of travelled roadway.
Process Effects None anticipated.
COST | Project Cost Factors Mitigation for local trafi
Operation Cost Factors i
0&M
External Agency
External Costs
COMMUNITY | Location iteSocar S
Long Term Risk &mmumty from ongoing O & M: staff would be present infrequently (mterrmttent or only during/after storms).
Construction & Construc d be located on Beach Drive right-of-way. It would be difficult to mitigate impacts such as noise, after hours work, light, vibration, and access.

Tr

ffte disruption from construction

)
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ALTERNATIVE TITLE | 2- A - CONVEY AND TREAT TO ALKI

TECHNICAL SUMMARY
LOCATION BEACH DRIVE ROAD SW
CSO BASIN MURRAY
DESCRIPTION

Peak flows from the Murray basin would be conveyed to the 63" Street pump station where they would continue to flow downstream and be treate d
feet, 28.5 MGD peak flow pump station near the existing Murray pump station on Lowman Beach Park. Approximately 13,350 LF of
the flows to the existing 63" street pump station. This would also require upgrades to the existing 63" Street pump station and the Alki tr
outfall needs to be evaluated for discharging additional flows to Puget Sound.
ANCILLARY FACILITIES | 20 x 20’ carbon scrubber type Odor Control Facility, 20° x20” Electrical/Controls Structure with electrical equipment and
length of the pipe line alignment for operation and maintenance. Upgrades to existing Alki CSO Treatment Facility. &

OPERATIONAL Peak flow diversion structure, peak flow wet weather pump station to convey flows to the Alki CSO Facility.
FEATURES

SELECTION CRITERIA NOTES

LAND USE | Zoning Commercial and residential use where the pump station would be %ated, road e way for force main. Requires conditional use permit.
Ownership/acquisition Easement required. May need to acquire land from property owner.
Critical Areas Located on road right-of-way .

ENVIRONMENT | Shorelines Zone Yes
Endangered Species TBD
TECHNICAL | Complexity and Startup Similar to other County Pump Stations.

outfall to divert flow by gravity to the new wet weather pump station.

Compatibility w/WW system A new diversion structure shall be constructed near the €

Flexibility

Constructability h Drive. Traffic disruptions during construction, existing utility relocations due to new forcemain alignment.
O&M | Staffing i , d Wit 'ng}éounty telemetry and control system. Periodic access for equipment exercising and cleaning.

Training ired m'ﬁ@gordance with County’s standards.

Access s the'¥ad (forcemain)

Process Effects

COST | Project Cost Factors
Operation Cost Factors
Oo&M

External Agency
External Costs
COMMUNITY | Location

Long Term Risk
Construction

fic disruption from construction
Dismptioh of park use
PosSibl¢ reduction of usable area of park due to proposed above grade structures
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ALTERNATIVE TITLE | 3-A - END OF PIPE TREATMENT AT BOTTOM OF BASIN
TECHNICAL SUMMARY
LOCATION BOTTOM OF BASIN
CSO BASIN MURRAY
DESCRIPTION 28.5 MGD capacity, 160 x 80 x 20 feet, buried, rectangular Actiflo High Rate Clarification (HRC) system in cast-in-place concrete tank. HR(; atrActiflo HRC unit, I0mm prescreening, odor control,
electrical and chemical buildings and UV treatment. ) ‘
ANCILLARY FACILITIES | Surface access structures such as hatches for regular operation and maintenance. Access roads and fencing around surface structures.
OPERATIONAL Gravity flow through diversion structure into to treatment unit. May require pumping of treated effluent to existing CSO outfall dependingRupic raulic profile of treatment units.
FEATURES A '
SELECTION CRITERIA NOTES
LAND USE | Zoning Commercial and residential. Conditional use permit required.
Ownership/acquisition May need to acquire land from residential property owners.
Critical Areas Yes, near to shore line. Requires shoreline permit and park permit.
ENVIRONMENT | Shorelines Zone Yes
Endangered Species TBD Y
TECHNICAL | Complexity and Startup More complex than typical county facilities. : % .
Compatibility w/WW system A new diversion structure would be required near the existi O outfall to divert flows by gravity to the new Treatment Facility.
Flexibility Minimum. The County has a 96.5° x23.5 future generator upgr:
Constructability Geotechnical and construction constraints due to clos
Special measures required. Contractor staging issu
Site has low to medium slopes and requires dewaterin,
required to stabilize the site such as slurry w:
O&M | Staffing Remotely monitored, started, and shut ¢ emetry and control system. May require staff monitoring during operation. Periodic access for equipment exercising,
solids removal and cleaning. . A
Training Training would be required for operation ﬁ@nain%gance of facility.
Access On site S —-—
Process Effects TBD , & ’
COST | Project Cost Factors ing construction.
Operation Cost Factors igh/fate clarification and operational cost associated with disinfection.
O&M
External Agency
External Costs
COMMUNITY | Location
Long Term Risk
Construction
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ALTERNATIVE TITLE . | 5~ A—PEAK FLOW REDUCTION COMBINED WITH STORAGE

: TECHNICAL SUMMARY
LOCATION SOUTHEAST AREA OF SUBBASIN M_7 (SUBBASIN 419 FROM GIS REPORT) AND PIPE STORAGE ON BEACH DRIVE SW
CSO BASIN MURRAY
DESCRIPTION Disconnect approximately 10 acres of roof and street storm water connections from combined sewer system (CSS). This would reduce the control vol G. The remaining 860,000 MG can be controlled by
using a 1,075 LF, 144 inch diameter RCP pipe on Beach Drive SW. Compared to Alternative-1-D, by disconnecting impervious area in sub basin 419§a
ANCILLARY Construction of approximately 6,800 LF of 12-inch diameter storm sewer pipe along 34", 35% and 36™ AVE SW streets (refer to map for storm sewer 1
FACILITIES 40’ x 40’ carbon scrubber type Odor Control Facility, 30° x30” Electrical/Controls Building with electrical equipment and controls. Surface acg manholes on the beach drive along the length of the pipe for
regular operation and maintenance.
OPERATIONAL Impervious area disconnections and diversion of flows from roof drains and catch basins into new storm sewers. The existing CSS will be used as,t
FEATURES For storage, operational features will be similar to pipe storage Alternative 1D.
SELECTION CRITERIA NOTES FOR DEMAND MANAGE
LAND USE Zoning Residential (SFR). Conditional use permit required.
ENVIRONMENT Shorelines Zone No
Endangered Species TBD
CAPACTY Storm System:
Pipeline Diameter 12-inch diameter and greater (estimate only, TBD)
Tie-in MS4 Diameter Varies
Capacity TBD
Sanitary System: (Reuse existing CSS)
Pipeline Diameter Varies
Downstream SS 18 inches
Capacity TBD
CONTROL Total Effective Impervious Area Disconnected 10.0 acres
VOLUME Total Control Volume Reduction 140,000 gallons
REDUCTION
CONSTRUCTION | Lineal feet of pipe, ft 6,800 LF
IMPACTS
O&M | Staffing Not required. P
Training Notrequired. 4 %
Access N/A AW
Process Effects TBD )
COST | Project Cost Factors
Operation Cost Factors
O&M
External Agency
External Costs
COMMUNITY Location
Long Term Risk
Construction isruption on streets during construction.

SELECTION CRITERIA NOTES FOR STORAGE

Similar to Alternative 1-D for pipe storage.
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