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ALTERNATIVE EVALUATION SUMMARY 
DOCUMENTATION 

 



 



Category Sample Criteria Sample Questions
Low Impact (rating of 3) Moderate Impact (rating of 2) High Impact (rating of 1)

LAND USE AND PERMITTING

[REV 11/23/09] 1. City of Seattle Comprehensive Plan
1. Will location of new facilities be consistent with Seattle’s short and long-
term planning policies?

Yes Partly consistent Potentially inconsistent with policies

[REV 11/23/09] 2. Seattle Municipal Code
1. Is the location and type of construction consistent with Seattle’s Municipal 
Code (SMC) and the Growth Management Act (GMA) requirements?

Yes Partly consistent Inconsistent; requires change to code or major exception to existing 
regulations

[REV 11/23/09] 3. Shoreline Master Program 1. Will location of facilities be consistent with the City of Seattle Shoreline 
Master Program?

Not located in shoreline zone Located in shoreline zone, generally consistent with SMP Located in shoreline zone, potentially inconsistent with SMP

[REV 11/23/09] 4. Permitting Complexity
1. Will descretionary permits be required? SEPA and local permits Shoreline substantial development permit, and/or discretionary land use 

permit (conditional use, variance, etc.)
3 -4  (COE Individual 404 and Section 10 Permit Review) required with 
Public Notice, HPA Permit,. Shoreline and ECA reviews required

2. Alternative changes NPDES permit requirements. (Note: Relocated from 
Program Criteria. Need to determine if this is the appropriate location and 
consult Betsy Cooper about question and impact scale.)

Meets baseline reporting requirements Requires additional monitoring and/or reporting

3. Wil the site location require marine access or in-water work?  If so, will 
multiple work closures be imposed due to the presence of important 
fish/wildlife habitat?  

No marine access required. No known fish or wildlife impact likely. Marine access may be required. Fish and wildlife impacts low to moderate 
may occur.

Marine access believed required for project. Fish and wildlife impacts 
higher and more certain.

Scale

EVALUATION CRITERIA

fish/wildlife habitat?  

4. Will traffic and noise impacts be potentially significant due project 
location?

Roadways not affected, or affected roadways are low volume and 
provide access to few residents for a short duration project.

Affected roadways will require careful attention to traffic control and 
maintaining access to properties during a moderate duration project

Major traffic and access issues raised by the alternative during a long 
duration project.

[REV 11/16/09] 5. Property Acquisition Complexity

1. Ability to acquire property rights within project timeline  (Can we get it?)
King County has ownership, or  Existing use of ROW (can we move to 
moderate?) Voluntary seller has been/will be identified, or Acquisition  

Ability to acquire property rights unknown Property ownership requires 
work with other agencies Acquisition difficulty evaluated case-by-case 
basis by KC

2. Potential acquisition variables that impact cost (How will it costs impact 
probability of success?) Owner accepts appraised value, or King County offers listed price Owner requests additional compensation that is supported Significant costs of acquisition probable

3.Impacts on stakeholders & current use (Who is impacted? = level of 
impact) No conflict w/ current use Owner(s) /tenant(s) require relocation Agency, neighbors or other stakeholders may have strong opposition

ENVIRONMENT
[REV 11/23/09] 1. Cultural Resources

1. Will construction of the alternative impact archaeological resources? The project site area does not contain any known archaeological sites. 
And, based on site characteristics, there is low potential for 
archaeological resources to be present in the project site area.

The project site area does not contain any known archaeological sites. 
However, based on site characteristics, there is potential for 
archaeological resources to be present in the project site area.

The project site area contains or is adjacent to a known archaeological 
site(s).

[REV 11/23/09] 2. Will construction of the alternative impact historic resources? Historic properties are located in or near the project site area. Historic properties are located in or near the project site area, but 
construction of the alternative is not likely to impact those properties.

Historic properties are located in or near the project site area and 
construction of the alternative will likely impact those properties.

[REV 11/23/09] 2. Fish and Wildlife
1. Will construction or operation of the alternative adversely affect fish and 
wildlife or their habitat?

Construction and operation of the alternative will not adversely affect, 
or will beneficially affect, fish and wildlife and/or their habitat.

Construction and/or operation of the alternative may adversely affect fish 
and wildlife or their habitat.

Construction and/or operation of the alternative is likely to adversely 
affect fish and wildlife and/or their habitat.

[REV 11/23/09] 3. Wetlands, Streams, and Shoreline[REV 11/23/09] 3. Wetlands, Streams, and Shoreline
1. Will construction of the alternative impact wetlands, streams, or shoreline 
areas?

It is unlikely that the alternative will impact wetlands, streams, their 
buffers, or shoreline areas.

It is likely that the alternative will directly impact wetland and/or stream 
buffer, but not wetlands, streams, or shoreline areas.

It is likely that the alternative will directly impact wetlands, streams, 
and/or shoreline areas.

[REV 11/23/09] 4. Soils and Sediments
1. Will construction of the alternative disturb contaminated soils? The project site area is not known to contain contaminated soils. And, 

based on site characteristics, there is low potential for contaminated 
soils to be present in the project site area.

The project site area is not known to contain contaminated soils. However, 
based on site characteristics, there is potential for contaminated soils to be 
present in the project site area.

The project site area is known to contain contaminated soils.

2. Will construction of the alternative require disruption of steep slopes or 
increase the likelihood of landslides?

It is unlikely that the alternative will disrupt steep slopes or increase the 
potential for landslides.

It is likely that the alternative will temporarily impact steep slopes and/or 
temporarily increase the potential for landslides.

It is likely that the alternative will result in long-term disruptions to steep 
slopes and/or result in long-term increase in the potential for landslides.

[REV 11/23/09] 5. Water Quality
1. Will operation of the alternative result in the discharge of a new source of 
untreated stormwater to a surface waterbody? 

Operation of the alternative will not result in the discharge of a new 
source of untreated stormwater to a surface waterbody.  

N/A Operation of the alternative will result in the discharge of a new source of 
untreated stormwater to a surface waterbody.  

TECHNICAL
1. Technical Complexity

1. Does Implementation require complex flow measurement, algorithms, or 
PLC programming and infrastructure to direct flow to the alternative storage 
or treatment facility? Will the technology reliably meet CSO control 
objectives using the required controls? (Note: Re-worded to clarify.)

Routing of flows is simple, with overflow weirs, automatic gates, or 
similar controls. Alternative is located adjacent to or part of the 
infrastructure. Flow measurement is simple and controls require only 
simple 'on/off' controls.

 Implementation requires remote measurement of flows, measurement of 
flows in downstream infrastructure to coordinate and control routing of 
flows to the alternative storage or treatment facility. Location of the 
alternative is remote from the measurement point. Modifications to 
infrastructure include simple structures and limited pipelines.

There are more than two locations included in flow control. The 
alternative includes modifications to existing infrastructure and complex 
controls to route flow including complex measurement of upstream and 
downstream flows. Pump stations may be required to route flows to the 
alternative storage or treatment facility. New pipelines of significant 
length may be needed to implement.

2. How many individual sites are included in the alternative and what is the 
consistency of technical and construction approach across the sites?

There is one site included in the alternative. All controls and 
infrastrcture are located within the site or on adjacent existing rights of 
way or county-owned property.

There are two non adjacent sites included in the alternative. There may be 
differing construction methodologies, e.g. a pump station combined with a 
storage tank. Flow routing and diversion structures may be located 
adjacent to the sites on rights of way or county-owned property.

There are multiple non-adjacent sites included in the alternative. There 
may be two or more differing construction technologies involved, e.g. 
pump stations, storage tanks, and pipelines that are not contiguous.

2. Compatibility with Existing WW system

1. Do the standards of other agencies affect the design and operation of the 
facility?

King county design standards are the only applicable standards. 
Construction and operation is entirely within county infrastructure.

Structures required for flow routing may be located in City of Seattle 
infrastructure, and be subject to City sewer operational standards. No City 
access permissions are needed for access.

Major structures may be located within City of Seattle infrastructure, e.g. 
pipeline storage adjacent to collector sewers, where City standards 
control design and operation. Access permissions and coordination are 
needed for normal O&M activities.
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2. Is the alternative stand alone or does its implementation affect other 
parts of the WW system including the West Point Treatment Plant?

The alternative is stand alone, and does not affect downstream or 
upstream county facilities. Peak flows at the WPTP are not affected.

The alternative may require modifications to the county's infrastructure 
upstream and downstream for implementation, e.g. modification of pump 
stations, pipelines, or operational methods for existing infrastructure. Peak 
flows at the WPTP may be affected.

The alternative requires modification of both City of Seattle and county 
infrastructure and operational methods for both, e.g. flow patterns may 
be changed in City sewers, changes in capacity of wet weather treatment 
plants may occur.

3. Flexibility/Adaptive Management
1. Can the alternative meet changing control criteria control criteria?

2. Can the alternative be easily modified to meet future flow conditions?

4. Contructability/Implementation 
Schedule

1. Are construction risks associated with groundwater, steep slopes, or soil 
materials significant?

Alternatives  are on stable, low-slope sites, with groundwater 
elevations not affected during construction or operation.

Sites may have low to moderate slopes, require some dewatering, and 
robust foundations including piles or tiebacks.

Sites have steep slopes with groundwater and soils conditions that 
increase instability if disturbed. Erosion potential may be high. Special 
construction and permanent measures are needed to stablize the site 
such as caissons, slurry walls, tiebacks, permanent dewatering.

2. Are construction risks associated with access, staging, availability of 
specialty contractors, availability of power, etc. significant?

Site is not constrained. Adequate area for access and staging and 
operation of special equipment can be accomodated. There is 
adequate room on site for contractor staging and operations.

Site may be constrained, but access and staging are not required for 
adequate construction sequencing. Constractor may have to provide 
offsite staging and operations.

Site is constrained, requiring careful construction sequencing, with 
several move-in, move-out stages to accommodate specialty contractors 
as well as conventional construction. Contractor must provide offsite 
staging and operations.

3. Can the alternative meet the project schedule?

O&M
1. Staffing

1. Can the facility be easily (automatically) started up? Can the facility 
operate autonomously under the design conditions?

The facility can be automatically started. The facility can operate 
autonomously under the design conditions.

The facility can be automatically started. The facility requires operator 
attention during design conditions (e.g. monitoring, sampling, chemical 
control, etc.).

The facility requires operator attention during startup. The facility 
requires operator attention during design conditions (e.g. monitoring, 
sampling, chemical control, etc.).

2. What level of staffing is required for operation and shutdown (how often 
is the facility used, how long is the facility in use, how many operators are 
required, what level of operator experience is required, what are travel 
times)? What are peak staff requirements? 

The facility can be remotely operated. Peak staff times require < 1 
operator. The facility can be shut down with minimal staff time. 
Cleanup work is automated or can be scheduled to be integrated with 
other staff duties.

The facility can generally be remotely operated. An operator may need to 
be present periodically for sampling, chemical make-up, chemical delivery 
acceptance or other discrete tasks. Peak staff times require 1-2 operators. 
The facility can be shut down with minimal staff time. Cleanup work is 
generally automated, however, 1-2 personnel may be required. Some 
procedures of shutdown may need to be conducted immediately, however, 
most work can be scheduled to be integrated with other staff duties.

The facility requires operator attention during the event. Peak staff times 
require 2 or more operators. The facility requires significant effort for shut 
down (e.g. vac/boom truck, several days for cleanup). Cleanup work is 
generally manual with 2 or more personnel required for more than one 
day. Most procedures of shutdown need to be conducted immediately.

3. Does the alternative impact downstream treatment facility processes? No impact on downstream secondary processes. No impact on 
secondary treatment bypass frequency.

Impact on downstream secondary processes but no effect on permit 
compliance. Increase on secondary treatment bypass frequency but within 
permit limits.

Impact on downstream secondary processes that may affect permit 
compliance or require construction of additional facilities. Increase on 
secondary treatment bypass frequency likely not within permit limits.

2. Training
1. What level and frequency of training is required? Is the existing staff 
familiar with the technology? Is similar equipment in use in the West 
Section?  

Minimal routine annual training is required. Staff is familiar with the 
technology and similar processes are used at other CSO projects.

Minimal routine annual training is required. Staff does not routinely 
operate similar processes or the processes are distinctly different than 
those used at other CSO projects.

Significant routine annual training is required. Staff does not routinely 
operate similar processes and the processes are distinctly different than 
those used at other CSO projects.

2. Are similar control approaches specified with identical components? Can Similar control approaches are specified with identical components at Somewhat similar control approaches are specified at each facility, Differnt control approaches are specified at each facility. Control pp p p
the facilities be used to simulate an event for testing and training? 

pp p p
each facility. Control procedures are similar to exsting West Section 
facilities. The facilities can be used to simulate an event during testing 
and training. 

pp p y
however there may be differences due to different equipment 
requirements. Control procedures are not similar to exsting West Section 
facilities. The facilities can be used to simulate an event during testing and 
training. 

pp p y
procedures are not similar to exsting West Section facilities. The facilities 
can not be used to simulate an event during testing and training. 

3. Reliability
1. How complex is the system (number and type of components)? How 
complex are the startup procedures and controls? Are redundant control 
systems provided? Is dedicated backup power available ?

The alternative has a minimal number of components (1-2 pump 
stations, storage facilities, treatment processes, etc.). Startup 
procedures are passive or automated remotely with redundant control 
systems and backup power. 

The alternative has several components (3-4 pump stations, storage 
facilities, treatment processes, etc.). Startup procedures are automated 
locally with redundant control systems and backup power. 

The alternative has numerous components (>4 pump stations, storage 
facilities, treatment processes, etc.). Startup procedures are generally 
automated locally but may require operator testing/monitoring with 
redundant control systems. Backup power is not available. 

2. Proven technology? Are the control systems routinely used for similar 
facilities and similar applications?

The alternative employs standard processes commonly used in the 
West Section and within the industry. Control requirements are 
minimal and routinely used for similar facilities. 

The alternative employs standard processes commonly used within the 
industry. Control requirements may be significant but are routinely used for 
similar facilities. 

The alternative employs processes not commonly used within the 
industry. Control requirements may be significant and unique. 

4. Maintenance
1. What is the level of normal maintenance? How many 
mechanical/instrumentation components are required?

The facilities only requires annual preventive maintenance. The 
processes have minimal mechanical/instrumentation components (I.e. 
storage tank).

The facilities require monthly maintenance such as bumping pumps. The 
processes have an increasing level of mechanical/instrumentation 
components (I.e. pump station).

The facilities require monthly maintenance such as bumping pumps. The 
processes have an increasing level of mechanical/instrumentation 
components (I.e. treatment facility).

2. Are facility components accessible? Is there access and staging for 
chemical, vactor and boom trucks? Are traffic control procedures required 
for routine maintenance?

The facilities are accessible. The facilities are accessible for routine O&M. Special procedures or traffic 
control may be required for irregular mainteance. 

The facilities have restricted access for routine O&M. Special procedures 
or traffic control may be required for irregular mainteance. 

3. Do the facilities require interaction with other agencies? Coordination with other agencies (Seattle Parks, etc.) is not required 
for operation and maintenance.

Coordination with other agencies (Seattle Parks, etc.) is not required for 
operation. Coordination is required for routine maintenance.

Coordination with other agencies (Seattle Parks, etc.) is required for 
operation and maintenance.

5. Safety
1. Does the facility have access requirements in the right of way or require 
confined space entry? Are traffic control procedures required? Does access

The facility does not have right of way access requirements or require 
confined space entry. No traffic control procedures are required during

The facility has right of way access requirements or confined space entry 
during for non-routine operation and/or maintenance procedures. Traffic

The facility has right of way access requirements or confined space entry 
during for routine operation and/or maintenance procedures. Trafficconfined space entry? Are traffic control procedures required?  Does access 

require street use permit or lane closure? 
confined space entry. No traffic control procedures are required during 
operations and maintenance.

during for non routine operation and/or maintenance procedures. Traffic 
control procedures are required during non-routine operations and 
maintenance procedures.

during for routine operation and/or maintenance procedures. Traffic 
control procedures are required during routine operations and 
maintenance procedures.

COST EFFECTIVNESS
1. Project Costs

1. Are the Project Costs predictable and quantifiable in terms of design, 
permitting and mitigation costs?

Technology and methods of construction are common, e.g. pipeline, 
tanks, pump stations. Costs for design and construction are 
controllable within the current expertise of the county. Construction 
schedule, sequencing, and site constraints are low.

Technology and methods of construction are both well known and 
somewhat new to the county, such as new treatment technology and 
rooftop disconnection. There is adequate cost experience within other local 
agencies or within the designer's experience that can adequately control 
costs. Construction schedule, sequencing, and site constraints exist but 

New technologies combined with complex controls and multi agency 
interactions create several project cost variables that are not within the 
county's or designer's direct experience. Schedule, site constraints, and 
sequencing add additional variables that are hard to control.

2. Does the alternative have higher risk than other alternatives in terms of 
potential change orders, failure to meet permits  that could result in cost 
increases?

Technology is simple and reliable, and it has modular capability that limits 
risk that county could not adapt to meet future conditions.
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3. What is the relateive premium to provide flexibility and durability to meet 
future uncertainty?

Technology is modular and can be easily expanded in the future 
without significant investment now.

Design elements to meet future needs to expand or change technology 
require extra measures, but additions for capacity or performance are 
modular, e.g. modular additions of settling or chemical treatment capacity 
have to be planned in.

Technology or alternative is not amenable to future changes requiring 
additional capacity or performance measures, e.g. rooftop disconnection 
peformance limited by number of rooftops available. Planning for 
separate future projects or technologies may be needed, requiring 

2. Operation Costs
1. Compared to other alternatives, are operational costs predictable and 
quantifiable, e.g. does operational complexity for uncertain weather 
conditions pose uncertainties in costs?

Number of components requiring operations and maintenance 
attention are few in number, activities are predictable, can be 
scheduled, have annual frequency, and use familiar procedures and 
technology. Complexity of operation is simple and easily remotely 
controlled. 

3-4 components require operations and maintenance attention, activities 
are predictable, can be scheduled, have monthly frequency, and use 
procedures and technology that may require additional training. 
Complexity of operation is remotely controlled but may require attention to 
confirm performance. Access for maintenance may be restricted.

More than 4 components require operations and maintenance attention, 
activities are predictable, can be scheduled, have monthly  or greater 
frequency, and use procedures and technology that require special 
training and staffing additions. Complexity of operation is remotely 
controlled and requires attention to confirm performance. Access for 

2. Compared to other alternatives, are operational costs for training, energy, 
staffing, and external agency costs greater, the same or lower?

Alternative does not require special or additional training to operate; no 
chemicals or significant power are required, and there are no routine 
external agency costs.

Alternative requires additional training within existing skill sets to operate; 
no chemicals or significant power are required, and there are annual costs 
associated with external agency coordination for maintenance.

Alternative requires additional training for new skill sets to operate; 
chemicals and significant power are required, and there are frequent 
costs associated with external agency coordination for operation.

3. Are additional, new staff positions required for operation? Alternative can be routinely operated within existing staff resources. Limited additional staff resources are needed for maintenance. Additional staff resources are needed for operation and maintenance.

3. Maintenance Costs
1. Does the alternative require more or less maintenance resources than 
th lt ti ?

Maintenance requirements are limited to annual cycle within existing 
t ff l l i t i t

Maintenance requirements are monthly within increased level of staff 
ith i d l it t ti

Maintenance requirements are monthly within increased level of staff 
f l t t t l tother alternatives? staff resources, e.g. annual cleaning, gate maintenance. resources with increased complexity, e.g. pump station. resources for more complex processes, e.g treatment plant.

2. Does the alternative require maintenance skills beyond the County's 
typical expertise compared to other alternatives?

Alternative does not require special or additional training to maintain. Alternative requires additional training within existing skill sets to maintain. Alternative requires additional training for new skill sets to maintain and 
there are frequent costs associated with external agency coordination for 
maintenance.

3. Does maintenance cost increase with capacity? No, capacity increases do not require additional mechanical or 
electrical components or additional cleaning.

Capacity increases require additional mechanical or electrical component 
maintenance and additional cleaning effort not directly proportional to 
capacity.

Yes. Mechanical or electrical component maintenance and additional 
cleaning effort directly proportional to capacity.

4. External Costs
1. How does the cost of land and land development compare with other 
alternatives?

County owns the land. County must purchase ground lease but does not have to acquire the land. 
Replacement of existing improvements required. 

County must purchase the land and provide mitigation or replacement for 
displaced resources.

2. Are there extra costs imposed by external agencies and/or stakeholders 
resulting from their design standards or durability requirements?

No, county controls all design requirements. Yes, county has to provide for additional design elements to meet 
standards, use requirements, or meet external agency operational 
standards.

Yes, county has to invest heavily into meeting external agency special 
site or use standards, and costs are not controllable.

3. Are there extra costs for durability elements to insure successful 
operation and maintenance, e.g. what are extra costs to insure successful 
operation of elements under external control?

None. Some parts of the alternative are under external agency control for design 
standards, durabiility, or operation. County may have to increase safety 
factors, capacity, or take other measures to account for lack of control.

All parts of the alternative will be constructed and operated by others. 
The county may have to make additional investments in sites or 
technologies to account for lack of control of performance.

5. Grant Opportunities
1 D h l i h ib h k i l bl Th l i h l h " " h l S f h l i b i N1. Does the alternative have attributes that make it more or less amenable 
to external grant funding?

The alternative has several components such as "green" technology, 
public benefits or other elements attractive to grants.

Some components of the alternative may be attractive to grants. No

COMMUNITY IMPACT
[REV 11/20/09] 1. Location

1. Does facility change or impede surrounding land and marine uses? Facility does not change or impede surrounding land and marine use. Facility design must be considered to limit changes or impediments to 
surrounding land and marine use. 

Facility changes or impedes surrounding land and marine use, and 
changes can't be addressed during design.  

[REV 11/20/09] 2.Potential Community Impacts
1.  Is use compatible with community vision of itself at this stage, before 
specific converstaions with potentially affected parties can occur?

Facility is consistent with or does not affect community's vision of 
itself.

Facility and grounds can be designed to remain consistent with 
community's vision of itself.

Facility type/size is distinct from character, use, community's vision of 
area and distinction can't be addressed through design.

2. What are the impacts of O&M activities on the surrounding community? Minimal staff will be present infrequently (intermittent or only 
during/after storms) and maintenance is carried out within facilities.

Routine maintenance will be needed by staff, and staff may be onsite 
round the clock to check facilities during large storms. Some special 
equipment may be necessary to maintain the facility, but noise/light/work 
hours, and/or traffic disruptions are minor.

Routine maintenance will be needed by staff, and multiple staff will be 
present around the clock during large storms, for special parking, traffic 
disruptions and or/access limitations to homes and businesses during 
maintenance operations. 

[REV 11/20/09] 3. Construction Impacts
1. What is the construction schedule/duration? Short term project in residential area, long term project in 

business/industrial area, or longer term project on alignment.
Project extends over 1 year on a site near residences of any kind, or over 
two years on an alignment.

Project extends several years, or follows another substantial construction 
project in one area.

2. Will construction be carried out in public access areas, including parks, 
beaches and roadways?

Project located on site with no public access, or public access can be 
maintained during construction, and project is short duration or 
constructed outside main user season.

Project located in public access area; access may be reduced, but some 
access can be maintained during construction.  Duration may be longer. 

Project lasts year or more,  located in heavy use roadway, park or beach 
area , with serious and unavoidable area closures, resulting in significant 
use impact.

3. What are anticipated construction impacts to near neighbors? What are Neighbors and businesses will experience limited impacts from Construction will be located near residences and businesses, but impacts Construction will be located adjacent to residences and businesses, and 
4.  How will truck traffic affect area? Limited amount of hauling required for materials/equipment; roadways 

sufficient to support traffic (arterials).
Project requires moderate level of hauling that may occur on residential 
streets but can be scheduled and routed to avoid conflicts with 
neighborhood traffic, transportation, and services.

Project requires high volume, long term truck traffic on constricted 
roadways that cannot be carried out on a restricted schedule or route.  

neighborhood traffic, transportation, and services.  
5.  What is construction area requirement? Construction can be carried out on facility site, with limited offsite area 

required.
Construction can be carried out on facility site, but additional offsite areas 
will be required for equipment/materials storage or other activities.  

Additional property or extensive easements must be obtained for the 
alternative to be constructed.  Multiple offsite areas will be required for 
equipment/materials storage with ongoing transport of materials to 
primary construction site.  

2. Will construction be carried out in public access areas, including parks, 
beaches and roadways?

Project located in area with no public access, few neighbors, little 
commuter traffic.

Project located in public access area; however, area is closed only during 
winter (note high flow months).

Project located in heavy use roadway, park or beach area , resulting in 
area closure or significant use impact, with duration an entire dry weather 
season or longer. 

3. What are anticipated construction impacts to near neighbors? What are 
the traffic disruptions?

Construction will be located distant to residences and businesses. Haul 
routes.

Construction will be located near residences and businesses, but impacts 
will be minimal, or can be mitigated.

Construction will be located near residences and businesses, and it will 
be difficult or impossible to mitigate impacts such as noise, after hours 
work, light, vibration, and access.
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King Street Center 

 
Summary of Discussion 

 
Attendance 
 
King County Consultant SPU 
Betsy Cooper 
Hien Dung 
Pam Erstad 
Sue Hildreth 
Ron Kohler 
Kathy Mathena 
Tiffany McClaskey 
Sue Meyer 
Shahrzad Namini  
Chris Okuda 
Ukwenga Oleru 

John Phillips  
Kevin Schock  
Linda Sullivan 
Bob Swarner 
Martha Tuttle 
Jim Weber  
Mary Wohleb  
Monica Van der 
Vieren 
Karl Zimmer 

Ellen Blair 
Jennifer Corrigan 
Kevin Dour 
Karl Hadler 
Jeff Lykken 
Brian Matson 
Allen de Steiguer 
Lloyd Skinner 
Bob Wheeler 

Sahba Mohandessi 

 
 
Purpose of this Summary: 
This document provides a summary of the workshop process and captures the discussion themes 
that supported recommendations for CSO control project alternative means to be forwarded for 
review by internal management and further development by the project team.   
 
Workshop Process   
Team members used a collaborative approach to screen alternative means for CSO control using 
a range of factors. The work was accomplished through a series of meetings on Dec. 9, 2009 and 
Dec. 10, 2009 and is part of the team evaluation process to identify three CSO control alternative 
means for further evaluation. Documenting the workshop process is a critical piece of the 
project. 
 
Workshop Goals and Objectives:  
1. Recommend three alternative means for CSO control for the Barton Basin to present to the 

public for input and to develop in more detail, with the remaining alternatives to be tabled at 
this time.  

2. Where possible, recommend a set of alternative means that represents the range of 
complexity and constraints in the basin.  

3. Discuss and document the reasons and rationale for recommendations. 
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December 9, 2009 Workshop – “Straw Poll” 
 
Materials Available for Workshop 

1. Final revised Barton Basin Alternatives summary sheets (1 for each alternative) 
2. Final revised table of selection factors ratings and descriptions of Low, Moderate, and 

High impact 
3. Final revised Alternative Rating Sheets for Barton Basin (summary & expanded to 

include description of ratings) 
4. Summary of major changes to Barton, Murray, and South Magnolia Basin Alternatives 

and overall selection factors 
5. Inventory of Available Property and Property Profiles 

 
Workshop Approach/Agenda 
A “Straw Poll” was conducted to generate discussion and help inform the team’s 
recommendations.  
 
An enlarged wall chart of the screening factors and draft ratings for all alternatives for the Barton 
basin was posted on the wall.  King County staff used dot stickers to indicate the alternatives 
they thought should be recommended for further evaluation and those they thought should not be 
recommended.  Most importantly, staff also wrote their thoughts on the wall charts as to why 
certain alternatives should or should not be recommended as well as any questions they might 
have.  
 
Workshop Outcome 
The straw poll provided staff with an initial, visual survey of how their colleagues viewed the 
alternatives, and provided valuable insight into the reasons for their views.  This initial survey 
and the written thoughts were used to start an in-depth discussion of the alternatives at the Dec. 
10, 2009 workshop. 
 
December 10, 2010 –   Initial Barton Alternatives Narrowing 
 
Materials Available for Workshop 
1. Preliminary planning level cost information for comparison purposes for Barton Basin 
2. Initial Straw Poll Results 
 
Workshop Approach/Agenda 
1. Review of Initial Straw Poll Results for Barton (Jeff Lykken, Tetra Tech) 
 
2. Initial Barton Alternatives Narrowing - Discussion (facilitated by Bob Wheeler, Triangle 
Associates) 

• Identify alternatives that clearly do not merit further consideration at this time 
• Identify alternatives that clearly merit further consideration at this time 
• Discussion of remaining alternatives to reduce the recommended number to three 
• Discussion of basis for recommendations on all alternatives 
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3. Presentation of Preliminary Planning Level Cost Information for Comparison Purposes 
(Kevin Dour, Tetra Tech) 

• Methodology for determining costs 
• Review of methodology for creating comparative cost ratings 
• Discussion of whether cost information changes any of the three alternatives currently 

identified for further evaluation 
 
4. Team Agreement on 3 Alternative Means for CSO control for Further Development 
(facilitated by Bob Wheeler, Triangle Associates) 

• Survey of team for confidence in recommended alternatives 
• Final thoughts on recommendations 

 
Workshop Outcome 
King County staff recommended the following alternative means for CSO control to be 
considered for further development:    

• Rectangular or Pipe Storage in Bottom of Basin.  The Basin Lead will evaluate whether a 
rectangular storage tank or a storage pipe is the best configuration for this alternative 
(elements of Alternatives 1A and 1C). The project team decided to combine elements of 
these two alternatives going forward because they are very similar, and the team wished 
to maintain the flexibility to optimize the storage facility configuration during more 
detailed evaluation. 

• Pipe Storage in Upper Fauntleroy Way (Alternative 1E) 
• Rectangular Storage in Vicinity of Fauntleroy School (Alternative 1F) 

 
The engineering basin leads, Jeff Lykken and Kevin Dour, for the Barton Basin supported these 
choices. 
 
Follow-up with WTD Management and January 19, 2010 Briefing with WTD Director 
King County staff recommended Rectangular or Pipe Storage in Bottom of Basin (elements of 
Alternatives 1A and 1C) for further development largely because the facility would be located 
where most flows could be captured. King County staff subsequently presented challenges for 
this alternative related to the environmental, community, and land use and permitting selection 
factors to WTD management. Specific concerns such as disruptions to ferry traffic and/or service 
were presented to the WTD Director Christie True in a briefing on January 19, 2010.  The 
Director determined that the other two “gray” alternatives recommended for further development 
in the Barton basin did not involve the same level of challenges posed by Rectangular or Pipe 
Storage in Bottom of Basin, and directed the project team to discontinue further evaluation of 
that alternative. 
 
Summary of Workshop Process Discussion for Barton Basin 
 
Considerations for all CSO Project Basins 
 

• O&M staff objected to considering a circular storage tank. A rectangular storage tank is 
preferable from an O&M perspective.  An offline storage pipe is less desirable but 
workable from an O&M perspective. 
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• O&M staff emphasized that even as constraints to the alternatives emerge, it will be 
important to keep O&M access out of the ROW.  O&M staff explained that O&M 
activities will be restricted in certain ways in the absence of safe, protected access outside 
of the ROW. 

 
Considerations for Barton Basin 

• Alternative 1E could be difficult to implement because of identified archeological 
resources, but the engineering design must be further refined to better understand the 
potential impacts to archeological resources. 

• One way to think about the Green Stormwater Infrastructure alternative, which is 
proceeding for the Barton basin on a separate track, is as a tool for reducing the risk 
associated with meeting the CSO control requirement with a “gray” alternative. 

• Although a range of costs is shown for land acquisition and permitting costs, the 
permitting costs could very likely be at the high end.  The range shown is not meant to 
suggest that the cost might be somewhere in the middle. 

• The range of costs for land acquisition is based on a low and a high estimate of the 
number of properties needed.  Only assessed values were used for private property cost 
estimating; no additional costs for acquisition were included. 

• The cost estimate for Alternative 4A does not consider the potential cost to treat 
stormwater. 

• The cost estimates discussed were preliminary planning level cost estimates for 
comparison purposes. 

 
Considerations for Barton Basin CSO Control Alternatives 
 
Alternative 1A: Rectangular Storage, Bottom of Basin/Alternative and 1C: Pipe Storage, Bottom 
of Basin (Recommended for further development) 
 
Alternative 1A and Alternative 1C are both storage alternatives using different types of storage 
facilities and were deemed similar enough to be put forth for further evaluation as a single 
alternative.  
 
 Design Engineering 

• All of the peak flow is captured using passive technology.  This is the least technically 
complex method for CSO control.   

• Considering both rectangular and pipe storage will allow the design team more flexibility 
in optimizing the storage configuration. 

 
Cost 

• Alternative 1A is moderate cost and Alternative 1C is low cost relative to all potential 
Barton CSO control alternatives.  

• Potential for cost estimate to change based on permitting and property acquisition costs 
 

Land Use/Permitting 
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• King County owns property adjacent to the Barton Pump Station that might be useful for 
siting or constructing this alternative. 

• Shoreline use permit may be needed. 
• Property acquisition may be necessary. 
 

Environmental 
• Moderate likelihood that archaeological resources are present, which could delay the 

project schedule. 
• Permit conditions could require marine access to avoid environmental impacts, though 

there still might be permit conditions related to water access.  
 
Community Impact 

• Construction could disrupt traffic on an arterial, Fauntleroy Way SW, and Fauntleroy 
ferry traffic. This would require extensive coordination with WSDOT. 

• Some community members have indicated they do not want changes to King County’s 
property adjacent to the Barton Pump Station or disruptions to Cove Park.   

• Some community members have expressed concern about impacts to Cove Park, and 
informed the county that grant funding was invested in the park.   

• Members of the Fauntleroy community have expressed concern about facilities and land 
use that are not compatible with their vision of their neighborhood area.   

 
O&M 

• Cleaning a rectangular tank is easier, occurs less frequently and requires less staff time 
than cleaning a circular tank (Alternative 1B). 

 
 
Alternative 1B: Circular Storage, Bottom of Basin (Not recommended for further development) 
 
Additional considerations are captured in Alternative 1A and 1C. 
 
Design Engineering 

• Circular storage at the bottom of the basin may provide some construction related 
benefits but provides no additional operational benefits compared to rectangular or pipe 
storage at the bottom of the basin.  

Cost 
No discussion.  Comments related to cost were captured in the evaluation document. 

  
Land Use/Permitting 
No discussion.  Comments related to land use/permitting were captured in the evaluation 
document. 

 
Environmental 
No discussion.  Comments related to environmental issues were captured in the evaluation 
document. 
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Community Impact 
No discussion.  Comments related to community impacts were captured in the evaluation 
document. 

 
O&M 

• Circular storage requires more frequent maintenance and more staff time than rectangular 
or pipe storage.   

 
 
Alternative 1D: Right of Way Pipe Storage, Bottom of Basin (Not recommended for further 
development) 
 
Design Engineering 

• Provides no additional technical or operational benefits compared to Alternative 1C.  
 
 Cost 
No discussion.  Comments related to cost were captured in the evaluation document. 

 
Land Use/Permitting 

• No property acquisition needed. 
 
Environmental 

• Moderate likelihood that archaeological resources are present, which could delay the 
project schedule.  
 

Community Impact 
• Construction would disrupt traffic on an arterial, Fauntleroy Way SW, and Fauntleroy 

ferry traffic. This would require extensive coordination with WSDOT. 
 

O&M 
• Access for O&M staff poses traffic control and safety issues.  Fauntleroy Way SW is a 

busy arterial. Accessibility would be limited and require traffic control if entry were 
within the paved road.    

 
 
Alternative 1E: Pipe Storage, Upper Fauntleroy Way SW (Recommended for further 
development) 
 
Design Engineering 

• About half of basin peak flow is captured using passive technology.  Moderate level of 
technical complexity and operational management compared to other CSO control 
approaches. 

Cost 
• Lower cost relative to other Barton CSO control alternatives. 

Triangle Associates, Inc. / April 12, 2010 6



King County Puget Sound Beach CSO Control Projects 
Alternative Screening Workshop for Barton Basin 

• Lower potential for project costs to change relative to other Barton CSO control 
alternatives. 
  

Land Use/Permitting 
• No property acquisition needed for storage pipe installation (may need easements for 

electrical and odor control facilities). 
 

Environmental 
• Project is located in area with known archeological resources.  Further refinement of 

alternative needed to evaluate issues related to archeological resources.  Evaluation of 
archeological resources elements could result in schedule delay and/or denial of permit. 
 

Community Impact 
• Construction will disrupt traffic on a non-arterial street. 
• Access to residences will be limited during construction along approximately 200 ft of 

street Right of Way. 
 
O&M 

• Telemetry and instrumentation will be necessary to predict and capture adequate flows to 
meet the CSO control requirement.  Telemetry and flow control adds technical 
complexity to flow management.    

 
 
Alternative 1F: Rectangular Storage in the Vicinity of Fauntleroy School (Recommended for 
further development) 
 
Design Engineering 
No discussion.  Comments related to design engineering were captured in the evaluation 
document. 
 
Cost 

•  Low cost relative to other Barton CSO control alternatives. 
• Low risk of cost estimate changing dramatically. 

 
Land Use/Permitting 
No discussion.  Comments related to land use/permitting were captured in the evaluation 
document. 
 
Environmental 

• Minimal potential for environmental impacts or permitting difficulties. 
 

Community Impact 
• Avoids traffic impacts to Fauntleroy Way SW arterial and Fauntleroy ferry traffic. 
• Minimal if any disruption to street Right of Way. 
• Potential willing property seller.  Best opportunity for positive community partnership. 
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• Community members have indicated they do not want changes to King County’s property 
adjacent to the Barton Pump Station or disruptions to Cove Park.  This alternative avoids 
use of residential property or the park. 

 
O&M 

• Approximately half of basin flow can be captured at this point in the basin.  Telemetry 
and instrumentation will be necessary to predict and capture adequate flows to meet the 
CSO control requirement.  Telemetry and flow control is more difficult for meeting the 
CSO control requirement compared to passively capturing all of basin flow at the bottom 
of the basin. 

 
 
Alternative 1G: Rectangular Storage, Basin 416 (Not recommended for further development) 
 
Design Engineering 

• Since facility is located high in the basin less than half of the basin flow is captured.  It 
may be necessary to add size to storage facility to guarantee capture of adequate volumes 
to achieve control requirements.  
 

Cost 
• Moderate cost relative to other Barton CSO control alternatives. 

  
Land Use/Permitting 

• Construction might be required in Lowman Beach Park.  The Seattle Dept. of Parks and 
Recreation has a policy that opposes the use of parks for certain types of utilities.   This 
could impact the project schedule.   

 
Environmental 
No discussion.  Comments related to environmental issues were captured in the evaluation 
document. 
 
Community Impact 

• Construction and above ground facilities would be disruptive to park users. 
• Construction could impact approximately 800 ft of street Right of Way; impacted streets 

are not arterial. 
 
O&M 

• Technically complex compared to other storage alternatives.  Telemetry and 
instrumentation will be necessary to predict and capture adequate flows to meet the CSO 
control requirement.  More management of peak flows required relative to other storage 
alternatives.   

 
 
Alternative 3A: End of Pipe Treatment, Bottom of Basin (Not recommended for further 
development) 
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Design Engineering 
• All of the peak flow is captured using passive technology.  This is the least technically 

complex method for CSO control. 
 

Cost 
• High cost relative to other Barton CSO control alternatives. 

 
Land Use/Permitting 

• Treatment facility in shoreline is currently prohibited. 
• Permitting effluent discharge to Puget Sound could delay the project schedule. 

 
Environmental 
No discussion.  Comments related to environmental issues were captured in the evaluation 
document. 
 
Community Impact 

• Community members may object to treatment facility in residential neighborhood. 
 
O&M 

• O&M more complicated and time-consuming for staff than storage. 
 
 
Alternative 4A: Peak Flow Reduction, Basin 416 (Recommended for further development) 
 
Design Engineering 

• Directing additional stormwater to Municipal Separate Storm Sewer System (MS4) system 
would require adequate capacity to prevent potential flood impacts to Longfellow Creek.  

• Project schedule could be considerably delayed because of need to coordinate with City 
of Seattle and work required on hundreds of private properties. 
 

Cost 
• The project and life cycle costs could increase beyond the estimated costs if stormwater 

treatment is required.   
• High cost relative to other Barton CSO control alternatives even before considering the 

possibility that stormwater may require treatment. 
  

Land Use/Permitting 
• Project schedule could be impacted due to issues related to permitting, coordination with 

Seattle, and community opposition.   
 

Environmental 
No discussion.  Comments related to environmental issues were captured in the evaluation 
document. 
 
Community Impact 
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• More information is needed to evaluate alternative with option to disconnect roofs only 
and either add conveyance or coordinate with SPU’s RainWise program for onsite 
stormwater management.   

• In the present configuration, stormwater pipe construction would impact several blocks of 
non-arterial streets. 

 
O&M 

• Defining roles and responsibilities for stormwater management systems creates is 
necessary to clarify requirements for O/M staff.   

 
 



Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA CATEGORY / CRITERIA 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL GREEN STORMWATER INFRASTRUCTURE (GSI) ALTERNATIVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND PERMITTING LAND USE AND PERMITTING

1. City of Seattle Comprehensive Plan 1. City of Seattle Comprehensive Plan 3

Section 6.5 of the Seattle Comprehensive Plan (Utilities 
Element of the Planning Policies, U16) states that the 
City should work cooperatively with King County to 
identify and expeditiously address combined sewer 
overflows for which the County maintains responsibility. 
In addition, no residential property acquisition will be 
necessary under this alternative.  

3

Section 6.5 of the Seattle Comprehensive Plan (Utilities 
Element of the Planning Policies, U16) states that the 
City should work cooperatively with King County to 
identify and expeditiously address combined sewer 
overflows for which the County maintains responsibility. 
In addition, no residential property acquisition will be 
necessary under this alternative and it's location is 
within a former school parking lot.  

3

Section 6.5 of the Seattle Comprehensive Plan (Utilities 
Element of the Planning Policies, U16) states that the 
City should work cooperatively with King County to 
identify and expeditiously address combined sewer 
overflows for which the County maintains responsibility. 

2. Seattle Municipal Code (SMC/Zoning Code) 2. Seattle Municipal Code (SMC/Zoning Code) 3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Zoning: N/A (Located in ROW).  

2 <changed 
from 3>

 Zoning is Single Family Residential.  Existing use is 
school parking lot. <Utility service use would require a 
CCU,>

3 Consistent with SMC

3. Shoreline Master Program Compatibility 3. Shoreline Master Program Compatibility 3 N/A - Not within Shoreline District. 3 N/A - Not within Shoreline District. 3 N/A - Not within Shoreline District.

4. Permitting Complexity 4. Permitting Complexity 2

Only local permits required from SDOT (no federal or 
state permits required). Traffic impacts for local 
residents. Provisions for temporary and emergency 
access required. <Exceptional tree permit may be 
required from DPD if tree removal is necessary. Above 
grade structures will be below height limits prescribed 
in SMC. Will not require marine access.>

2

Public facilities may require City Council approval. No 
state or federal permit nexus - local permits only. 
<SDOT & DPD reviews>. Roadways not affected, or 
affected roadways are low volume and provide access 
to few residents. <Aboveground OCU and electrical will 
be below height limits prescribed in SMC, Lot coverage 
will be consistent with zoning. Will not require marine 
access.>

3 <changed 
from 2>

ROW permits required. Affected roadways have 
moderate traffic volume in residential and 
neighborhood commercial land uses. Will require 
careful traffic planning to maintain access. Work hours 
may be restricted. 

5. Property Acquisition Complexity 5. Property Acquisition Complexity 1 <changed 
from 2 to 1>

<SDOT residential street. Acquisition of easement in 
the street is possible. However, opposition of neighbors 
may affect SDOT's decision to grant a long-term permit 
to use the street. Long term permit application will 
require council review. If additional property for ancillary 
facilities becomes necessary (odor control, electrical, 
generator, etc.), it may be difficult to acquire private 
property easement.>

2 <changed 
from 3 to 2>

Fauntleroy Community Association (property owner)  
may be amenable to locating facility on property. 
<However, only informal discussions have occurred.> 
<May need temporary construction easement from 
Seattle School District (nusery area) for access during 
construction.  May need to build an access for the 
nursery.>

2

<No property acquistion required SDOT will consider 
the project street beautification. Will need to go through 
the street improvement process.  Since no pipes or 
structures are within right-of-way street use fees are 
minimal.> <Moderate use of SDOT right-of-way may 
have moderate impacts to property acquisition>
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA CATEGORY / CRITERIA 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL GREEN STORMWATER INFRASTRUCTURE (GSI) ALTERNATIVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT ENVIRONMENT

1. Cultural Resources 1. Cultural Resources 1

Based on site characteristics, project area has high 
probability of containing archaeological resources.  
Significant archaeological resources found adjacent to 
project area. Executive Order 0505 process would 
cause delay of up to a year or more and could result in 
denial of project. No historic resources in project area. 
<Excavation likely to extend into native soils.>

2

No known archaeological sites. Based on site 
characteristics, project area has medium probability of 
containing archaeological resources. Fauntleroy 
School has been nominated as a Seattle Landmark. 
<Note: projectile found on site.  Fauntleroy Community 
prepared application but have not submitted it yet for 
historical landmark. Excavation likely to extend into 
native soils.>

3

No known archaeological sites. No known cultural 
resources in project area. Based on site 
characteristics, project area has low probability of 
containing archaeological resources. Disconnections in 
upper basin not expected to impact archaeological or 
historic resources. <Limited excavation, minimal or no 
disturbance of native soils>

2. Fish and Wildlife 2. Fish and Wildlife 2 <changed 
from 3>

No impacts anticipated. <Fauntleroy Creek is located to 
the south of the project. It is approximately 100 feet 
south of the intersection of Director and Upper 
Fauntleroy Way which will have construction activity. 
Fauntleroy Creek is used by Coho and Cutthroat for 
spawning and rearing. Construction most likely would 
require removal of Douglas Fir and Pacific Madrone 
along west edge of Upper Fauntleroy Way which may 
meet the definition of exceptional tree according to 
SMC.>

3

No impacts anticipated. <Fauntleroy Creek is 
approximately 100 feet south of the south edge of the 
school parking lot which may have construction activity. 
Fauntleroy Creek is used by Coho and Cutthroat for 
juvenile rearing. >

3 <changed 
from 2>

Construction of this alternative would not affect fish and 
wildlife, or their habitat. <This alternative would create 
new habitat.>

3. Wetlands, Streams, and Shoreline 3. Wetlands, Streams, and Shoreline 3

No wetlands, streams, or shoreline within project area. 
<Fauntleroy Creek is approximately 100 feet to the 
south of Director Street and Upper Fauntleroy Way. No 
impacts anticipated>.

3
No wetlands or shoreline within project area. 
Fauntleroy Creek located south of project area. No 
impacts to creek or creek buffer anticipated.

3 No wetlands, streams or shoreline in project area. 
<Check on potential for groundwater daylighting.>

4. Soils and Sediments 4. Soils and Sediments 3
No known contaminated sites.  Project area is not 
within liquifaction zone. No steep slopes and/or 
potential or known landslide areas.

3
No known contaminated sites in project area.  Project 
area is not within liquifaction zone. No steep slopes 
and/or potential or known landslide areas.

3 <changed 
from 2>

No known contaminated sites in project area. Project 
area is not within liquifaction zone. No steep slopes 
and/or potential or known landslide areas.

5. Water Quality 5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 3 <changed 
from 1> No new untreated discharges to surface waters.

TECHNICAL TECHNICAL

1. Technical Complexity 1. Technical Complexity 2

Mid-Basin alternative requires careful management of 
flows to ensure bottom of basin flow quantities do not 
exceed Barton PS capacity. Alternative requires 
complex diversion structure to divert flows to storage.

2

Mid-Basin alternative requires careful management of 
flows to ensure bottom of basin flow quantities do not 
exceed Barton PS capacity. Alternative requires 
complex diversion structure to divert flows to storage. 

3 No wastewater equipment or telemetry.

2. Compatibility with Existing WW system 2. Compatibility with Existing WW system 2

May prolong peak event to existing system because 
stored flows will be fed back into the system after peak 
event passes.  More pounds of BOD, TSS will be 
routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after peak 
event passes.  More pounds of BOD, TSS will be 
routed through treatment facilities.

3 Will not affect the operation of the existing treatment 
system.

3. Flexibility/Adaptive Management 3. Flexibility/Adaptive Management 2 <changed 
from 3>

May be able to lengthen pipe <to the north> and 
expand capacity northward past Henderson Street.  <It 
would be difficult to reconfigure drain chamber and 
expand facility within tight right-of-way.>

3 Area available within parking lot of Fauntleroy School to 
expand tank or construct auxillary tank.

3 <changed 
from 2 to 3>

Additional separation could be undertaken if initial 
efforts do not provide control.

4. Constructability/Implementation Schedule 4. Constructability/Implementation Schedule 1 <changed 
from 2>

There may be construction difficulties with 
groundwater, archaeological conditions, and 
excavation.  Difficult construction conditions within 
street R/W; issues associated with residential access 
during contruction. <Limited area available for staging 
and material laydown.>

3

No significant construction issues or risks beyond 
typical structure excavation and construction.  <Access 
for nursery needs to be maintained.> <Temporary 
offsite parking for Community Center may need to be 
provided.>

3 <changed 
from 2>

<No significant construction issues or risks beyond 
typical landscape construction in right-of-way. 
Temporary traffic or access issues.>
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA CATEGORY / CRITERIA 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL GREEN STORMWATER INFRASTRUCTURE (GSI) ALTERNATIVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

O&M O&M S 

1. Staffing 1. Staffing 2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility could require future monitoring and telemetry if 
undiverted flows exceed Barton PS capacity. This may 
require operator response to ensure proper startup and 
operation of the facility. Some staffing/supervision may 
needed for cleaning. Facility should not impact staffing 
requirements for downstream facilities.

2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility could require future monitoring and telemetry if 
undiverted flows exceed Barton PS capacity. This may 
require operator response to ensure proper startup and 
operation of the facility. Some staffing/supervision may 
needed for cleaning. Facility should not impact staffing 
requirements for downstream facilities.

3
Facility is passive and does not require staff for startup. 
Periodic maintenance of possible stormwater treatment 
facility.

2. Training 2. Training 3

Staff familiary with storage facilities and technology - 
Henderson & Mercer Street Tunnel. Similar control 
approaches to other facilities within the system can be 
specified for consistency.

3

Staff familiary with storage facilities and technology - 
North Creek. Similar control approaches to other 
facilities within the system can be specified for 
consistency.

3

<Low-tech routine maintenance.  Relatively straight 
forward training on maintaining landscaped facilities 
and assessing performance or required additional 
maintnenace,>

3. Reliability 3. Reliability 2

System <may require> telemetry/controls to effectively 
store peak flows.  System <may> need a motorized 
gate or other mechanism to actively divert flows when 
a peak event is imminent.  Power is critical for 
operation of telemetry & monitoring equipment and 
ability to store peak flows. Storage is a proven 
technology for controlling peak flow events.

2

System requires telemetry/controls to effectively store 
peak flows.  System will need a motorized gate or other 
mechanism to actively divert flows when a peak event 
is imminent.  Power is critical for operation of telemetry 
& monitoring equipment and ability to store peak flows. 
Storage is a proven technology for controlling peak flow 
events.

3

System is not complex.  Gravity stormwater and 
treatment system. Peak flow reduction, when 
effectively implemented, is a proven technology for 
controlling peak flow events.

4. Maintenance 4. Maintenance 2

Automatic flushing gates should provide most, if not all, 
the cleaning needed.  More complex 
diversion/telemetry/controls than bottom of the basin 
alternatives. Assumes no entry.

2

Automatic flushing gates should provide most, if not all, 
the cleaning needed.  More complex 
diversion/telemetry/controls than bottom of the basin 
alternatives. Assumes no entry.

3

<Maintenance complexity is less than for wastewater 
facilities.  However, may require more frequent visits 
for maintenance of landscaping material during 
establishment, etc.>

5. Safety 5. Safety 2

Street access required. Traffic control procedures 
required. Street use/closure permit required <for major 
maintenance activities>. <Rountine access of electrical 
and OCU may be within right-of-way but not within 
travelled roadway>

3 No street access required. No traffic control procedures 
required. No street use/closure permit required. 2 <Maintenance of rain gardens will require working 

alongside travelled roadway.>

COST EFFECTIVENESS COST EFFECTIVENESS

1. Project Capital Costs 1. Project Capital Costs 3 Project Capital Cost = $6.4 Million 
Relative cost = 1.0 3 Project Capital Cost = $6.9 Million

Relative cost = 1.1 2 Project Capital Cost = $11.2 Million
Relative cost = 1.8

2. Life Cycle Costs 2. Life Cycle Costs

3. Cost Variability/Risk 3. Cost Variability/Risk
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA CATEGORY / CRITERIA 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL GREEN STORMWATER INFRASTRUCTURE (GSI) ALTERNATIVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

COMMUNITY IMPACT COMMUNITY IMPACT

1. Location 1. Location 2 <changed 
from 3>

<Above ground facilities must be located and designed 
to limit effects on use and character. > 2

Small, above ground facilities and vents may cause 
limited reduction in land use. Design <must consider 
access for existing uses by catering business, day 
care, and nursery>. 

3 No above grade facilities anticipated.

2. Potential Community Impacts 2. Potential Community Impacts 1 <changed 
from 3 to 1>

<Changes> community vision of itself <by permanent 
loss of mature trees, additional above ground 
structures in green space.>  <Community is well aware 
and values cultural resources and history of the 
neighborhood.>

2
Design can help small aboveground facilities fit into 
community vision that is consistent with current 
surrounding uses.

2

<Rain gardens will no be located in areas which may 
increase potential for flooding or slope instability. 
Project design will limit affects on parking. Ongoing 
maintenance may affect property owners, (e.g.) 
periodic visits from maintenance workers. Access 
between curb and sidewalk will be limited.> 

3. Construction Impacts 3. Construction Impacts 1

<Construction estimated at 14-16 months.> Access 
limitations to private properties. Traffic disruption as 
well as utilities relocations will adversely impact up to 7 
residences. <Extensive truck hauling for excavation 
and materials within residential streets to Fauntleroy 
Way.> Emergency vehicle access will have to be 
maintained during construction. Construction controls 
used to reduce impacts will be difficult to implement. 
<Construction will require removal of mature trees and 
relocation of historic rose bushes.>

2

<Construction estimated at 18-20 months.> 
Construction traffic and hauling will use residential 
arterials. Wooded area provides visual buffer from 
nearby residences. Some aspects of construction can 
be reduced through design and construction controls. 
<No parking lot access will be available for existing 
business during construction. There may be 
opportunities to temporarily replace lost parking during 
construction.>

2

<There will be  traffic and access impacts during 
construction of rain gardens.  Neighbors will be 
affected by construction noise. However, impacts to 
individual properties is limited.>
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Alternative Screening Workshop for Murray Basin 

Dec. 9, 2009; Dec. 16, 2009; and Jan. 27, 2010 
King Street Center 

 
Summary of Discussion 

 
 
Attendance 
 
King County Consultant SPU 
Betsy Cooper 
Hien Dung 
Pam Erstad 
Ron Kohler 
Tiffany McClaskey  
Sue Meyer 
Shahrzad Namini  
Chris Okuda 

John Phillips  
Kevin Schock  
Linda Sullivan 
Bob Swarner 
Martha Tuttle 
Jim Weber  
Mary Wohleb  
Monica Van der 
Vieren 

Ellen Blair 
Jennifer Corrigan 
Kevin Dour 
Jeff Lykken 
Brian Matson 
Allen de Steiguer 
Lloyd Skinner 
Bob Wheeler 

Sahba Mohandessi 

 
Purpose of this Summary: 
This document provides a summary of the workshop process and captures the discussion themes 
that supported recommendations for CSO control project alternatives to be forwarded for review 
by internal management and further development by the project team.   
 
Workshop Process   
Team members used a collaborative approach to screen alternative means for CSO control using 
a range of factors. The work was accomplished through a series of meetings on Dec. 9, 2009; 
Dec. 16, 2009 and Jan. 27, 2010 and is part of the team evaluation process to identify three CSO 
control alternatives for further evaluation. Documenting the workshop process is a critical piece 
of the project. 
 
Workshop Goals and Objectives:  
1. Recommend three alternative means for CSO control for the Murray Basin to present the 

public for input and to develop in more detail, with the remaining alternatives to be tabled at 
this time.  

2. Where possible, recommend a set of alternative means that represents the range of 
complexity and constraints in the basin.  

3. Discuss and document the reasons and rationale for recommendations. 
 
December 9, 2009 Workshop – “Straw Poll” 
 
Materials Available for Workshop 
1. Final revised Murray Basin Alternatives summary sheets (1 for each alternative) 
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2. Final revised table of selection factors ratings and descriptions of Low, Moderate, and High 
impact 

3. Final revised Alternative Rating Sheets for Murray Basin (summary & expanded to include 
description of ratings) 

4. Summary of major changes to Barton, Murray, and South Magnolia Basin Alternatives and 
overall selection factors 

5. Inventory of Available Property and Property Profiles 
 
Workshop Approach/Agenda 
A “Straw Poll” was conducted to generate discussion and help inform the team’s 
recommendations.  
 
An enlarged chart of the screening factors and draft ratings for all alternatives for the Murray 
basin was posted on the wall.  King County staff used dot stickers to indicate the alternatives 
they thought should be recommended for further evaluation and those they thought should not be 
recommended.  Most importantly, staff also wrote their thoughts on the wall charts as to why 
certain alternatives should or should not be recommended as well as any questions they might 
have.  
 
Workshop Outcome 
The straw poll provided staff with an initial, visual survey of how their colleagues viewed the 
alternatives, and provided valuable insight into the reasons for their views.  This initial survey 
and the written thoughts were used to start an in-depth discussion of the alternatives at the Dec. 
16, 2009 workshop. 
 
December 16, 2010 –   Initial Murray Alternatives Narrowing 
 
Materials Available for Workshop 
1. Preliminary planning level cost information for comparison purposes for Murray Basin 
2. Initial Straw Poll Results 
 
Workshop Approach/Agenda 
1. Review of Initial Straw Poll Results for Murray (Jeff Lykken, Tetra Tech) 
 
2. Initial Murray Alternatives Narrowing - Discussion (facilitated by Bob Wheeler, Triangle 
Associates) 

• Identify alternatives that clearly do not merit further consideration at this time 
• Identify alternatives that clearly merit further consideration at this time 
• Discussion of remaining alternatives to reduce the recommended number to three 
• Discussion of basis for recommendations on all alternatives 

 
3. Presentation of Preliminary Planning Level Cost Information for Comparison Purposes 
(Kevin Dour, Tetra Tech) 

• Methodology for determining costs 
• Review of methodology for creating comparative cost ratings 
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• Discussion of whether cost information changes any of the three alternatives currently 
identified for further evaluation 

 
4. Team Agreement on 3 Alternative means for CSO control for Further Development 
(facilitated by Bob Wheeler, Triangle Associates) 

• Survey of team for confidence in recommended alternatives 
• Final thoughts on recommendations 

 
Workshop Outcome 
King County staff recommended the following alternative means for CSO control to be 
considered for further development: 

• Rectangular Storage, Bottom of Basin (Alternative 1A) 
• Distributed Storage Beach Drive & Murray Ave (Alternative 1C) 
• Bottom of Basin - Combined Pipe/Rectangular Storage (Alternative 1F)  
• Peak Flow Reduction Combined w/Storage (Alternative 5A).   

 
Staff requested additional evaluation of Alternative 5A to determine whether peak flow reduction 
could be accomplished by roof drain disconnection from the sewer system rather than a 
combination of residential disconnection and redirection of street flows.  Eliminating street flows 
avoids the potential need for stormwater treatment infrastructure to address water quality 
requirements. Staff proposed that Alternative 5A be evaluated in parallel if peak flow reduction 
from rooftops could be used to eliminate the pipe storage in Murray Ave that is part of 
Alternative 1C. 
 
The engineering basin leads, Jeff Lykken and Kevin Dour, for the Murray Basin supported these 
choices. 
 
January 27, 2010 - Follow up Meeting 
 
Meeting Approach/Agenda 
Alternative 5A was subjected to additional investigation and the results were presented at the 
January 27, 2010 project team meeting. The project team had considered impervious area 
disconnection (installation of storm sewers) and green stormwater infrastructure (rain gardens; 
bioswales) in the Murray basin.  Hydraulic modeling indicated that there is not enough 
connected impervious area available throughout the entire basin to eliminate the need for “gray” 
infrastructure (storage or treatment). Analysis showed that the required storage volume could be 
reduced by 15-20% if large areas of connected street runoff and roof runoff were disconnected 
from the CSO system. 
  
Meeting Outcome  
King County staff recommended that Alternative 5A not be further developed at this time since it 
involves considerably higher costs and does not substantially reduce the challenges of 
constructing the remaining necessary storage at the bottom of the basin. 
 
Staff recommended that the following alternative means for CSO control be considered for 
further development: 
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• Rectangular Storage, Bottom of Basin (Alternative 1A) 
• Distributed Storage Beach Drive & Murray Ave (Alternative 1C) 
• Bottom of Basin - Combined Pipe/Rectangular Storage (Alternative 1F)  

 
Summary of Workshop Process Discussion for Murray Basin 
 
Considerations for all CSO Project Basins 

• Several issues related to Operations/Maintenance activities  were raised: 
o The costs and availability of water to flush storage facilities should be considered 

during the next phase as alternatives are refined. 
o Using a weir to passively capture flow is simpler than using telemetry and other 

controls to capture flows, but weirs still require careful design to insure that 
height is correct for projected flows.  Also, Operations staff has to monitor for 
sedimentation and may need to manage issues.  

o A CSO treatment facility is much more complex operationally than storage. 
o Life cycle costs have not been calculated yet, but O&M costs will be small 

compared to capital costs for the alternatives. 
 
Considerations for Murray Basin 

• An emergency generator and odor control upgrade project is planned for the Murray 
Pump Station.  Further work on this project was deferred until the CSO alternatives in the 
Murray basin were narrowed to see if there would be opportunities to combine the 
projects; thereby reducing neighborhood impacts. Combining the upgrade and CSO 
control projects may reduce community impacts, permitting requirements, and costs. As 
the CSO control alternatives are narrowed and refined, WTD management will determine 
if the emergency generator and odor control upgrade project can be combined with the 
CSO control project. 

• The King County Puget Sound Beach CSO Control Projects project manager will review 
past discussions with Seattle City Light regarding power line extension to provide 
electricity to facilities.   

 
Considerations for Murray Basin CSO Control Alternatives  
 
Alternative 1A: Rectangular Storage, Bottom of Basin (Recommended for further development) 
 
 
Design Engineering 

• All of the peak flow is captured using passive technology.  This is the least technically 
complex method for CSO control. 

• This alternative can be combined with the required emergency generator and odor control 
project at Murray pump station.  

• Some amount of storage or pumping capacity will need to be added at the Murray pump 
station because of increased flows from the upgraded Barton pump station.  This 
alternative features a single facility that can control CSOs and manage the additional 
flows from Barton without adding additional pumping capacity at Murray. 
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Cost 
• Low planning level cost relative to other Murray CSO control alternatives. 
• Off-street construction limits avoids permitting costs associated with street right-of-way 

construction. 
 
Land Use/Permitting 

• Sufficient space to accommodate staging and construction. 
• May require property acquisition. 
• Construction might be required in Lowman Beach Park.  The Seattle Dept. of Parks and 

Recreation has a policy that opposes the use of parks for certain types of utilities.   This 
could impact the project schedule. 

• Work is located within shoreline zone. A Plan Shoreline Permit from the City of Seattle 
may be needed, in which case a formal alternatives analysis would be required.  This 
could extend the project schedule. 

 
Environmental 
No discussion. Environmental comments were captured in the evaluation document for the 
Murray basin CSO control alternatives. 
 
Community Impact 

• Off-street construction limits traffic impacts in residential area with limited access. 
• Construction would cause temporary reduction in recreational use of Lowman Beach 

Park. 
• Small above-ground facilities may cause limited but permanent reduction in accessible 

park area. 
• Some community members have expressed strong opposition to additional utility work in 

Lowman Beach Park. 
• May require property acquisition. 

 
O&M 

• O&M access already exists in the park. 
 
 
Alternative 1B: Circular Storage, Murray Ave & Lincoln Park Way (Not recommended for 
further development) 
 
Design Engineering 

• About half of basin peak flow is captured using passive technology (with peak flow pump 
station, 100% of peak would be captured and directed to circular storage tank).  Moderate 
level of technical complexity and operational management compared to other CSO 
control approaches. 

• Soft ground associated with stream flows may be difficult to construct on. 
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Cost 
• Off-street construction avoids permitting costs associated with street right-of-way 

construction. 
 
Land Use/Permitting 

• Could potentially use City of Seattle-owned property. 
• If greenbelt is not used, requires purchase of residential properties. 

 
Environmental 

• Potential facility location is designated a critical area (environmental) and permitting 
could extend the project schedule or make the project infeasible. 

• The site has steep slopes which might make it difficult to permit the project. 
 
Community Impact 

• Requires peak flow pump station at bottom of basin in addition to the storage facility to 
pump additional flows from Barton. 

• Potential facility location is identified as a greenbelt in a neighborhood plan.  Community 
members may oppose any construction there. 

• Off-street construction limits traffic impacts in residential area with limited access. 
 
O&M 

• Circular storage requires more frequent maintenance and more staff time than rectangular 
or pipe storage.   

 
 
Alternative 1C: Distributed Storage Beach Drive & Murray Ave (Recommended for further 
development) 
 
Design Engineering 

• All of the peak flow is captured using passive technology.   
• Two storage facilities are considered technically more complex than a single, bottom of 

the basin storage facility. 
• This alternative can be combined with the planned emergency generator and odor control 

project at Murray pump station.  
• Some amount of storage or pumping capacity will be required at the Murray pump station 

to accommodate increased flows from the upgraded Barton pump station.  This 
alternative can control peak flows within the Murray basin while accommodating 
increased flows from Barton without adding additional pumping capacity at Murray. 

 
Cost 

• Potential for relocation of utilities in ROW could result in additional construction costs. 
 
Land Use/Permitting 

• Project is mostly located within right-of-way. Would not require use of Lowman Beach 
Park or purchase of residential properties. 
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Environmental 

• Minimal environmental impacts. 
 
Community Impact 

• Project is mostly located within right-of-way. Would not require use of Lowman Beach 
Park or purchase of residential properties. 

• Relocation of sanitary sewer, water and other underground utilities will be required along 
Beach Drive and Murray Ave SW. This may result in utility disruptions during 
construction. 

• Construction would be very disruptive to street right-of-way for Beach Drive and Murray 
Ave.  However, construction impacts are not static in a single area because of open cut & 
cover construction. 

 
O&M 

• Telemetry and instrumentation will be necessary to predict and capture projected flows.  
Flow management by telemetry for multiple facilities is more complex compared to 
passively capturing all of basin flow at one location at the bottom of the basin. 

• Access for O&M staff poses traffic control and safety issues.  Accessibility would be 
limited and require traffic control if entry were within the paved road.  Site access 
structures off the roadway could increase project complexity. 

 
 
Alternative 1D: Bottom of Basin – Tunneling (Not recommended for further development) 
 
 
Design Engineering 

• All of the peak flow is captured using passive technology.  This is the least technically 
complex means to meet the CSO control requirement. 

• No on-the-ground geotechnical investigations have been done to confirm that the material 
is suitable for tunneling.  Investigation may show that tunneling is not feasible in this 
location. 

• Tunneling is a more complex construction method than cut-and-cover. 
• This alternative can be combined with the planned emergency generator and odor control 

project at Murray pump station. 
 
Cost 
No discussion.  Comments related to cost were captured in evaluation document. 
 
Land Use/Permitting 

• Any easement requirements for boring under private property were not considered in the 
selection factors. 

 
Environmental 
No discussion.  Environmental comments were captured in evaluation document. 
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Community Impact 
• Tunneling portals would require large areas in a compact, residential neighborhood. 
• Construction would completely block Beach Drive near Lowman Beach Park, which is 

the only access route to residences south of the park. 
• Avoids construction in most of Lowman Beach Park. Construction would likely occur in 

a portion of the park, in the vicinity of the existing Murray pump station. 
• Relocation of sanitary sewer, water and other underground utilities would be required 

along Beach Drive. This may result in utility disruptions. 
 
O&M 
No discussion.  Comments related to O&M were captured in the evaluation document. 
 
 
Alternative 1E: Upper Basin Storage (Not recommended for further development) 
 
 
Design Engineering 

• This alternative can be combined with the planned emergency generator and odor control 
project at Murray pump station. 

 
Cost 

• High cost compared to other Murray CSO control alternatives. 
 
Land Use/Permitting 

• Construction might be required in Lowman Beach Park.  The Seattle Dept. of Parks and 
Recreation has a policy that opposes the use of parks for certain types of utilities.   This 
could impact the project schedule. 

• Work is located within shoreline zone. A Plan Shoreline Permit from the City of Seattle 
may be needed, in which case a formal alternatives analysis would be required.  This 
could extend the project schedule. 

 
Environmental 
No discussion.  Environmental comments were captured in evaluation document. 
 
Community Impact 

• 32 mgd pump station would be needed at the bottom of basin.   
• Temporary and permanent impacts to multiple areas in the Murray basin.  Construction 

impacts and a permanent facility at the bottom of the basin, construction impacts and a 
permanent facility in the upper basin, and construction impacts to 2550 lineal feet of 
street right-of-way. 

• Community has historically opposed additional utility location in Lowman Beach Park. 
• Relocation of sanitary sewer, water and other underground utilities may be required along 

Beach Drive. This may result in utility disruptions. 
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O&M 
• Telemetry and instrumentation will be necessary to monitor and control storage volume 

in upper basin. Flows would be diverted passively by gravity to peak flow pump station 
at bottom of basin.    

 
 
Alternative 1F: Bottom of Basin - Combined Pipe/Rectangular Storage (Recommended for 
further development) 
 
Design Engineering 

• All of the peak flow is captured using passive technology.   
• Although this alternative involves multiple facilities, they are located proximal to each 

other and management is less complicated than distributed storage. 
• This alternative can be combined with the planned emergency generator and odor control 

project at Murray pump station. 
 
Cost 

• Low cost relative to other Murray CSO control alternatives. 
 
Land Use/Permitting 

• Avoids construction in Lowman Beach Park and in the shoreline zone. 
• Requires purchase of residential properties. 

 
Environmental 
No discussion.  Comments related to environmental issues were captured in the evaluation 
document. 
 
Community Impact 

• Construction would be located in Beach Drive right-of-way resulting in traffic 
disruptions over a long period of time. 

• Relocation of sanitary sewer, water and other underground utilities may be required along 
Beach Drive. This may result in utility disruptions. 

• Requires purchase of residential properties. 
 
O&M 

• Multiple facilities will require more maintenance and are not as easy to manage as a 
single facility. 

 
 
Alternative 2A: Convey & Treat at Alki (Not recommended for further development) 
 
 
Design Engineering 

• The capacity of the Alki CSO treatment facility and outfall would need to be evaluated 
and likely upgraded for discharging additional flows to Puget Sound.  
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• Would require upgrades to the existing 63rd Street pump station and the Alki treatment 
facility to handle the additional flows. 

• This alternative can be combined with the planned emergency generator and odor control 
project at Murray pump station. 

 
Cost 

• High cost compared to other Murray CSO control alternatives. 
 
Land Use/Permitting 

• Work is located within shoreline zone. A Plan Shoreline Permit from the City of Seattle 
may be needed, in which case a formal alternatives analysis would be required.  This 
could extend the project schedule. 

• Construction might be required in Lowman Beach Park.  The Seattle Dept. of Parks and 
Recreation has a policy that opposes the use of parks for certain types of utilities.   This 
could impact the project schedule. 

 
Environmental 

• The capacity of the Alki CSO treatment facility and outfall would need to be evaluated 
and likely upgraded for discharging additional flows to Puget Sound.  

• Permitting effluent discharge to Puget Sound could delay the project schedule. 
 
Community Impact 

• Construction would be disruptive for residents, park users, and commuters: 
o Construction of 13,500 lineal feet of force main in Beach Drive. 
o Would require upgrades to the existing 63rd Street pump station and the Alki 

treatment facility to handle the additional flows.  
o Would require construction of a 28.5 mgd peak flow pump station at the bottom 

of the basin, possibly in Lowman Beach Park.  
• If Lowman Beach Park is not used, it would be necessary to purchase residential 

properties to site the peak flow pump station. 
• Community has historically opposed additional utility location in Lowman Beach Park 
  

O&M 
No discussion.  Comments related to O&M were captured in the evaluation document. 
 
 
Alternative 3A - End of Pipe Treatment, Bottom of Basin (Not recommended for further 
development) 
 
Design Engineering 

• Technically complex.   
• This alternative can be combined with the planned emergency generator and odor control 

project at Murray pump station. 
• This alternative can control CSOs and manage the additional flows from Barton Pump 

Station without adding additional pumping capacity at Murray. 
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Cost 

• High cost relative to all other Murray CSO control alternatives. 
 
Land Use/Permitting 

• Treatment facility in shoreline is currently prohibited by code. 
• Construction might be required in Lowman Beach Park.  The Seattle Dept. of Parks and 

Recreation has a policy that opposes the use of parks for certain types of utilities.   This 
could impact the project schedule. 

• If Lowman Beach Park is not used, it would be necessary to purchase residential 
properties to site the storage facility. 

 
Environmental 

• Permitting effluent discharge to Puget Sound could delay the project schedule. 
 
Community Impact 

• Community members may object to treatment facility in residential neighborhood. 
• Community has historically opposed additional utility location in Lowman Beach Park  
• If Lowman Beach Park is not used, it would be necessary to purchase residential 

properties to site the storage facility. 
 
O&M 

• O&M more complicated and time-consuming for staff than storage. 
 
 
Alternative 5A: Peak Flow Reduction Combined w/Storage (Not recommended for further 
development) 
 
Design Engineering 

• Storage volume required for CSO control will be reduced with effective rooftop 
disconnection. Flows to West Point Treatment Plant will also be reduced. 

• Although more stormwater flows to the Combined Sewer System from streets than from 
roof drains, there may be enough acreage of connected roof drains to considerably reduce 
the amount of storage required in the basin.  

• While it may take some time to achieve enough roof drain disconnects, the disconnect 
efforts can begin as soon as the Facility Plan is complete. 

• May be challenging to identify sufficient stormwater sources that can be disconnected 
from the system to reliably reduce the storage volume to meet CSO control requirements. 

• Some amount of storage or pumping capacity will need to be added at the Murray pump 
station because of increased flows from the upgraded Barton pump station.  The Beach 
Drive storage facility can control CSOs and manage the additional flows from Barton 
Pump Station without adding additional pumping capacity at Murray. 

• The Beach Drive storage facility can be combined with the planned emergency generator 
and odor control project at Murray pump station.  
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Cost 
• If only areas with existing stormwater systems are targeted to meet the project goal, 

permitting and construction costs might be lower than initially anticipated because no 
new stormwater pipes will be needed.  

 
Land Use/Permitting 

• The King County CSO Program is interested in roof drain disconnects as a way to control 
CSOs. Other agencies have had success with roof drain disconnects.  The City of Seattle 
has an operational roof drain disconnect program and they have offered to partner and 
cost-share with King County to encourage people to redirect their roof drains to the 
stormwater system in partially separated basins.  

• Department of Ecology and EPA have indicated interest in “source control” as a way to 
control CSOs. 

• The storage facility would not require use of Lowman Beach Park or acquisition of 
residential properties. 

 
Environmental 

• If only roof drain disconnection is needed to meet the project goal, and not street 
disconnection, Department of Ecology does not require additional treatment of 
stormwater. 

 
Community Impact 

• Many community members have expressed interest in an option other than a traditional 
“gray” facility. 

• Project schedule could be considerably delayed because of need to coordinate with City 
of Seattle and work required on hundreds of private properties. 

• Construction of storage facility would be very disruptive to street right-of-way for Beach 
Drive.  

• Relocation of sanitary sewer, water and other underground utilities would be required 
along Beach Drive. This may result in utility disruptions. 

 
O&M 

• Access for O&M staff poses traffic control and safety issues.  Accessibility would be 
limited and require traffic control if entry were within the paved road.  Site access 
structures off the roadway could increase project complexity. 

 



Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN 1F: BOTTOM OF BASIN - BEACH DRIVE RECTANGULAR STORAGE CAG 2A: STORAGE IN LINCOLN PARK LOWER PARKING LOT

IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND PERMITTING

1 Cit f S ttl C h i Pl 1

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 

bi d fl <Will i t 1

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows.  <Location of utilities 1. City of Seattle Comprehensive Plan 1 states that the City should work cooperatively with 

King County to identify and expeditiously address 
combined sewer overflows.  <Location of utilities 
within Seattle Parks are strongly discouraged>.

2 combined sewer overflows. <Will require property 
acquisition and demolition of approximately 5 
residential structures.><Will require approvals from 
Seattle Parks and DPD for construction of diversion 
structure.>

1 combined sewer overflows.  Location of utilities 
within Seattle Parks are strongly 
discouraged>.<Although potentially inconsistent with 
City policies, this alternative includes a permitted 
utility line (special use) within the shoreline district 
and does not locate a tank in the shoreline zone.>

2. Seattle Municipal Code (SMC/Zoning Code) 2

Zoning is Single Family Residential. Lowman Beach 
Park in potential placement area will require review 
for consistency with Parks policies. <May require 
condition use permit for utility service use>.

2

<Storage tank will be located in Multi-Family Low-
Rise 1 zone.> <Diversion structure will be located in 
SF 5000 in Lowman Beach Park.> <Diversion pipe 
between diversion structure and tank will cross 
Beach Drive R/W.>

2

Zoning is Single Family Residential. Lincoln Park in 
potential placement area will require review for 
consistency with Parks policies. <May require 
condition use permit for utility service use>.

3. Shoreline Master Program Compatibility 1

<Shoreline designation is Conservancy Recreation. 
Allowed uses within CR designations are limited to utility 
lines only.>Storage is most likely considered a "Utility 
Service Use" which is prohibited. City Council and DOE 
approval of a code change would be required. 

2

<Diversion structure will be located within Shoreline 
District and may be considered an expansion of the 
existing facility. The storage would be located 
outside the shoreline zone.>   

2

<Shoreline designation is Conservancy Preservation 
Utility lines are allowed as a special use within CP 
designations.>Large storage (1.25 MG) would be 
located outside the shoreline zone. 0.1 MG tank in 
Murray Basin will be located within R/W. 

This alternative will require a Shoreline Permit. <An 
HPA may be required if the piped portion of Pelly 
C k d t b l t d > <A i Hi hl lik l thi lt ti ill i HPA

4. Permitting Complexity 1 <changed 
from 2>

Creek needs to be relocated.> <Assume no marine 
access will be required>. Affected roadways have low 
traffic volume in residential neighborhood with 
restricted access to residences south of Lowman 
Beach Park. Will require careful traffic planning to 
maintain access. Work hours likely to be restricted. 
Permit review likely to be more complex. <May need 
multiple reviews from City of Seattle: DPD, Parks, 
and SPU.> <Below-ground OCU and electrical would 
not affect height and view requirements.> <Rating 
changed from 2 to 1 because of park location and 
understanding of size and location within the site.>

2

<Anticipate one discretionary permit (Shoreline), 
height and lot coverage and view corridors will be 
consistent with SMC.                                                     
Local permits required from SDOT <and DPD and 
Parks review > (no federal or state permits required). 
Traffic impacts for local residents. Provisions for 
temporary and emergency access required. No 
marine access assumed.>

2

Highly unlikely this alternative will require HPA or 
Corp Permits. Conveyance lines for the 1.25MG tank 
and the diversion structure for the 0.1 MG tank will 
require shoreline permits. CCU's will be required for 
both the 1.25 MG and 0.10 MG tank sites because of 
SF zoning. Parking and traffic disruption will likely 
require substantial efforts in mitigation (such as 
maintaing path access to Park and Pool during 
construction and providing replacement parking 
strategies). 

5. Property Acquisition Complexity 1

Assumes location on park property. If located on 
private property, rating would change to from 1 to 2. 
Neighborhood has expressed concerns.  This is 
waterfront real estate, which will be expensive to 
replace, if KC does get park property. Initiative 42 
requires input and review from Seattle City Council if 
KC intends to acquire park property for utility use.  
Acquisition possible for private property.  
Replacement of park property will most likely require 
acquisition of waterfront real estate w/ residential 
improvements (may require acquisition of private

2

Residential properties must be acquired for 
rectangular tank. For pipe storage, SDOT term 
permits may be required(Residential Street). May 
require additional property (in the park) for ancillary 
facilities (odor control, electrical, generator, etc.)

1

Assumes location on park property, which will require 
review by Seattle City Council because of Initiative 
42.  May need to find a replacement property for area 
that is taken up by storage tank.  Neighborhood has 
expressed concerns. May need to find replacement 
parking for community during construction period.  

improvements (may require acquisition of private 
properties.)
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN 1F: BOTTOM OF BASIN - BEACH DRIVE RECTANGULAR STORAGE CAG 2A: STORAGE IN LINCOLN PARK LOWER PARKING LOT

IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT

No archaeological or historic resources identified in 
the project area Based on site characteristics the

No archaeological or historic resources identified in 
the project area Based on site characteristics the

No archaeological resources identified in the project 
area. Based on site characteristics, the storage 
tank/pipe site in or near Lowman Beach Park and the 
force main connection location in Lincoln Park have a 
high probability of containing archaeological 
resources The storage tank site in Lincoln Park has1. Cultural Resources 2 the project area. Based on site characteristics, the 

project area has a high probability of containing 
archaeological resources. 

2 the project area. Based on site characteristics, the 
project area has a high probability of containing 
archaeological resources. 

2 resources. The storage tank site in Lincoln Park has 
a low probability of containing archaeological 
resources. The Lincoln Park Concession & Comfort 
Station is located more than 200-feet northwest of 
the lower parking lot but would not be impacted by 
the project. No historic resources have been 
identified in other project areas. 

2. Fish and Wildlife 2 <changed 
from 3>

It is assumed that Pelly Creek is not a fish-bearing 
stream. Construction and operation of this alternative 
would <have a minimal> affect <on> fish and wildlife, 
<and>  their habitat. If marine access was required, 
rating would change from <2> to 1. <Construction 
would require the removal of two American 
Sycamores and a Douglas Fir Tree that appear to 
meet the definition of exceptional trees in SMC 
NOTE THE ABSENCE OF PHS.>

2

Construction would require clearing of forested area, 
which may affect fish and wildlife. <Large douglas fir 
trees and a flowering cherry tree located on the site 
may meet the definition of exceptional trees in SMC. 
Construction may affect these trees.>

2

Lincoln Park is identified as Priority Habitat Species 
(PHS). Construction may require the removal of up to 
10 cedar trees (est. <50 feet tall) near the lower 
parking lot in Lincoln Park which would have a 
minimal effect on wildlife habitat.

S S

It is assumed that Pelly Creek, which is piped 
through the project area along the northern edge of 
Lowman Beach Park, would likely have to be moved 
to construct this alternative. <The project area is 
located within the shoreline district. Construction on 3 <changed This alternative would not impact wetlands or 

Construction and operation of the alternative would 
not impact wetlands or streams. The forcemain 

3. Wetlands, Streams, and Shoreline 2 located within the shoreline district. Construction on 
the beach is not anticipated>  It is assumed that 
marine access would not be required. If marine 
access was required, construction would impact 
Puget Sound shoreline and rating would change from 
2 to 1. No wetlands in the project area.

3 <changed 
from 2> shoreline areas. <Assumes no pipe in the street and 

no impact to Pelly Creek pipeline.>
2 connection and structures in or near Lowman Beach 

Park are in shoreline area. Construction on the 
beach is not anticpated. 

4. Soils and Sediments 3
No known contaminated sites. Project area is within 
liquifaction zone. No steep slopes and/or potential or 
known landslide areas.

2

No known contaminated sites.  <Project area  is not 
in liquefaction zone, known or potential landslide 
area, or steep slope area according to Seattle critical 
area maps.> <This is rated 2 due to its proximity to 
steep slopes to the east and because project would 
require construction of large retaining wall.>

3

No known contaminated sites. Project areas are 
within liquifaction zone. No steep slopes or known 
landslide areas. The pipeline construction from 
existing force mains to tank in Lincoln Park is in 
potential landslide area.

5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN 1F: BOTTOM OF BASIN - BEACH DRIVE RECTANGULAR STORAGE CAG 2A: STORAGE IN LINCOLN PARK LOWER PARKING LOT

IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

TECHNICAL

1. Technical Complexity 3

At bottom of basin and will <passively> capture peak 
flow using a weir in a diversion structure.  Most 

li bl d ill t i t l t t di t fl
3 <changed 

f 2>

<At bottom of basin and will passively capture peak 
flow using a weir in a diversion structure.  Most 

li bl d ill t i t l t t di t fl 1

Storage at two locations: bottom of basin (0.1MG) 
and up-basin. Storage volume at bottom of basin 
uses passive gravity overflow and is highly reliable. 
Storage in Lincoln Park will use a more complex 
diversion structure relying on telemetry and possibly 
predictive algorithms. Telemetry signal will activate 1. Technical Complexity 3 reliable and will not require telemetry to divert flows 

<to storage>..
from 2> reliable and will not require telemetry to divert flows 

to storage.>

1 predictive algorithms. Telemetry signal will activate 
motorized gates (or valves) to divert flow to storage 
during a peak flow event. There will be continuous 
need for air management at the diversion structure 
because force main flows wil be released and 
downstream flows will be by gravity.

2. Compatibility with Existing WW system 2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

This alternative requires an emergency overflow in 
the event of telemetry and control failure, the 
overflow would likely be routed to the existing SPU 
sewer in Fauntleroy Way (or a new overflow pipe 
would need to be constructed). May prolong peak 
event to existing system because stored flows will be 
fed back into the system after peak event passes.  
More pounds of BOD, TSS will be routed through 
treatment facilities.

3. Flexibility/Adaptive Management 2

Limited space available for expansion or construction 
of auxillary tank.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic <in the park>. Storage may be used as a 
temporary wet well during remodeling/construction at 
existing Murray Pump Station.

1 <changed 
from 3>

<Site is extremely tight.  Infrastructure cannot be 
modified in the future at this location.  If expansion 
were to be required, additional area for construction 
of storage would have to be secured> Storage may 
be used as a temporary wet well during 
remodeling/construction at existing Murray Pump 
Station.

2

Limited space available in Lincoln Park Lower 
Parking Lot for expansion or construction of auxillary 
tank.  Property is limited at the bottom of the basin 
and ability to expand the smaller 0.1MG storage 
facility in the future could be problematic. 0.1 MG 
storage may be used as a temporary wet well during 
remodeling/construction at existing Murray Pump 
StationStation. Station.

4. Constructability/Implementation Schedule 2

There may be construction difficulties with 
groundwater and excavation.  Due to construction 
staging and truck traffic, it is expected there will be 
some  access impacts to residential properties south 
of Lowman Beach park>. <Security fencing and site 
security will be required to keep people out of the 
area during park closure.><May need to maintain 
pedestrian access between Beach Drive and LIncoln 
Park to the south>.

1 <changed 
from 3>

There may be construction difficulties with 
groundwater and excavation. <Significant challenges 
to construct 40-foot retaining wall and 40-foot deep 
excavation> Difficult construction conditions within 
street R/W; issues associated with <access to 
residential properties south of Lowman Beach park 
and pedestrian access from Beach Drive to Lincoln 
Park>. Due to construction staging and truck traffic, it 
is expected there will be some  access impacts to 
residential properties south of Lowman Beach park>. 

2

It is anticipated that there may be fewer groundwater 
and excavation issues at this site than the bottom of 
the basin sites due to the higher elevation. For the 
0.1 MG storage facility at the bottom of the basin in 
Murray there is limited construction access and 
issues associated with <access to residential 
properties south of Lowman Beach park>. For the 
1.25 MG storage facility in Lincoln Park Lower 
Parking lot there is significant traffic issues 
associated with the ferry queuing lane. Construction 
will be coincident with parts of the Barton Pump 
Station upgrade project and construction of a 0.22 
MG storage facility at the Fauntleroy School (if this 
alternative is selected). Pedestrian access to Lincoln 
Park will need to be maintained during construction. 
<May need to maintain pedestrian access between 
Beach Drive and LIncoln Park to the 
south>.<Security fencing and site security will be 
required to keep people out of the construction site >. 
Due to construction of the 0.1 MG tank, it is expected 
there will be access impacts to residential properties 
south of Lowman Beach park>. Constructability 
issues for force main work within shoreline zone andissues for force main work within shoreline zone and 
along pedestrian/vehiicle access road to park.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN 1F: BOTTOM OF BASIN - BEACH DRIVE RECTANGULAR STORAGE CAG 2A: STORAGE IN LINCOLN PARK LOWER PARKING LOT

IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

O&M

1. Staffing 3

Facility can be automatically started (gravity 
overflow) and run autonomously under design 
conditions. Minimal staffing required for operation 
and shut down. Some staffing/supervision may 
needed for cleaning. Facility should not impact 
downstream facilities.

3

Facility can be automatically started (gravity 
overflow) and run autonomously under design 
conditions. Minimal staffing required for operation 
and shut down. Some staffing/supervision may 
needed for cleaning. Facility should not impact 
downstream facilities.

2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility will be started using monitoring and telemetry. 
This may require operator response to ensure proper 
startup and operation of the facility. Some 
staffing/supervision may needed for cleaning. g p y g

2. Training 3

Staff familiary with storage facilities and technology - 
North Creek. Similar control approaches to other 
facilities within the system can be specified for 
consistency.

3

Staff familiary with storage facilities and technology - 
North Creek & Henderson. Similar control 
approaches to other facilities within the system can 
be specified for consistency.

2

Staff familiary with storage facilities and technology - 
North Creek. However, no familiarity with predictive 
algorithms used to divert flow to storage so to 
prevent CSO's. 

3. Reliability 3

System is not complex.  Gravity diversion over a weir. 
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

3

System is not complex.  Gravity diversion over a weir. 
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

1

System is complex; there are more than four critical 
components involved in the successful operation of 
this alternative(Barton PS, Murray PS, 0.10 mg 
storage, 1.25 mg storage, gates, communication 
system).  Diversion and control system is highly 
dependent upon telemetry and motorized gates. 
Rectangular storage facilities are a proven 
technology for controlling peak flow events. In event 
of telemetry/control failure, this storage alternative 
may impact downstream facilities, (i.e.) additional 
CSO overflow volumes at Barton and/or Murray 
Pump Stations may occur. In addition, this alternative 
may require use of SPU wastewater conveyance for 
emergency overflow from 1.25MG tank returning to 
Barton PS. Requires dedicated telemetry between 
facility sites ("hard wired") for reliable control. 

4. Maintenance 2

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry. 
Heavy maintenance intervals (5 year) would require 
coordination with Seattle Parks. Vehicle access must 
be maintained within the park space for heavy 
vehicle access/loads.

3

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

2

This alternative requires additional maintenance due 
to flow control/diversion structure (force mains "break 
to atmosphere' in vault). This must be maintained on 
a weekly basis. Equipment/control complexity higher 
than "bottom of the basin" alternatives. This 
alternative requires full-time odor control vs. other 
alternatives which require odor control only during 
filling events.

5. Safety 3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

3 <changed 
from 1

<No street access required. No traffic control 
procedures required. No street use/closure permit 
required.>

1

Street access required required for 0.1MG storage 
pipe at the bottom of the basin (Beach Drive), in 
Murray. Parking lot access for rectangular storage in 
Lincoln Park. Traffic control procedures required. 
Street use/closure permit required. Parking lot 
closure required for major maintenance intervals on 
tank.

COST EFFECTIVENESS

1. Project Capital Costs 3 3 3
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN 1F: BOTTOM OF BASIN - BEACH DRIVE RECTANGULAR STORAGE CAG 2A: STORAGE IN LINCOLN PARK LOWER PARKING LOT

IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

2. Life Cycle Costs

3. Cost Variability/Risk 3 3 3

COMMUNITY IMPACT

1. Location 1
Access hatches and penetrations such as vents may 
cause reduction in park use. The design must try to 
minimize impacts to existing land use.  

2

Existing parcels will no longer be for residiential use. 
Below grade facility with limited abovegrade 
structures provides potential for future public access. 
Will not impact surrounding land use.

2

In Lincon Park lower parking lot; area will continue to 
be used as a parking lot after construction. AT 
bottom of basin in Murray (0.1MG) will likely be 
located in the street and will not affect existing use. 
However, access hatches and penetrations in lower 
parking lot such as vents may cause reduction in 
parking lot use. Some facilities require full-time 
access ((e.g.) electrical and odor control) for routine 
maintenance. Periodic access to tank hatches etc. 
may be needed for longer interval maintenance (such 
as inspections) activities. The design must try to 
minimize impacts to existing land use.

2 Potential Community Impacts 1
Facility will result in a some loss of park use 
(recreational use and view) which goes against the 1

The community has expressed the loss (or 
displacement) of rental property in the neighborhood 2

A below grade storage facility located in the lower 
parking lot at Lincoln Park   (1.25MG) and at the 
bottom of the basin in Murray (0.10MG) would not 
affect the community's visiion of itself Staff could2. Potential Community Impacts 1 (recreational use and view) which goes against the 

community's stated vision of itself. 
1 displacement) of rental property in the neighborhood 

goes against the community's vision of itself.
2 affect the community s visiion of itself. Staff could 

check facility during scheduled intervals. Planned 
maintenace could be scheduled and performed 
during non-peak uses of the park. 

3. Construction Impacts 1 <changed 
from 2>

<Estimated construction duration is 24-36 months>. 
Park users <and adjacent residents> will be affected 
by construction traffic and noise.  Some aspects of 
construction can be reduced through design and 
construction controls. <Construction will result in loss 
of recreational use, water view, and access to the 
park during construction.> <Existing trees in park 
may need be removed in order to provide room for 
construction/laydown>  <Extensive truck hauling will 
occur for excavation and materials within residential 
streets to main arterial/Fauntleroy Way.> 

1 <changed 
from 2>

<Estimated construction duration is 24-36 months>. 
Park users <and adjacent residents> will be affected 
by construction traffic and noise.  Some aspects of 
construction can be reduced through design and 
construction controls. <Construction staging may be 
required in Lowman Beach park which will result in 
loss of recreational use, water view, and access to 
the park during construction.> <Extensive truck 
hauling for excavation and materials within 
residential streets to main arterial/Fauntleroy Way.> 

1

<Estimated construction duration is 24-36 months>. 
Lincoln & Lowman Beach Park users <and adjacent 
residents> will be affected by construction traffic and 
noise.  Some aspects of construction can be reduced 
through design and construction controls. 
<Construction will result in loss of park access during 
construction.>  <Extensive truck hauling for 
excavation and materials within residential streets to 
main arterial/Fauntleroy Way.> Members of the 
community have expressed concern about the 
number of wastewater related facilities under 
construction in close proximity and occuring 
simultaneously within the next 3 to 5 years.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, MURRAY AVE & LINCOLN PARK WYALTERNATIVE 1C: DIST. STORAGE BEACH DRIVE & MURRAY AVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND PERMITTING

1. City of Seattle Comprehensive Plan 1

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows.  Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright.  Location 
may require review for consistency with City parks 
policies. If the storage facility is not located in the 
park, the rating would be improved.

2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows.  Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright. 

2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows. Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright. Storage 
is compatible with existing land use within ROW, but 
may not be fully consistent with Seattle Parks policies 
for ancillary structures if located in Lowman Beach 
Park. 

2. Seattle Municipal Code (SMC/Zoning Code) 2
Zoning is Single Family Residential. Lowman Beach 
Park in potential placement area will require review 
for consistency with Parks policies.

2 Zoning is Single Family Residential. 3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Zoning: N/A (Located in ROW).  

3. Shoreline Master Program Compatibility 1

Storage is most likely considered a "Utility Service Use".  
A Utility Service Use is allowed outright within the 
Shoreline District only if it can be demonstrated that it 
requires a shoreline location, although water-related 
uses (pump stations will likely be considered a water-
related use)  are preferred next in line to water-
dependent uses within the Shoreline District. Because 
this option involves acquisition of Single Family 
Residential (SFR) properties, it is uncertain if this option 
will be considered compatible with existing land uses in 
the area.

3 N/A - Not within Shoreline District. 3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Parts of alternative may be in the Shoreline Zone. 

4. Permitting Complexity 2

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have low traffic volume in residential 
neighborhood with restricted access to residences 
south of Lowman Beach Park. Will require careful 
traffic planning to maintain access. Work hours likely 
to be restricted. Permit review likely to be more 
complex.

2 Local permits required. Public facilities may require 
City Council approval. 2

This alternative may require a Shoreline Permit for 
portions of the alternative within 200-ft of the 
shoreline.                                                                   
Only local permits required from SDOT (no federal or 
state permits required). Traffic impacts for local 
residents. Provisions for temporary and emergency 
access required.

SDOT Street Use permit fees could be extremely 
high because of size of facilities (pipe storage) and 
number of structures located within ROW (Costs 
accounted for in Cost Effectiveness Category). 

5. Property Acquisition Complexity 1

Assumes location on park property. If located on 
private property rating would change to from 1 to 2. 
Neighborhood has expressed concerns, waterfront 
real estate.  Acquisition possible for private property.

2

Parcel for circular tank owned by City of Seattle (open 
space),  adjacent to existing single family residences. 
Peak flow pump station would need to be located 
near existing Murray Pump Station. Would need 
revocable use permit from Seattle Parks.

2
SDOT residential street, may require additional 
property for ancillary facilities (odor control, electrical, 
generator, etc.). Acquisition is possible.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, MURRAY AVE & LINCOLN PARK WYALTERNATIVE 1C: DIST. STORAGE BEACH DRIVE & MURRAY AVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT

1. Cultural Resources 2

No archaeological or historic resources identified in 
the project area. Based on site characteristics, the 
project area has a high probability of containing 
archaeological resources. 

2

No archaeological or historic resources identified in 
the project area. Based on site characteristics, the 
project area has a high probability of containing 
archaeological resources. 

2

No archaeological or historic resources identified in 
the project area. Based on site characteristics, the 
pipe storage area in Beach Drive SW has a high 
probability of containing archaeological resources. 
The pipe storage area in Murray Ave. SW has a low 
probability for containing archaeological resources. 

2. Fish and Wildlife 3

It is assumed that Pelly Creek is not a fish-bearing 
stream. Construction and operation of this alternative 
would not affect fish and wildlife, or their habitat. If 
marine access was required, rating would change 
from 3 to 1.

2

It is assumed Pelly Creek is not a fish-bearing 
stream. Construction would require clearing of 
forested area, which may affect fish and wildlife. If 
marine access was required, rating would change 
from 2 to 1.

3 Construction and operation of this alternative would 
not affect fish and wildlife or their habitat.

3. Wetlands, Streams, and Shoreline 2

It is assumed that Pelly Creek, which is piped through 
the project area along the northern edge of Lowman 
Beach Park, would likely have to be moved to 
construct this alternative. It is assumed that marine 
access would not be required. If marine access was 
required, construction would impact Puget Sound 
shoreline and rating would change from 2 to 1. No 
wetlands in the project area.

1

Pelly Creek flows through the project area and would 
be impacted by construction activities. The project 
area may contain wetlands that would be impacted by 
construction activities. This alternative would not 
impact shoreline areas.

2

It is assumed that Pelly Creek, which is piped through 
the project area, would likely have to be moved to 
construct this alternative. This alternative would not 
impact wetlands or shoreline areas.

4. Soils and Sediments 3
No known contaminated sites. Project area is within 
liquifaction zone. No steep slopes and/or potential or 
known landslide areas.

1

No known contaminated sites.  Eastern part of project 
area has steep slopes and is identified as a potential 
landslide area. Project area is not within liquifaction 
zone and contains no known landslide areas. 

3

No known contaminated sites.  Project area is not 
within liquifaction zone and contains no steep slopes 
and/or potential or known landslide areas. Murray 
Avenue SW is adjacent to steep slopes.

5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, MURRAY AVE & LINCOLN PARK WYALTERNATIVE 1C: DIST. STORAGE BEACH DRIVE & MURRAY AVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

TECHNICAL

1. Technical Complexity 3
At bottom of basin and will capture peak flow using a 
weir in a diversion structure.  Most reliable and will 
not require telemetry to divert flows.

2

Mid-Basin Alternative but close to bottom of the 
basin.  Will require some telemetry and possibly 
predictive algorithms.  Considered more reliable 
since close to the bottom of the basin.

2

Mid-Basin Alternative/Distributed Storage but close to 
bottom of the basin.  Will require some telemetry and 
possibly predictive algorithms.  Considered more 
reliable since close to the bottom of the basin.

2. Compatibility with Existing WW system 2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

3. Flexibility/Adaptive Management 2

Limited space available for expansion or construction 
of auxillary tank.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic.

2

Limited space available for expansion or construction 
of auxillary tank.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic.

2

Ability to expand in the R/W is limited because of 
space and ground surface restrictions.  Ability to 
lengthen pipe limited because of steep excavation 
depths north and south of the placement area.

4. Constructability/Implementation Schedule 2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.

2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.

2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, MURRAY AVE & LINCOLN PARK WYALTERNATIVE 1C: DIST. STORAGE BEACH DRIVE & MURRAY AVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

O&M

1. Staffing 3

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

2

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

3

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

2. Training 3

Staff familiary with storage facilities and technology - 
North Creek. Similar control approaches to other 
facilities within the system can be specified for 
consistency.

3
Staff familiar with storage facilities within the system.  
There are no other circular storage tanks in the KC 
system. 

3

Staff familiary with storage facilities and technology - 
Henderson & Mercer Street Tunnel. Similar control 
approaches to other facilities within the system can 
be specified for consistency.

3. Reliability 3

System is not complex.  Gravity diversion over a weir.  
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

2

System is not complex.  Gravity diversion over a weir 
to storage facility.  Power not critical for ability to store 
peak flows. Storage is a proven technology for 
controlling peak flow events.  Reliance on peak flow 
pump station send excess Barton flows to storage 
reduces overall reliability.

2

Access to pipe storage on Beach drive is not 
complex.  Gravity diversion over a weir.  Power not 
critical for ability to store peak flows. Storage is a 
proven technology for controlling peak flow events.  
Diversion to storage on Murray Avenue will be by 
telemetry and gates which may be more complex and 
less reliable

4. Maintenance 3

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

2

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

2

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

5. Safety 3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

1

Street access required. Traffic control procedures 
required. Street use/closure permit required. Heavily 
travelled roadway. Rating would change from from 1 
to 2 if maintenance access can be moved outside of 
the travelled right-of-way.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, MURRAY AVE & LINCOLN PARK WYALTERNATIVE 1C: DIST. STORAGE BEACH DRIVE & MURRAY AVE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

COST EFFECTIVENESS

1. Project Capital Costs 3 Relative cost = 1.0 3 Relative cost = 1.2 2 Relative cost = 1.7

2. Life Cycle Costs

3. Cost Variability/Risk 3 Variability Ratio = 1.4 3 Variability Ratio = 1.1 3 Variability Ratio = 1.1

Note: Project Capital Costs for Murray Alternatives range from a low $13M to a high of $70M

COMMUNITY IMPACT

1. Location 2

Small, above ground facilities and vents may cause 
limited reduction in land use. Design must consider 
surrounding land use. If the facility is built across the 
street from the park, it is should be rated a 2.  If it is 
built in Lowman Park it should be rated a 1.

2
Small, above ground facilities and vents may cause 
limited reduction in land use. Design must consider 
surrounding land use.

3 Facility does not impede land use.

2. Potential Community Impacts 3

Similar nearby facilities and design can help small 
aboveground facilities fit into community vision that is 
consistent with current surrounding uses. If built 
across the street from the park it should be rated a 3, 
if built in the park, a 2.

2
Design can help small aboveground facilities fit into 
community vision that is consistent with current 
surrounding uses.

3 Does not change community vision of itself as 
facilities in street.

3. Construction Impacts 2

Park users will be affected by construction traffic and 
noise.  Some aspects of construction can be reduced 
through design and construction controls.If 
constructed in across from the park, it should be 
rated a 2.  If built in Lowman park, it should be a 1.

2

Construction traffic and hauling will use residential 
arterials. Wooded area provides visual buffer from 
nearby residences. Some aspects of construction can 
be reduced through design and construction controls.

1

Construction duration, access limitations, and traffic 
disruption as well as utilities relocations will adversely 
impact up to 40 residences, commuter traffic, 
emergency vehicle access. Construction controls 
used to reduce impacts will be difficult to implement.  
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: BOTTOM OF BASIN - TUNNELING 1E: UPPER BASIN STORAGE 1F: BOTTOM OF BASIN - COMBINED PIPE/RECTANGULAR STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND PERMITTING

1. City of Seattle Comprehensive Plan 2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows. Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright. Storage 
is compatible with existing land use within ROW, but 
may not be fully consistent with Seattle Parks policies 
for ancillary structures if located in Lowman Beach 
Park. 

1

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows.  Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright.  Location 
may require review for consistency with City parks 
policies.  If the storage facility is not located in the 
park, the rating would be improved.

2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows. Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright. Storage 
is compatible with existing land use within ROW, but 
may not be fully consistent with Seattle Parks policies 
for ancillary structures if located in Lowman Beach 
Park. 

2. Seattle Municipal Code (SMC/Zoning Code) 3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Zoning: N/A (Located in ROW).  

2

Zoning is Single Family Residential. Lowman Beach 
Park in potential placement area will require review 
for consistency with Parks policies.Dependent upon 
final location of pump station. 

2 In Shoreline zone. Storage tank in Single Family 
Residential zone; storage pipe in R/W . 

3. Shoreline Master Program Compatibility 3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Parts of alternative may be in the Shoreline Zone. 

1

Storage is compatible with existing land use within 
ROW, but may not be consistent with Seattle Parks 
policies for ancillary structures if located in Lowman 
Beach Park.  Pump stations is a "Utility Service Use" 
within the Shoreline District are only allowed outright 
only if it is considered a shoreline dependent use.  
Because this option involves acquisition of Single Family 
Residential properties, it is uncertain if this option will be 
considered compatible with existing land uses in the 
area.

2

Storage is most likely considered a "Utility Service Use".  
A Utility Service Use is allowed outright within the 
Shoreline District only if it can be demonstrated that it 
requires a shoreline location, although water-related 
uses (pump stations will likely be considered a water-
related use)  are preferred next in line to water-
dependent uses within the Shoreline District.  

4. Permitting Complexity 2

This alternative may require a Shoreline Permit for 
portions of the alternative within 200-ft of the 
shoreline.                                                                   
Only local permits required from SDOT (no federal or 
state permits required). Traffic impacts for local 
residents. Provisions for temporary and emergency 
access required.

SDOT Street Use permit fees could be extremely 
high because of size of facilities (pipe storage) and 
number of structures located within ROW (Costs 
accounted for in Cost Effectiveness Category). 

2

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have moderate traffic volumes in 
residential neighborhood with restricted access to 
residences south of Lowman Beach Park. Will 
require careful traffic planning to maintain access. 
Work hours likely to be restricted. Permit review likely 
to be complex.

2

This alternative may require a Shoreline Permit for 
portions of the alternative within 200-ft of the 
shoreline.                                                                   
Only local permits required from SDOT (no federal or 
state permits required). Traffic impacts for local 
residents. Provisions for temporary and emergency 
access required.

SDOT Street Use permit fees could be extremely 
high because of size of facilities (pipe storage) and 
number of structures located within ROW (Costs 
accounted for in Cost Effectiveness Category). 

5. Property Acquisition Complexity 2

SDOT residential street, may require additional 
property for tunnel portal and ancillary facilities (odor 
control, electrical, generator, etc.). Acquisition is 
possible.

1

Property acquisition difficult if tank located on Seattle 
Public School Property and pump station located in 
park.  Rating would change from 1 to 2 if tank and 
pump station are located on private property.

2

Single family residential properties must be acquired 
for rectangular tank. For pipe storage, SDOT 
(Residential Street), may require additional property 
for ancillary facilities (odor control, electrical, 
generator, etc.)
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: BOTTOM OF BASIN - TUNNELING 1E: UPPER BASIN STORAGE 1F: BOTTOM OF BASIN - COMBINED PIPE/RECTANGULAR STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT

1. Cultural Resources 2

No archaeological or historic resources identified in 
the project area. Based on site characteristics, the 
project area has a high probability of containing 
archaeological resources. 

2

No archaeological resources identified in the project 
area. Based on site characteristics, the project area 
in which the pump station would be located has a 
high potential for containing archaeological 
resources.  The majority of the rest of the basin has a 
low probability of containing archaeological 
resources. Historic properties in the upper basin 
include the Gatewood School (4320 SW Myrtle St.) 
and the Kenney Presbyterian Home for the Retired 
(7125 Fauntleroy Way).

2

No archaeological or historic resources identified in 
the project area. Based on site characteristics, the 
project area has a high probability of containing 
archaeological resources. 

2. Fish and Wildlife 3 Construction and operation of this alternative would 
not affect fish and wildlife or their habitat. 3

Construction and operation of this alternative would 
not affect fish and wildlife or their habitat (assuming 
no clearing of forested areas was required). If marine 
access was required, rating would change from 3 to 
1.

2 Construction would require clearing of forested area, 
which may affect fish and wildlife.

3. Wetlands, Streams, and Shoreline 2

It is assumed that Pelly Creek, which is piped through 
the project area, would likely have to be moved to 
construct this alternative. This alternative would not 
impact wetlands or shoreline areas.

3

Pelly Creek is piped through the project area along 
the northern edge of Lowman Beach Park. This rating 
assumes that construction would not impact the creek 
or any wetlands or shoreline area within the basin. 

2

It is assumed that Pelly Creek, which is piped through 
the project area, would likely have to be moved to 
construct this alternative. This alternative would not 
impact wetlands or shoreline areas.

4. Soils and Sediments 3
No known contaminated sites.  Project area is not 
within liquifaction zone and contains no steep slopes 
and/or potential or known landslide areas.

2

No known contaminated sites. Project area on west 
side of Beach Dr. SW is within liquifaction zone. No 
steep slopes and/or potential or known landslide 
areas on west side of Beach Dr. SW. Project area on 
the east side of Beach Dr. SW is not in liquefaction 
zone, but is adjacent to steep slopes and potential 
landslide area. Impacts on soils and sediments for 
storage in upper basin depends on location.

2

No known contaminated sites. Project area on west 
side of Beach Dr. SW is within liquifaction zone. No 
steep slopes and/or potential or known landslide 
areas on west side of Beach Dr. SW. Project area on 
the east side of Beach Dr. SW is not in liquefaction 
zone, but is adjacent to steep slopes and potential 
landslide area. 

5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: BOTTOM OF BASIN - TUNNELING 1E: UPPER BASIN STORAGE 1F: BOTTOM OF BASIN - COMBINED PIPE/RECTANGULAR STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

TECHNICAL

1. Technical Complexity 3
At bottom of basin and will capture peak flow using a 
weir in a diversion structure.  Most reliable and will 
not require telemetry to divert flows.

2

Peak Pump Station Bottom of Basin, peak flows 
diverted by weir. But  will require some telemetry to 
manage flow and volumes at storage facility.  
Considered more reliable since diversion is at bottom 
of the basin.

2

Bottom of Basin alternative, peak flows diverted by 
weir. But  will require some telemetry to manage flow 
and volumes between two storage facilities.  
Considered more reliable since diversion is at bottom 
of the basin.

2. Compatibility with Existing WW system 2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

3. Flexibility/Adaptive Management 2

Ability to expand in the R/W is limited because of 
space and ground surface restrictions.  Ability to 
lengthen pipe limited because of steep excavation 
depths north and south of the placement area.

3 Area available within the parking of the Gatewood 
School. 3 Area available within parking lot of Fauntleroy School 

to expand tank or construct auxillary tank.

4. Constructability/Implementation Schedule 1

There may be construction difficulties with 
groundwater and excavation.  Difficult construction 
conditions within street R/W; issues associated with 
ferry traffic.

2

There may be construction difficulties with 
groundwater, archaeological conditions, and 
excavation.  Difficult construction conditions within 
street R/W; issues associated residential access 
during contruction.

3
No significant construction issues or risks beyond 
typical structure excavation and construction.  Few, if 
any, traffic or access issues identified.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: BOTTOM OF BASIN - TUNNELING 1E: UPPER BASIN STORAGE 1F: BOTTOM OF BASIN - COMBINED PIPE/RECTANGULAR STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

O&M

1. Staffing 3

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility will be started using monitoring and telemetry. 
This may require operator response to ensure proper 
startup and operation of the facility. Some 
staffing/supervision may needed for cleaning. Facility 
should not impact downstream facilities.

3

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility will be started using monitoring and telemetry. 
This may require operator response to ensure proper 
startup and operation of the facility. Some 
staffing/supervision may needed for cleaning. Facility 
should not impact downstream facilities.

2. Training 3

Staff familiary with storage facilities and technology - 
Henderson & Mercer Street Tunnel. Similar control 
approaches to other facilities within the system can 
be specified for consistency.

3

Staff familiary with storage & pumping facilities and 
technology - Henderson & Mercer Street Tunnel. 
Similar control approaches to other facilities within 
the system can be specified for consistency.

3

Staff familiary with storage facilities and technology - 
North Creek & Henderson. Similar control 
approaches to other facilities within the system can 
be specified for consistency.

3. Reliability 3

System is not complex.  Gravity diversion over a weir.  
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

2

System requires telemetry/controls to effectively 
operate pump station and manage the storage of 
peak flows.  Power is critical for operation of pump 
station, telemetry & monitoring equipment and ability 
to store peak flows. Storage is a proven technology 
for controlling peak flow events.

3

System is not complex.  Gravity diversion over a weir.  
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events. Telemetry and controls may be required 
to effectively manage storage volumes between 
rectangular tank and storage pipe.

4. Maintenance 2

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

2

 Automatic flushing gates should provide most, if not 
all, the cleaning needed.  More complex 
telemetry/controls than bottom of the basin 
alternatives (pump station monitors, possible flow 
meters, level sensing and pump system controls). 
Assumes no entry.

3

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

5. Safety 1

Street access required. Traffic control procedures 
required. Street use/closure permit required. Heavily 
travelled roadway. Rating would change from from 1 
to 2 if maintenance access can be moved outside of 
the travelled right-of-way.

3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

1
Street access required. Traffic control procedures 
required. Street use/closure permit required. Heavily 
travelled roadway.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: BOTTOM OF BASIN - TUNNELING 1E: UPPER BASIN STORAGE 1F: BOTTOM OF BASIN - COMBINED PIPE/RECTANGULAR STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

COST EFFECTIVENESS

1. Project Capital Costs 2 Relative cost = 1.7 1 Relative cost = 3.5 3 Relative cost = 1.2

2. Life Cycle Costs

3. Cost Variability/Risk 3 Variability Ratio = 1.1 3 Variability Ratio = 1.2 3 Variability Ratio = 1.1

Note: Project Capital Costs for Murray Alternatives range from a low $13M to a high of $70M

COMMUNITY IMPACT

1. Location 1

Location of abovegrade structures will likely require 
residential property acquisition that may not be 
residential uses in future. Rating may depend on 
future uses of property.

1

Aboveground structure for large pump station in park, 
two pump stations in same location will impede land 
use in park. Below grade tank does not impose 
similar limitations on land use.

2 Below grade facility with limited abovegrade 
structures provides potential for future public access.

2. Potential Community Impacts 3

Infrequent, planned access by O&M staff reduces 
periodic impacts. Design considerations for 
abovegrade structures can reduce adverse impacts 
on community vision.

1

Pump station and tanks on separate sites will require 
additional maintenance attention. Design can reduce 
visual impacts.This would be a permanent change in 
how the land is used in this area and should berated 
a 1. 

3 Limited O&M frequency. Site use not likely to change 
community vision. 

3. Construction Impacts 1

Large portal construction on Beach Dr. will require 
property acquisition and have impacts on traffic and 
emergency vehicle access. Long duration, high 
volume hauling would use narrow residential street 
adjacent to park.

1

Due to construction duration, multiple sites, 
temporary closure of park, and pipeline alignment 
along residential arterials for extended period, 
impacts will be significant.

2
Off street area available for construction staging. 
Construction can be sequenced to reduce impacts on 
traffic and neighborhood.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 2A: CONVEY & TREAT AT ALKI ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 5A: PEAK FLOW REDUCTION COMBINED W/STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND PERMITTING

1. City of Seattle Comprehensive Plan 1

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows. Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright. 
Alternative may not be fully consistent with Seattle 
Parks policies if peaking pump station is located in 
Lowman Beach Park. If the storage facility is not 
located in the park, the rating would be improved.

1
The large size of facility located within the Park and 
proximity to shoreline would most likely be contrary to 
Land Use policies LU 58, 61, & 62.

2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows. According to the Comp 
Plan (Land Use Element), uses in Single Family 
Residential neighborhoods should affirm and 
encourage residential use by one household as the 
principal use or should only encourage uses that are 
permitted outright. Storage is compatible with existing 
land use within ROW, but may not be fully consistent 
with Seattle Parks policies for ancillary structures if 
located in Lowman Beach Park. 

2. Seattle Municipal Code (SMC/Zoning Code) 2

Zoning is Single Family Residential. Lowman Beach 
Park in potential placement area will require review 
for consistency with Parks policies.Dependent upon 
final location of pump station. 

1
 Zoning is Single Family Residential. New sewage 
treatment plants or expansion of existing are 
prohibited in SFR areas.

3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Zoning: N/A (Located in ROW).  

3. Shoreline Master Program Compatibility 1

Pump station is a "Utility Service Use".  A Utility Service 
Use is allowed outright within the Shoreline District if it 
can be demonstrated that it requires a shoreline 
location.  Because this option involves acquisition of 
Single Family Residential properties, it is uncertain if this 
option will be considered compatible with existing land 
uses in the area.

1 New treatment plants are not allowed in Shoreline 
District 3

Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Parts of alternative may be in the Shoreline Zone. 

4. Permitting Complexity 1

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have high traffic volumes on a residential 
arterial with restricted access to residences. Will 
require careful traffic planning to maintain access. 
Work hours likely to be restricted. Permit review likely 
to be complex.

1

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have low traffic volume in residential land 
uses. Will require careful traffic planning to maintain 
access. Work hours likely to be restricted. Permit 
review likely to be most complex. Treatment plant is 
an inconsistent use for single-family residential zone.

2

ROW permits required. Water quality treatment 
issues may increase permitting complexity. Affected 
roadways have moderate traffic volume in residential 
land uses. Will require careful traffic planning to 
maintain access. Work hours may be restricted. 
Permit review likely to be  complex.

5. Property Acquisition Complexity 1
Location on park property for Murray pump station 
would be difficult. Rating would change from 1 to 2 if 
pump station located on private property.

1

Assumes location on park property. If located on 
private property rating would change to from 1 to 2. 
Neighborhood has expressed concerns, waterfront 
real estate.  Acquisition possible for private property.

2

Street use permits, may require rights of entry for 
property disconnection.  May require property 
acquisition for electrical, odor control, and/or 
stormwater treatment facilities.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 2A: CONVEY & TREAT AT ALKI ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 5A: PEAK FLOW REDUCTION COMBINED W/STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT

1. Cultural Resources 2

No archaeological or historic resources identified in 
the project area. Based on site characteristics, the 
project area in which the pump station would be 
located has a high probability of containing 
archaeological resources. 

2

No archaeological or historic resources identified in 
the project area. Based on site characteristics, the 
project area has a high probability of containing 
archaeological resources. 

2

No archaeological or historic resources identified in 
the pipe storage part of the project area. Based on 
site characteristics, this part of the project area has a 
high probability of containing archaeological 
resources. Disconnections in upper basin not 
expected to impact archaeological or historic 
resources.

2. Fish and Wildlife 3

Construction and operation of this alternative would 
not affect fish and wildlife, or their habitat. If marine 
access was required, rating would change from 3 to 
1.

3

It is assumed that Pelly Creek is not a fish-bearing 
stream. Construction and operation of this alternative 
would not affect fish and wildlife, or their habitat. If 
marine access was required, rating would change 
from 3 to 1.

2

Construction of this alternative would not affect fish 
and wildlife, or their habitat. Operation could have 
adverse effects on fish and wildlife if treatment was 
not required for stormwater discharges.

3. Wetlands, Streams, and Shoreline 3

Pelly Creek is piped through the project area along 
the northern edge of Lowman Beach Park. This rating 
assumes that construction would not impact the creek 
or any wetlands or shoreline area within the basin. 

2

It is assumed that Pelly Creek, which is piped through 
the project area along the northern edge of Lowman 
Beach Park, would likely have to be moved, and 
would be impacted by construction of this alternative. 
It is assumed that marine access would not be 
required. If marine access was required, construction 
would impact Puget Sound shoreline and rating 
would change from 2 to 1. No wetlands in the project 
area.

2

Pelly Creek, which is piped through the project area 
along the northern edge of Lowman Beach Park, 
would be impacted by construction of this alternative. 
This alternative would not impact wetlands. 

4. Soils and Sediments 3
No known contaminated sites. Project area is within 
liquifaction zone. No steep slopes and/or potential or 
known landslide areas.

3
No known contaminated sites. Project area is within 
liquifaction zone. No steep slopes and/or potential or 
known landslide areas.

2

No known contaminated sites in the Beach Drive SW 
project area. This project area is not within liquifaction 
zone and contains no steep slopes and/or potential or 
known landslide areas. Soil and sediment impacts in 
upper basin depend on location of disconnections 
and stormwater system construction. Operation could 
impact sediment quality if treatment was not required 
for stormwater discharges.

5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 1
It is assumed that stormwater treatment would not be 
required. If stormwater treatment was required, rating 
would change from 1 to 3.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 2A: CONVEY & TREAT AT ALKI ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 5A: PEAK FLOW REDUCTION COMBINED W/STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

TECHNICAL

1. Technical Complexity 2

Bottom of Basin alternative, peak flows diverted by 
weir to peak flow pump station.  But  will require some 
telemetry and magement of an interimittently used 
pump station. Considered more reliable since 
diversion is at bottom of the basin.

1 Complex wastewater equipment and instrumentation 3 No wastewater equipment or telemetry.

2. Compatibility with Existing WW system 1

Will send the peak flow to existing downstream 
system as event occurs. May cause capacity issues 
at treatment plant.  More pounds of BOD, TSS will be 
routed through treatment facilities.

3 Will not affect the operation of the existing treatment 
system.  3 Will not affect the operation of the existing treatment 

system.

3. Flexibility/Adaptive Management 2

Limited space available for expansion of peak flow 
pump station.  Property is limited at the bottom of the 
basin and ability to expand in the future could be 
problematic.

2

Limited space available for expansion of HRC 
treatment facility.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic.

2

Additional separation could be undertaken if initial 
efforts do not provide control. However, identified 
cross-connected CSO sub-basin are not 
concentrated and limited within the Murray Basin.

4. Constructability/Implementation Schedule 2

No significant construction issues or risks beyond 
typical structure excavation and construction.  
Possible traffic and access issues regarding 
temporary construction conditions associated with 
Roxhill Playground.

2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.

2

There may be construction difficulties with 
groundwater and excavation.  Difficult construction 
conditions within street R/W; issues associated 
residential access during contruction.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 2A: CONVEY & TREAT AT ALKI ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 5A: PEAK FLOW REDUCTION COMBINED W/STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

O&M

1. Staffing 2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility will be started using monitoring and telemetry. 
This may require operator response to ensure proper 
startup and operation of the facility. Some 
staffing/supervision may needed for cleaning. Facility 
should not impact downstream facilities.

1

Facility can be automatically started but will require 
operator response to ensure proper startup and 
operation.  staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

3 Rountine staffing for stormwater system/treatment 
system maintenance.

2. Training 3

Staff familiary with pumping systems and technology. 
Similar operation and control approaches to other 
facilities within the system can be specified for 
consistency.

1
There are no other high-rate clarification treatment 
systems in the KC system. Staff un-familiar with 
Actiflo or packaged HRC system.  

3 There are numerous stormwater conveyance and 
treatment facilities throughout the area.

3. Reliability 2

Requires operation of a pump station to convey peak 
flows. System will have standard reliability and 
redundancy measures incorporated into the design.  
Requires power, telemetry, and maintenance for 
reliable operation and function of the system.

2

System requires telemetry/controls to effectively store 
peak flows.  Power is critical for operation of 
treatment facility, telemetry & monitoring equipment. 
Treatment technology is proven. 

3

System is not complex.  Gravity stormwater and 
treatment system. Peak flow reduction, when 
effectively implemented, is a proven technology for 
controlling peak flow events.

4. Maintenance 2

Alternative requires less maintenance than most 
other alternatives.  More complex telemetry/controls 
than bottom of the basin alternatives (pump station 
monitors, possible flow meters, level sensing and 
pump system controls). 

1

System will require the most maintenance of all 
alternatives. The treatment plant will have numerous 
systems (chemical, pumping, controls,  disinfection, 
etc.) to maintain.

3
Minimal maintenance compared to other alternatives.  
Typical stormwater piping and treatment system 
maintenace.

5. Safety 3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

2 Maintenance of storm sewers will require manhole 
access in streets.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

MURRAY BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 2A: CONVEY & TREAT AT ALKI ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 5A: PEAK FLOW REDUCTION COMBINED W/STORAGE
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

COST EFFECTIVENESS

1. Project Capital Costs 1 Relative cost = 3.9 1 Relative cost = 5.3 2 Relative cost = 1.6

2. Life Cycle Costs

3. Cost Variability/Risk 2 Variability Ratio = 1.8 3 Variability Ratio = 1.1 2 Variability Ratio = 2.0

Note: Project Capital Costs for Murray Alternatives range from a low $13M to a high of $70M

COMMUNITY IMPACT

1. Location 1 Large pump station in park will reduce size of park. 1 Changes land use. 3 No above grade facilities anticipated.

2. Potential Community Impacts 1
Long term duration of construction on Beach Dr. will 
impede traffic, access, and emergency vehicle 
access.

1 Signficant O&M activities and storage of chemicals. 
Incompatible with land use. 2

Project will not increase the risk of flooding or slope 
instability. Traffic will be impacted due to access of 
facilities from roadway for maintenance.

3. Construction Impacts 1

Construction duration, access limitations, and traffic 
disruption as well as utilities relocations will adversely 
impact up to 400 residences, commuter traffic, 
emergency vehicle access. Construction controls 
used to reduce impacts will be difficult to implement.  

2

Duration of construction, moderate hauling required 
with periodic deliveries of large equipment during 
construction. Temporary closure of park for 
construction staging.

1

Construction duration, access limitations, and traffic 
disruption as well as utilities relocations will adversely 
impact up to 30 residences along Beach Dr, 
commuter traffic, emergency vehicle access. 
Construction controls used to reduce impacts will be 
difficult to implement.  Storm sewer construction will 
temporarily affect access for approximately 200 
residences, however small diameter pipe only affects 
one side of right of way.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1C: PIPE STORAGE, BOTTOM OF BASIN
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND 
PERMITTING

1. City of Seattle 
Comprehensive 
Plan

2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows.  Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright.  Location 
may require review for consistency with City parks 
policies. 

2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows.  Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright.  Location 
may require review for consistency with City parks 
policies. 

2

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows.  Elsewhere in the Comp 
Plan (Land Use Element, Section 2.1, LU 61 & 62), 
uses in Single Family Residential neighborhoods 
should affirm and encourage residential use by one 
household as the principal use or should only 
encourage uses that are permitted outright.  Location 
may require review for consistency with City parks 
policies. 

2. Seattle 
Municipal Code 
(SMC/Zoning 
Code) 

2

Located on or adjacent to existing pump station. 
Although zoning is Single Family Residential, pump 
stations, storage tanks, etc are most likely considered 
water-related uses.  Barton St. End park in potential 
placement area may require review for consistency 
with Parks policies.

2

Located on or adjacent to existing pump station. 
Although zoning is Single Family Residential, pump 
stations, storage tanks, etc are most likely considered 
water-related uses.  Water-related uses are preferred 
next in line to water-dependent uses within the 
Shoreline District. Barton St. End park in potential 
placement area may require review for consistency 
with Parks policies.

2

Located on or adjacent to existing pump station. 
Although zoning is Single Family Residential, pump 
stations, storage tanks, etc are most likely considered 
water-related uses.  Water-related uses are preferred 
next in line to water-dependent uses within the 
Shoreline District. Barton St. End park in potential 
placement area may require review for consistency 
with Parks policies.

3. Shoreline 
Master Program 
Compatibility

2

Because this option involves acquisition of Single Family 
Residential properties, it is uncertain if this option will be 
considered compatible with existing land uses in the 
area. Storage is most likely considered a "Utility Service 
Use".  A Utility Service Use is allowed outright within the 
Shoreline District only if it can be demonstrated that it 
requires a shoreline location, although water-related 
uses (pump stations will likely be considered a water-
related use)  are preferred next in line to water-
dependent uses within the Shoreline District. 

2

Because this option involves acquisition of Single Family 
Residential properties, it is uncertain if this option will be 
considered compatible with existing land uses in the 
area. Storage is most likely considered a "Utility Service 
Use".  A Utility Service Use is allowed outright within the 
Shoreline District only if it can be demonstrated that it 
requires a shoreline location, although water-related 
uses (pump stations will likely be considered a water-
related use)  are preferred next in line to water-
dependent uses within the Shoreline District.

2

Because this option involves acquisition of Single Family 
Residential properties, it is uncertain if this option will be 
considered compatible with existing land uses in the 
area. Storage is most likely considered a "Utility Service 
Use".  A Utility Service Use is allowed outright within the 
Shoreline District only if it can be demonstrated that it 
requires a shoreline location, although water-related 
uses (pump stations will likely be considered a water-
related use)  are preferred next in line to water-
dependent uses within the Shoreline District.

4. Permitting 
Complexity 2

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have high traffic volume in residential and 
neighborhood commercial land uses with regional 
transportation use. Will require careful traffic planning 
to maintain access. Work hours likely to be restricted. 
Permit review likely to be most complex. The large 
size of facility and associated construction impacts 
(temporary) may be considered a "high impact' use 
by the City. 

2

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have high traffic volume in residential and 
neighborhood commercial land uses with regional 
transportation use. Will require careful traffic planning 
to maintain access. Work hours likely to be restricted. 
Permit review likely to be most complex.

2

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have high traffic volume in residential and 
neighborhood commercial land uses with regional 
transportation use. Will require careful traffic planning 
to maintain access. Work hours likely to be restricted. 
Permit review likely to be most complex.

5. Property 
Acquisition 
Complexity

2
Single family residential, neighborhood has 
expressed concerns, waterfront real estate.  
Acquisition is possible

2
Single family residential, neighborhood has 
expressed concerns, waterfront real estate.  
Acquisition is possible

2
Single family residential, neighborhood has 
expressed concerns, waterfront real estate.  
Acquisition is possible
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1C: PIPE STORAGE, BOTTOM OF BASIN
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT

1. Cultural 
Resources 2

No known archaeological sites. Based on site 
characteristics, project area has high probability of 
containing archaeological resources.  Ethnographic 
site located south of ferry dock.  Residential 
properties next to ferry dock are on Seattle Historic 
Inventory.

2

No known archaeological sites. Based on site 
characteristics, project area has high probability of 
containing archaeological resources.  Ethnographic 
site located south of ferry dock.  Residential 
properties next to ferry dock are on Seattle Historic 
Inventory.

2

No known archaeological sites. Based on site 
characteristics, project area has high probability of 
containing archaeological resources.  Ethnographic 
site located south of ferry dock.  Residential 
properties next to ferry dock are on Seattle Historic 
Inventory.

2. Fish and 
Wildlife 1

Assuming marine access is required, construction 
would likely have adverse effects on fish and wildlife 
and/or their habitat in Puget Sound. Fauntleroy 
Creek, which is used by coho salmon, crosses 
through project area south of ferry dock.

1

Assuming marine access is required, construction 
would likely have adverse effects on fish and wildlife 
and/or their habitat in Puget Sound. Fauntleroy 
Creek, which is used by coho salmon, crosses 
through project area south of ferry dock.

1

Assuming marine access is required, construction 
would likely have adverse effects on fish and wildlife 
and/or their habitat in Puget Sound. Fauntleroy 
Creek, which is used by coho salmon, crosses 
through project area south of ferry dock.

3. Wetlands, 
Streams, and 
Shoreline

1

Assuming marine access is required, construction 
would impact Puget Sound shoreline. Fauntleroy 
Creek crosses through project area south of ferry 
dock.

1

Assuming marine access is required, construction 
would impact Puget Sound shoreline. Fauntleroy 
Creek crosses through project area south of ferry 
dock.

1

Assuming marine access is required, construction 
would impact Puget Sound shoreline. Fauntleroy 
Creek crosses through project area south of ferry 
dock.

4. Soils and 
Sediments 2

No known contaminated sites in project area. Project 
area is within liquifaction zone.  Steep slopes located 
in project area on south side of ferry terminal. No 
potential or known landslide areas in project area.

2

No known contaminated sites in project area. Project 
area is within liquifaction zone.  Steep slopes located 
in project area on south side of ferry terminal. No 
potential or known landslide areas in project area.

2

No known contaminated sites in project area. Project 
area is within liquifaction zone.  Steep slopes located 
in project area on south side of ferry terminal. No 
potential or known landslide areas in project area.

5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1C: PIPE STORAGE, BOTTOM OF BASIN
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

TECHNICAL

1. Technical 
Complexity 3

At bottom of basin and will capture peak flow using a 
weir in a diversion structure.  Most reliable and will 
not require telemetry to divert flows.

3
At bottom of basin and will capture peak flow using a 
weir in a diversion structure.  Most reliable and will 
not require telemetry to divert flows.

3
At bottom of basin and will capture peak flow using a 
weir in a diversion structure.  Most reliable and will 
not require telemetry to divert flows.

2. Compatibility 
with Existing WW 
system

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

3. 
Flexibility/Adaptive 
Management

2

Limited space available for expansion or construction 
of auxillary tank.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic.

2

Limited space available for expansion or construction 
of auxillary tank.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic.

2

Limited space available for expansion or construction 
of auxillary tank.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic.

4. 
Constructability/Im
plementation 
Schedule

2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.

2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.

2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.

O&M

1. Staffing 3

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

3

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

3

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

2. Training 3

Staff familiary with storage facilities and technology - 
North Creek. Similar control approaches to other 
facilities within the system can be specified for 
consistency.

2
Staff familiar with storage facilities within the system.  
There are no other circular storage tanks in the KC 
system. 

3

Staff familiary with storage facilities and technology - 
Henderson & Mercer Street Tunnel. Similar control 
approaches to other facilities within the system can 
be specified for consistency.

3. Reliability 3

System is not complex.  Gravity diversion over a weir.  
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

3

System is not complex.  Gravity diversion over a weir.  
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

3

System is not complex.  Gravity diversion over a weir.  
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

4. Maintenance 3

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

3

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

3

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

5. Safety 3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA 1A: RECTANGULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1B: CIRCULAR STORAGE, BOTTOM OF BASIN ALTERNATIVE 1C: PIPE STORAGE, BOTTOM OF BASIN
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

COST EFFECTIVENESS

1. Project Capital 
Costs 2 Relative cost = 1.8 2 Relative cost = 1.8 3 Relative cost = 1.1

2. Life Cycle Costs

3. Cost 
Variability/Risk 2 Variability Ratio = 1.5 2 Variability Ratio = 1.5 2 Variability Ratio = 1.7

Note: Project Capital Costs for Barton Alternatives range from a low $2.4M to a high of $38.5M

COMMUNITY IMPACT

1. Location 2
Small, above ground facilities and vents may cause 
limited reduction in land use. Design must consider 
surrounding land use. 

2
Small, above ground facilities and vents may cause 
limited reduction in land use. Design must consider 
surrounding land use.

2
Small, above ground facilities and vents may cause 
limited reduction in land use. Design must consider 
surrounding land use.

2. Potential 
Community 
Impacts

2

Community has expressed concern about facility 
changing character and nature of the neighborhood. 
However, facilities can be design such that any small 
aboveground facilities can fit into community vision 
that is consistent with current surrounding uses.  
Back to back construction at the site (first the Pump 
Station upgrade and then a CSO facility)  will cause 
more intense construction fatigue for the nearby 
neighbors.

2

Community has expressed concern about facility 
changing character and nature of the neighborhood. 
However, facilities can be design such that any small 
aboveground facilities can fit into community vision 
that is consistent with current surrounding uses.  
Back to back construction at the site (first the Pump 
Station and then a CSO facility) will cause more 
intense construction fatigue for the nearby neighbors.

2

Community has expressed concern about facility 
changing character and nature of the neighborhood. 
However, facilities can be design such that any small 
aboveground facilities can fit into community vision 
that is consistent with current surrounding uses.

3. Construction 
Impacts 1

Neighbors are close and will be affected bty 
construction traffic and noise.  Ferry riders will be 
affected by construction traffic.  State Patrol will need 
to direct traffic during Ferry hours. Neighbors 
accessing Cove Park will be affected.

1

Neighbors are close and will be affected by 
construction traffic and noise.  Ferry riders will be 
affected by construction traffic.State Patrol willneed to 
direct traffic during Ferry operating hours. Impact to 
Ferry System. Neighbors accessing Cove Park will be 
affected.

1

 State Patrol will need to direct traffic during Ferry 
operating hours--impact to State Ferry System. 
Neighbors are close and will be affected by 
construction traffic and noise. Ferry traffic will be 
affected by construction. Neighbors accessing Cove 
Park will be affected.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: R/W PIPE STORAGE, BOTTOM OF BASIN 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND PERMITTING

1. City of Seattle Comprehensive Plan 3

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows for which the County 
maintains responsibility. In addition, no residential 
property acquisition will be necessary under this 
alternative.                                                                                                                                       

3

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows for which the County 
maintains responsibility. In addition, no residential 
property acquisition will be necessary under this 
alternative.  

3

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows for which the County 
maintains responsibility. In addition, no residential 
property acquisition will be necessary under this 
alternative and it's location is within a former school 
parking lot.  

2. Seattle Municipal Code (SMC/Zoning Code) 3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Zoning: N/A (Located in ROW).  

3
Utilities would be buried underground in the ROW 
which would only temporarily disrupt public access. 
Zoning: N/A (Located in ROW).  

3  Zoning is Single Family Residential.  Existing use is 
school parking lot.

3. Shoreline Master Program Compatibility 3 Utilities would be buried underground in the ROW.  3 N/A - Not within Shoreline District. 3 N/A - Not within Shoreline District.

4. Permitting Complexity 1

This alternative may require a Shoreline Permit for 
portions of the alternative within 200-ft of the 
shoreline. Potential for marine access will add federal 
and state permits in addition to local permits.  This 
could add up to a year or more to the schedule. 
Affected roadways have high traffic volume in 
residential and neighborhood commercial land uses 
with regional transportation use. Will require careful 
traffic planning to maintain access. Work hours likely 
to be restricted. Permit review likely to be most 
complex.

2

Only local permits required from SDOT (no federal or 
state permits required). Traffic impacts for local 
residents. Provisions for temporary and emergency 
access required.

SDOT Street Use permit fees could be extremely 
high because of size of facilities (pipe storage) and 
number of structures located within ROW (Costs 
accounted for in Cost Effectiveness Category). 

2

Public facilities may require City Council approval. No 
state or federal permit nexus - local permits only. 
Roadways not affected, or affected roadways are low 
volume and provide access to few residents

5. Property Acquisition Complexity 2
SDOT (Fauntleroy Way major arterial), may require 
additional property for ancillary facilities (odor control, 
electrical, generator, etc.). Acquisition is possible.

2
SDOT residential street, may require additional 
property for ancillary facilities (odor control, electrical, 
generator, etc.). Acquisition is possible.

3 Fauntleroy Community Association (own's property)  
may be amenable to locating facility on property.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: R/W PIPE STORAGE, BOTTOM OF BASIN 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT

1. Cultural Resources 1

Based on site characteristics, project area has high 
probability of containing archaeological resources.  
Significant archaeological resources found in project 
area north of ferry dock. No historic resources in 
project area.

1

Based on site characteristics, project area has high 
probability of containing archaeological resources.  
Significant archaeological resources found adjacent 
to project area. Executive Order 0505 process would 
cause delay of up to a year or more and could result 
in denial of project. No historic resources in project 
area.

2

No known archaeological sites. Based on site 
characteristics, project area has medium probability 
of containing archaeological resources. Fauntleroy 
School has been nominated as a Seattle Landmark.

2. Fish and Wildlife 1 Fauntleroy Creek, which is used by coho salmon, 
crosses project area in pipe south of ferry dock. 3 No impacts anticipated. 3 No impacts anticipated.

3. Wetlands, Streams, and Shoreline 2
Fauntleroy Creek crosses project area in pipe south 
of ferry dock. No wetlands or shoreline in project 
area.

3 No wetlands, streams, or shoreline within project 
area. 3

No wetlands or shoreline within project area. 
Fauntleroy Creek located south of project area. No 
impacts to creek or creek buffer anticipated.

4. Soils and Sediments 2
No known contaminated sites in project area.  Project 
area is within liquifaction zone. No steep slopes 
and/or potential or known landslide areas.

3
No known contaminated sites.  Project area is not 
within liquifaction zone. No steep slopes and/or 
potential or known landslide areas.

3
No known contaminated sites in project area.  Project 
area is not within liquifaction zone. No steep slopes 
and/or potential or known landslide areas.

5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: R/W PIPE STORAGE, BOTTOM OF BASIN 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

TECHNICAL

1. Technical Complexity 3
At bottom of basin and will capture peak flow using a 
weir in a diversion structure.  Most reliable and will 
not require telemetry to divert flows.

2

Mid-Basin Alternative but close to bottom of the 
basin.  Will require some telemetry and possibly 
predictive algorithms.  Considered more reliable 
since close to the bottom of the basin.

2

Mid-Basin Alternative.  Will require some telemetry 
and possibly predictive algorithms.  Closer to bottom 
of basin so will be more reliable than up-basin 
alternatives.

2. Compatibility with Existing WW system 2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

3. Flexibility/Adaptive Management 2

Ability to expand in the R/W is limited because of 
space and ground surface restrictions.  Ability to 
lengthen pipe limited because of steep excavation 
depths north and south of the placement area.

3
May be able to lengthen pipe and expand capacity 
northward past Henderson Street.  Will need to 
reconfigure drain chamber.

3 Area available within parking lot of Fauntleroy School 
to expand tank or construct auxillary tank.

4. Constructability/Implementation Schedule 1

There may be construction difficulties with 
groundwater and excavation.  Difficult construction 
conditions within street R/W; issues associated with 
ferry traffic.

2

There may be construction difficulties with 
groundwater, archaeological conditions, and 
excavation.  Difficult construction conditions within 
street R/W; issues associated residential access 
during contruction.

3
No significant construction issues or risks beyond 
typical structure excavation and construction.  Few, if 
any, traffic or access issues identified.

O&M

1. Staffing 3

Facility can be automatically started (gravity overflow) 
and run autonomously under design conditions. 
Minimal staffing required for operation and shut 
down. Some staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility will be started using monitoring and telemetry. 
This may require operator response to ensure proper 
startup and operation of the facility. Some 
staffing/supervision may needed for cleaning. Facility 
should not impact downstream facilities.

2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility will be started using monitoring and telemetry. 
This may require operator response to ensure proper 
startup and operation of the facility. Some 
staffing/supervision may needed for cleaning. Facility 
should not impact downstream facilities.

2. Training 3

Staff familiary with storage facilities and technology - 
Henderson & Mercer Street Tunnel. Similar control 
approaches to other facilities within the system can 
be specified for consistency.

3

Staff familiary with storage facilities and technology - 
Henderson & Mercer Street Tunnel. Similar control 
approaches to other facilities within the system can 
be specified for consistency.

3

Staff familiary with storage facilities and technology - 
North Creek. Similar control approaches to other 
facilities within the system can be specified for 
consistency.

3. Reliability 3

System is not complex.  Gravity diversion over a weir.  
Power not critical for ability to store peak flows. 
Storage is a proven technology for controlling peak 
flow events.

2

System requires telemetry/controls to effectively store 
peak flows.  System will need a motorized gate or 
other mechanism to actively divert flows when a peak 
event is imminent.  Power is critical for operation of 
telemetry & monitoring equipment and ability to store 
peak flows. Storage is a proven technology for 
controlling peak flow events.

2

System requires telemetry/controls to effectively store 
peak flows.  System will need a motorized gate or 
other mechanism to actively divert flows when a peak 
event is imminent.  Power is critical for operation of 
telemetry & monitoring equipment and ability to store 
peak flows. Storage is a proven technology for 
controlling peak flow events.

4. Maintenance 3

Alternative requires less maintenance than other 
alternatives.  Automatic flushing gates should provide 
most, if not all, the cleaning needed.  Minimal 
telemetry/controls to maintain (typical level sensing 
and pump system controls). Assumes no entry.

2

Alternative requires less maintenance than most 
other alternatives.  Automatic flushing gates should 
provide most, if not all, the cleaning needed.  More 
complex telemetry/controls than bottom of the basin 
alternatives (pump station monitors, possible flow 
meters, level sensing and pump system controls). 
Assumes no entry.

2

Alternative requires less maintenance than most 
other alternatives.  Automatic flushing gates should 
provide most, if not all, the cleaning needed.  More 
complex telemetry/controls than bottom of the basin 
alternatives (pump station monitors, possible flow 
meters, level sensing and pump system controls). 
Assumes no entry.

5. Safety 1
Street access required. Traffic control procedures 
required. Street use/closure permit required. Heavily 
travelled roadway.

2

Street access required. Traffic control procedures 
required. Street use/closure permit required. 
Residential street is less travelled than other 
alternatives.

3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

CAROLLO ENGINEERS/TETRATECH PAGE 7 OF 12
12/27/2010

PRELIMINARY DRAFT - FOR DISCUSSION PURPOSES ONLY

roberta.johnson
Typewritten Text
December 2009Alternatives Screening





Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1D: R/W PIPE STORAGE, BOTTOM OF BASIN 1E: PIPE STORAGE, UPPER FAUNTLEROY WAY SW 1F: RECTANGULAR STORAGE NEAR FAUNTLEROY SCHOOL
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

COST EFFECTIVENESS

1. Project Capital Costs 3 Relative cost = 1.2 3 Relative cost = 1.0 3 Relative cost = 1.4

2. Life Cycle Costs

3. Cost Variability/Risk 3 Variability Ratio = 1.2 3 Variability Ratio = 1.2 3 Variability Ratio = 1.1

Note: Project Capital Costs for Barton Alternatives range from a low $2.4M to a high of $38.5M

COMMUNITY IMPACT

1. Location 3 Facility does not impede land use. 3 Facility does not impede land use. 2
Small, above ground facilities and vents may cause 
limited reduction in land use. Design must consider 
surrounding land use.

2. Potential Community Impacts 3 Does not change community vision of itself as 
facilities in street. 3 Does not change community vision of itself as 

facilities in street. 2
Design can help small aboveground facilities fit into 
community vision that is consistent with current 
surrounding uses.

3. Construction Impacts 1

Construction duration, access limitations, and traffic 
disruption will be significant to ferry traffic as well as 
utilities relocations, nearby residences,  emergency 
vehicle access. Construction controls used to reduce 
impacts will be difficult to implement.  

1

Construction duration, access limitations, and traffic 
disruption as well as utilities relocations will adversely 
impact up to 7 residences, emergency vehicle 
access. Construction controls used to reduce impacts 
will be difficult to implement.  

2

Construction traffic and hauling will use residential 
arterials. Wooded area provides visual buffer from 
nearby residences. Some aspects of construction can 
be reduced through design and construction controls.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1G: RECTANGULAR STORAGE, BASIN 416 ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 4A: PEAK FLOW REDUCTION, BASIN 416
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

LAND USE AND PERMITTING

1. City of Seattle Comprehensive Plan 2

Storage is compatible with existing land use within 
ROW, but may not be fully consistent with Seattle Parks 
policies (if tank is located within Roxhill Playground). 
According to the Seattle Department of Parks and 
Recreation Non-Park Uses of Park Lands - Policy 
endorsed by City Council Resolution #29475 (October 
1996), it is the policy of the Department to eliminate and 
prevent unauthorized non-park uses.

1 The large size of facility would most likely be contrary 
to Land Use policies LU 58, 61, & 62. 3

Section 6.5 of the Seattle Comprehensive Plan 
(Utilities Element of the Planning Policies, U16) 
states that the City should work cooperatively with 
King County to identify and expeditiously address 
combined sewer overflows for which the County 
maintains responsibility. 

2. Seattle Municipal Code (SMC/Zoning Code) 2

Zoning is Single Family Residential, but pipe will be 
located within ROW, except for small storage tank 
and ancillary facilitites on public/private property.  If 
located on Parks property, will need to demonstrate 
consistency with Dept. policies. 

1
Zoning is Single Family Residential. New sewage 
treatment plants or expansion of existing are 
prohibited in SFR areas.

3 Consistent with SMC

3. Shoreline Master Program Compatibility 3 N/A - Not within Shoreline District.  New treatment plants are not allowed in Shoreline 
District 3 N/A - Not within Shoreline District.

4. Permitting Complexity 2

No federal or state nexus.  Local permits, SDOT 
Street Use.  Seattle Parks approval may be 
necessary. Affected roadways have moderate traffic 
volume in residential and neighborhood commercial 
land uses. Will require careful traffic planning to 
maintain access. Work hours may be restricted. 
Permit review likely to be more complex.

1

This alternative will require a Shoreline Permit. 
Potential for marine access will add federal and state 
permits in addition to local permits.  This could add 
up to a year or more to the schedule. Affected 
roadways have high traffic volume in residential, and 
neighborhood commercial land uses with regional 
transportation use. Will require careful traffic planning 
to maintain access. Work hours likely to be restricted. 
Permit review likely to be most complex. Treatment 
plant is an inconsistent use for single-family 
residential zone.

2

ROW permits required. Water quality treatment 
issues may increase permitting complexity. Affected 
roadways have moderate traffic volume in residential 
and neighborhood commercial land uses. Will require 
careful traffic planning to maintain access. Work 
hours may be restricted. Permit review likely to be 
complex.

5. Property Acquisition Complexity 1

Assumes tank would be located in Roxhill 
Playground.  Difficult acquisition because it is an 
active public property. Rating would change from 1 to 
2 if tank located on private property.

2
Single family residential, neighborhood has 
expressed concerns, waterfront real estate.  
Acquisition is possible

2
Street use permits, may require rights of entry for 
property disconnection.  May require property 
acquisition for stormwater treatment facilities.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1G: RECTANGULAR STORAGE, BASIN 416 ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 4A: PEAK FLOW REDUCTION, BASIN 416
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

ENVIRONMENT

1. Cultural Resources 3

No known cultural resources in portion of project area 
located within Barton Basin. Based on project site 
characteristics, project site located within Barton 
Basin has low probability of containing archaeological 
resources. Need to check area east of Barton Basin 
in vicinity of Roxhill Playground. 

2

No known archaeological sites. Based on site 
characteristics, project area has high probability of 
containing archaeological resources.  Ethnographic 
site located south of ferry dock.  Residential 
properties next to ferry dock are on Seattle Historic 
Inventory.

3

No known archaeological sites. No known cultural 
resources in project area. Based on site 
characteristics, project area has low probability of 
containing archaeological resources. Disconnections 
in upper basin not expected to impact archaeological 
or historic resources.

2. Fish and Wildlife 2 Roxhill Playground identified on Priority Habitat and 
Species (PHS) map. 1

Assuming marine access is required, construction 
would likely have adverse effects on fish and wildlife 
and/or their habitat in Puget Sound. Fauntleroy 
Creek, which is used by coho salmon, crosses 
through project area south of ferry dock.

2

Construction of this alternative would not affect fish 
and wildlife, or their habitat. Operation could have 
adverse effects on fish and wildlife if treatment was 
not required for stormwater discharges.

3. Wetlands, Streams, and Shoreline 3 No wetlands, streams, or shoreline within project 
area. 1

Assuming marine access is required, construction 
would impact Puget Sound shoreline. Fauntleroy 
Creek crosses through project area south of ferry 
dock. No wetlands in project area.

3 No wetlands, streams or shoreline in project area.

4. Soils and Sediments 2

No known contaminated sites in project area 
(contamined sites located at south end of Roxhill 
Playground). No steep slopes or potential or known 
landslide areas in project area. Liquifaction zone in 
Roxhill Playground. 

2

No known contaminated sites in project area. Project 
area is within liquifaction zone.  Steep slopes located 
in project area on south side of ferry terminal. No 
potential or known landslide areas in project area.

2

No known contaminated sites in project area. Project 
area is not within liquifaction zone. No steep slopes 
and/or potential or known landslide areas. Operation 
could impact sediment quality if treatment was not 
required for stormwater discharges.

5. Water Quality 3 No new untreated discharges to surface waters. 3 No new untreated discharges to surface waters. 1
It is assumed that stormwater treatment would not be 
required. If stormwater treatment was required, rating 
would change from 1 to 3.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1G: RECTANGULAR STORAGE, BASIN 416 ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 4A: PEAK FLOW REDUCTION, BASIN 416
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

TECHNICAL

1. Technical Complexity 1 Furthest away from CSO overflow.  Will involve 
complex telemetry and possibly predictive algorithms. 1 Complex wastewater equipment and instrumentation 3 No wastewater equipment or telemetry.

2. Compatibility with Existing WW system 2

May prolong peak event to existing system because 
stored flows will be fed back into the system after 
peak event passes.  More pounds of BOD, TSS will 
be routed through treatment facilities.

3 Will not affect the operation of the existing treatment 
system.  3 Will not affect the operation of the existing treatment 

system.

3. Flexibility/Adaptive Management 3 Area available within Roxhill Playground to expand 
tank or construct auxillary tank. 2

Limited space available for expansion or construction 
of auxillary tank.  Property is limited at the bottom of 
the basin and ability to expand in the future could be 
problematic.

2 Additional separation could be undertaken if initial 
efforts do not provide control.

4. Constructability/Implementation Schedule 2

No significant construction issues or risks beyond 
typical structure excavation and construction.  
Possible traffic and access issues regarding 
temporary construction conditions associated with 
Roxhill Playground.

2
There may be construction difficulties with 
groundwater and excavation.  Limited construction 
access and issues associated with ferry traffic.

2

There may be construction difficulties with 
groundwater and excavation.  Difficult construction 
conditions within street R/W; issues associated with 
residential for rooftop disconnections.

O&M

1. Staffing 2

Facility can be automatically started and run 
autonomously under design conditions. However, 
facility will be started using monitoring and telemetry. 
This may require operator response to ensure proper 
startup and operation of the facility. Some 
staffing/supervision may needed for cleaning. Facility 
should not impact downstream facilities.

1

Facility can be automatically started but will require 
operator response to ensure proper startup and 
operation.  staffing/supervision may needed for 
cleaning. Facility should not impact downstream 
facilities.

3
Facility is passive and does not require staff for 
startup.  Periodic maintenance of possible stormwater 
treatment facility.

2. Training 3

Staff familiary with storage facilities and technology - 
North Creek. Similar control approaches to other 
facilities within the system can be specified for 
consistency.

1
There are no other high-rate clarification treatment 
systems in the KC system. Staff un-familiar with 
Actiflo or packaged HRC system.  

3 There are numerous stormwater conveyance and 
treatment facilities throughout the area.

3. Reliability 2

System requires telemetry/controls to effectively store 
peak flows.  System will need a motorized gate or 
other mechanism to actively divert flows when a peak 
event is imminent.  Power is critical for operation of 
telemetry & monitoring equipment and ability to store 
peak flows. Storage is a proven technology for 
controlling peak flow events.

2

System requires telemetry/controls to effectively store 
peak flows.  Power is critical for operation of 
treatment facility, telemetry & monitoring equipment. 
Treatment technology is proven. 

3

System is not complex.  Gravity stormwater and 
treatment system. Peak flow reduction, when 
effectively implemented, is a proven technology for 
controlling peak flow events.

4. Maintenance 2

Alternative requires less maintenance than most 
other alternatives.  Automatic flushing gates should 
provide most, if not all, the cleaning needed.  More 
complex telemetry/controls than bottom of the basin 
alternatives (pump station monitors, possible flow 
meters, level sensing and pump system controls). 
Assumes no entry.

1

System will require the most maintenance of all 
alternatives. The treatment plant will have numerous 
systems (chemical, pumping, controls,  disinfection, 
etc.) to maintain.

3
Minimal maintenance compared to other alternatives.  
Typical stormwater piping and treatment system 
maintenace.

5. Safety 3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

3
No street access required. No traffic control 
procedures required. No street use/closure permit 
required.

2 Maintenance of storm sewers will require manhole 
access in streets.
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Barton, Murray, Magnolia and North Beach CSO Projects
Alternatives Analysis

BARTON BASIN ALTERNATIVES

CATEGORY / CRITERIA ALTERNATIVE 1G: RECTANGULAR STORAGE, BASIN 416 ALTERNATIVE 3A - END OF PIPE TREATMENT, BOTTOM OF BASIN ALTERNATIVE 4A: PEAK FLOW REDUCTION, BASIN 416
IMPACT 
RATING DESCRIPTION IMPACT 

RATING DESCRIPTION IMPACT 
RATING DESCRIPTION

COST EFFECTIVENESS

1. Project Capital Costs 2 Relative cost = 1.9 1 Relative cost = 16.1 1 Relative cost = 5.1

2. Life Cycle Costs

3. Cost Variability/Risk 2 Variability Ratio = 1.6 3 Varability Ratio = 1.1 1 Variability Ratio = 4.1

Note: Project Capital Costs for Barton Alternatives range from a low $2.4M to a high of $38.5M

COMMUNITY IMPACT

1. Location 2
Small, above ground facilities and vents may cause 
limited reduction in land use. Design must consider 
surrounding land use.

1 Changes land use. 3 No above grade facilities anticipated.

2. Potential Community Impacts 2
Design can help small aboveground facilities fit into 
community vision that is consistent with current 
surrounding uses.

1 Signficant O&M activities and storage of chemicals. 
Incompatible with land use. 2

Project will not increase the risk of flooding or slope 
instability. Traffic will be impacted due to access of 
facilities from roadway for maintenance.

3. Construction Impacts 1

Due to construction duration, multiple sites, 
temporary closure of playground, and pipeline 
alignment along residential arterials, impacts will be 
significant.  

1
Neighbors are close and will be affected by 
construction traffic and noise.  Ferry riders will be 
affected by construction traffic.

2

Rating a 2 because cut and cover work is 
quicker.Roads will be torn up.  There will be 
significant traffic and access impacts during 
construction.  Neighbors will be affected by 
construction noise.
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Murray Basin CSO Coarse Screening Matrix ‐ PRELIMINARY DRAFT FOR INTERNAL REVIEW ONLY 
    Alternative Being Considered 
  Evaluation Factor  CAG 2 – Storage in Lincoln 

Park Near Colman Pool 
CAG 2A – Storage at Lincoln 
Park Lower Parking Lot 

CAG 8 – Upper Basin Storage  KC 1A –Storage at Lowman 
Beach Park 

KC 1Bb –Storage in Vicinity of 
Murray Ave. & Lincoln Park 

Way 

KC 1F – Storage on Private 
Property in the Beach Drive 

Area 
What are the significant 
challenges associated with 
this alternative? 

Community Impact 
 

1. Long‐term impact 
associated with siting a 
CSO facility in a high‐use 
park setting.  

2. Not accepted by the 
Barton community. Very 
likely will appeal all 
permits. 

3. Impacts to ferry traffic and 
Fauntleroy traffic during 
construction.  

4.  Concurrent construction 
impacts to the Fauntleroy 
community for 5‐7 years 
from multiple construction 
projects (Barton PS 
upgrade; CAG 2; and 
Barton CSO project). 

5. Surface features will affect 
existing park users. 

6. Construction right next to 
pool will increase safety 
concerns and other 
impacts of nearby park 
users. 

7. ADA access restrictions for 
community to pool 

8. Is an Olmsted park 
designation.  

1. Impacts to ferry traffic and 
Fauntleroy traffic during 
construction.  

2. Concurrent construction 
impacts to the Fauntleroy 
community for 5‐7 years 
from multiple construction 
projects (Barton PS 
upgrade; CAG 2; and Barton 
CSO project). 

3. Odor concerns in parking 
lot/trapped air/pressure to 
gravity. 

4. Parking disruption for O/M 
activities 

5. ADA access 
6. May need additional odor 

control by Lowman Park. 
7. Parking reduction and traffic 

detours will impact large 
organized events, in 
addition to typical park 
users, at this regional park. 

1. Long‐term impact 
associated with siting 
numerous CSO facilities 
throughout the 
neighborhood.  The 
proposed sites require 
siting in 2 parks. 

2. New stakeholders that will 
need to be engaged. 

3. High traffic impacts in 
multiple locations. 

1. Long‐term impact 
associated with siting a 
CSO facility in a high‐use 
park setting. Lowman 
Beach Park zoned 
Conservancy Recreation 
with prohibited utility 
service use. 

2. Surface features may 
affect park users. 

3. Strong opposition from 
CAG/community. 

4. Could threaten schedule 
due to resistance. 

1. CAG #2 choice (after CAG 
2A) 

2. Requires another large 
pump station in the park 
area. 

3. May require property 
acquisition. 

4. Construction in street as 
well as in the triangle; 
extensive impacts to the 
community. 

1. Community expressed 
long‐term impact 
associated with changing 
the character of the 
neighborhood residential 
area. 

2. Work will extend Into 
ROW. 

3. Cannot rebuild homes. 
4. Property acquisition 

required (15 units, ~ 30 
people). 
 

Technical  1. Very difficult to construct 
due to limited site space 
and distant access from 
streets for construction 
crews and equipment. 

2. Requires complex control 
scheme for flow diversion. 
Reliable flow control is 
uncertain because King 
County does not have 
experience or familiarity 
with this type of flow 
control. 

3. Results in two storage 
structures for Murray 
Basin. Reduces the storage 
size at Murray, but does 
not eliminate the need for 

1. Requires complex control 
scheme for flow diversion. 
Reliable flow control is 
uncertain because King 
County does not have 
experience or familiarity 
with this type of flow 
control. 

2. Results in two storage 
structures for Murray 
Basin. Reduces the storage 
size at Murray, but does 
not eliminate the need for 
storage and all associated 
site impacts. 

3. KC still has to build a 
facility for odor control 
and generator by Lowman 

1. Multiple diversion and 
storage points throughout 
the upper portion of 
collection increases system 
complexity, thereby 
decreasing the certainty of 
reliable flow control.  

2. Upper basin storage 
requires larger storage 
facilities when compared 
to bottom‐of‐basin storage 
in order to increase the 
certainty of flow control. 

3. Does not eliminate the 
need for bottom‐of‐basin 
storage. 

4. Construction – concurrent 
or sequential both present 

1. Best technical alternative, 
as well as for future 
odor/generator. Close to 
existing facility. 

2. The scheme in Alternatives 
1A and 1F is the simplest 
and most predictable to 
operate based on prior 
experience. Highest 
certainty of performing 
reliable flow control. 
 

 

1. The site at Murray Ave 
and Lincoln Ave is difficult 
to access and build on. 

2. Peak flow PS needed (10 
mgd) near existing Murray 
PS. 

3. 2 storage facilities 
needed; increases 
construction. 

4. Opportunity to avoid 
building diversion 
structure and connect to 
existing PS, although a 
larger peak flow pump 
station will be needed. 

 

1. Nearby steeply sloped 
areas present technical  
and geotechnical 
challenges during design 
and construction.  

2. The scheme in 
Alternatives 1A and 1F are 
the simplest and most 
predictable to operate 
based on prior 
experience. Highest 
certainty of performing 
reliable flow control. 

 





storage and all associated 
site impacts. 

4. KC still has to build a 
facility for odor control 
and generator by Lowman 
Park. 

5. Limit to when you can 
construct – may be closed 
to construction during 
busy summer months for 
pool. 

6. Lots of manpower/flagging 
needs during construction. 

7. Geo tech issues – close to 
ground water/saline 
water. 

8. Not maximizing capacity of 
conveyance.  

Park.
4. Not maximizing use of 

conveyance. 
5. Adjacent arterial access 

facilitates construction. 
6. Better location for 

constructing deep 
excavation from geo tech 
perspective. 

high challenges due to 
limited site space for 
construction and staging. 

5. Greater uncertainty in 
predicting flows higher in 
basin. 

6. As many storage tanks as 
rest of the entire program. 

7. Storage higher in the basin 
increases the potential to 
surcharge the collection 
system and the possibility 
of local sewer backups. 

Environmental  1. Possible tree removal. 
2. Restoration 

area/volunteer grants for 
restoration. 

3. Historic status of pool. 

1. Possible impact to trees.
2. Vegetated areas around 

park disrupted. 

1. 2 parks involved.
2. Traffic, noise, disruption 

throughout community. 
3. High potential for 

encountering soil 
contamination (dry 
cleaner) 

1. Loss of old trees. 
2. Conservancy zone. 

 

1. The site contains wetlands 
and an associated stream. 
The feasibility of obtaining 
environmental approvals 
for this alternative is 
highly uncertain. 

2. Lengthy council review 
(minimum 12 months). 

O&M  1. Serious concerns over 
complexity of routing 
flows out of Barton PS 
force mains and into 
storage facility located 
between two pump 
stations. 

2. KC has no previous 
experience with motorized 
valves and predictive 
ability to use these valves. 

3. Access to tank – 
pedestrian hazards on 
path. 

1. Not first choice due to 
complexity factor (but 
solvable). 

2. Risk of reliability needs 
quantifying. 

3. Safety for access in 
parking lot  

1. Multiple facilities for 
O&M staff to maintain 
increases staffing 
requirements and reduces 
overall system reliability.  

1. Complex operations.
2. Reliability concerns. 
3. Multiple facilities required 

for stable control. 
 

Land Use/Permitting  1.  The park is in CR zoning 
and building this 
prohibited and will require 
code amendment or 
rezoning. 

2. Would have to 
demonstrate no other 
feasible alternative. 

1. Lengthy, uncertain process 
associated with allowing 
use of existing park 
property for CSO facility. 
However, siting majority of 
facilities within existing 
parking area may mitigate 
this issue. 

2. Differentiator being under 
parking lot as opposed to 
traditional park use. 

1. Lengthy, uncertain process 
associated with property 
acquisition at multiple 
sites. This includes parks 
again. 

2. Parks locations will require 
council approval. 

1. The park is in CR zoning 
and building this 
prohibited and will 
require code amendment 
or rezoning. 

2. Would have to 
demonstrate no other 
feasible alternative. 
 

1. Lengthy, uncertain 
process associated with 
allowing use of existing 
park property for new 
pump station if sited in 
park. 

2. Private property 
acquisition potentially 
required for new pump 
station. 

3. Storage tank 

1. Requires acquisition of up 
to six privately owned 
properties.  

2. Facility extends into ROW. 





3. Can restore park use to 
close to what was 
originally there. 

4. Staging in park. 
 

permitting/approval 
requires City Council 
approved revisions to the 
Critical Areas Ordinance. 

       
Why should this alternative 
move forward? 

  Not recommended for further 
evaluation. 

The impacts to the community 
are well documented. Limiting 
facilities to within existing 
parking areas may reduce the 
impact on parks, making this 
alternative more feasible from 
a land use perspective.  

Not recommended for further 
evaluation. 

The impacts to the 
community are well 
documented. However, this 
alternative is a very cost‐
effective, reliable alternative 
for CSO control. 

Not recommended for further 
evaluation. 

Although there are technical 
challenges, the planning team 
is confident that these can be 
reasonably dealt with during 
design. This alternative is a 
cost‐effective, reliable 
alternative for CSO control. 
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KING COUNTY WASTEWATER TREATMENT DIVISION 
COMBINED SEWER OVERFLOW (CSO) BEACH PROJECTS 

BARTON BASIN 
 

PUBLIC INVOLVEMENT AND OUTREACH 
 
The goal of public involvement and outreach was to inform interested citizens about the 
Combined Sewer Overflow Beach project in the Barton basin and to provide opportunities for 
meaningful involvement in the CSO control planning process. 
 
The public process objectives were to: 
• Provide timely and clear information to stakeholders and the public about the purpose of the 

project and their opportunities to participate. 
• Conduct a clear, systematic, and objective process for identifying and evaluating alternatives 

for CSO control and associated wastewater infrastructure (pump station, pipeline, etc.), and 
selecting preferred alternative(s) and site(s).  

• Obtain input from stakeholders and the public on the alternatives and criteria before preferred 
alternative(s) and site(s) are selected by King County. 

 
AGENCY STAKEHOLDER ENGAGEMENT PROCESS 
 
To facilitate stakeholder input, a workshop for local and state agency staff and tribal entities was 
held on May 7, 2009 to advise the development of the CSO control alternatives and their 
evaluation criteria.  This workshop covered the four basins associated with the CSO Beaches 
project: North Beach, South Magnolia, Murray, and Barton.  Agencies and Tribes were sent a 
letter of invitation and a reminder email.  A meeting summary was sent to all attendees. 
 
The workshop participants reviewed the CSO program, the range of approaches the County 
considered to address CSOs in the four basins, and its public outreach approach.  Participants 
provided input on the approaches, existing conditions, current and future projects, plans and 
opportunities for coordination and methods for public outreach.  The project team used this input 
to guide development of the range of alternatives that would be considered as well as to modify 
the existing public involvement plan where appropriate. 
 
A technical memo was sent in the winter of 2010 to agency stakeholders as the alternatives were 
narrowed from nine to three.  The memo explained how the short list of alternatives was 
determined and solicited written comments to inform the identification of an alternative for 
environmental review. Agencies were also notified via email of all public meetings.  
Stakeholders will receive a letter explaining how their input was used to inform the process, as 
well as provide information about the upcoming SEPA process.   
 
Elected officials (King County Executive, Councilmember Jan Drago and Joe McDermott, 
Seattle City Councilmember Rasmussen), agencies (Department of Ecology, Seattle Public 
Utilities and Seattle Public Utilities and Neighborhoods Committee, Suquamish, Muckelshoot 
and Tulalip Tribes) and regional committees (Metropolitan Water Pollution Abatement Advisory 
Committee and Regional Water Quality Committee) were briefed at key milestones for each 
basin. 
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PUBLIC MEETINGS AND BRIEFINGS  
 
King County hosted public meetings, community group meetings and briefings between 2007 
and 2010 to provide information about the development of CSO control alternatives and to 
facilitate active public participation in the planning process.  In advance of the public meetings, 
postcards or newsletters were mailed to property owners in the basin area, people who had joined 
the mailing list, and representatives of community organizations who had expressed interest in 
the planning process.  Email notifications were sent to the County’s contact lists and community 
organizations with listservs for additional distribution.  Notices of public meetings were 
available on the project and King County website and were provided to local and regional media 
through news releases.   
 
Public Meetings:  

•  June 27, 2007:  A joint public meeting was held for the Barton and Murray communities 
to explain the CSO Beach project and discuss the alternative means for controlling 
CSO’s.  

• October 8, 2009: A public open house was held to provide an overview of the CSO 
control problem in the Barton basin, explain approaches identified to control CSOs, 
provide information on how to stay up to date on progress, and solicit input. 

• March 18, 2010: A public meeting was held to present the three preferred CSO control 
alternatives and solicit public input.  

• August 5, 2010: A technical information session was held to provide additional 
information about the Green Stormwater Infrastructure alternative to residents in sub 
basin 416, east of 35th Ave SW. 

• November 1, 2010: A public meeting was held to present a community-generated 
alternative proposing a CSO facility sited in Lincoln Park on Fauntleroy Way in the 
Barton basin, and to solicit feedback on this alternative.   

 
Community Group Meetings and Briefings: 

• 2007 – 2008: Several community briefings were given at the request of the Fauntleroy 
Community Association during regularly scheduled board meetings. 

• November 10, 2009: The Fauntleroy Community Association board held a meeting to 
discuss concurrent projects including the Barton Pump Station upgrade, the proposed 
CSO control project, and beach sand replacement in Fauntleroy Cove. 

• During 2010, King County public involvement staff attended several Fauntleroy 
Community Association Board meetings to discuss the CSO Beach Project and the 
schedule for selecting alternatives. 

 
Public input from all meetings and briefings was used to identify an alternative for further 
review. Almost all of the respondents recognized the need to address the CSO problem in 
Barton. Most respondents were opposed to siting the facility along Upper Fauntleroy Way S.W. 
across from the ferry terminal due to traffic disruptions.  Respondents were divided on storage at 
the old Fauntleroy school site and green stormwater infrastructure (GSI) in the upper basin, with 
a variety of concerns about both methods of CSO control.  While many respondents were 
enthusiastic about GSI, some were concerned about potential drainage, landslide and stability 
issues.  
 
Barton basin residents and the Fauntleroy community voiced opposition to the storage under the 
south parking lot in Lincoln Park based on concerns over the potential for 5-7 years of multiple 
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construction projects in the immediate vicinity with impacts to ferry staging, traffic, and Lincoln 
Park access and parking. 
 
PUBLIC INFORMATION 
 
Project Website  
In 2009 a project website, www.kingcounty.gov/CSObeachprojects, was established to make 
information on the development of the CSO control approaches available to the public. A link to 
the project website was made available on the Wastewater Treatment Division’s homepage and 
provided to the public in meeting notices, press releases, newsletters, emails and at meetings. 
 
Notice of all public meetings and stakeholder workshops were posted on the website.  After 
public meetings, written summaries, presentations, and handouts were made available on the 
website.  Interested parties were able to sign up for the project mailing list and were provided a 
phone and email contact for King County staff. 
 
Technical information was made available on the website as a separate link 
(http://www.kingcounty.gov/environment/wtd/Construction/Seattle/BeachCSO/Library/TechInfo
.aspx) to allow interested citizens opportunities to better understand the decision process.  
Individuals could request CD copies of the technical information as needed.  
 
Project Mailings 
A newsletter was mailed to basin residents in fall 2009 with information about the upcoming 
decision process for CSO control projects and options for community involvement and 
participation.  The newsletter included a mail-in form to sign up for email updates and/or hard 
copies of web materials.  A second newsletter was sent in spring 2010 to announce the three 
selected alternatives for CSO control and provide information about a public meeting to discuss 
the alternatives.  Newsletters were also provided as a PDF by email and mailed to local and state 
agencies and tribes.  A technical information session flier was sent in July 2010 to residents 
within the upper basin that would be affected by the green stormwater infrastructure solution.  In 
October 2010, a flier was sent to residents in the Fauntleroy neighborhood to announce the 
November 1, 2010 public meeting.  Sandwich boards were also placed throughout Lincoln Park 
and the surrounding neighborhood to ensure maximum attendance at the November meeting. 
 
COMMENT TRACKING AND RESPONSE PROCESS 
 
Members of the public submitted feedback or input in a variety of ways.  Stakeholders and 
members of the public were invited to ask questions and provide comments at all of the 
stakeholder workshops and public meetings.  The consultant team and representatives of King 
County responded to comments and questions during those meetings.  A summary of public 
comment and response from each meeting was posted in the meeting summary available on the 
project website, and a ‘frequently asked questions’ page was included on the website. 
 
King County community relations planning staff received the comments that were submitted via 
the website, an online survey, email and phone.  The comments were saved by County staff for 
their records.  Some comments were intended to inform the CSO control decision process and 
did not require a response.  For questions and comments that did require a response, King 
County staff responded via email or phone.  The West Seattle blog, http://westseattleblog.com/, a 
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media resource used extensively by the Barton and Murray communities, provided extensive 
coverage of options, discussions, decisions and process. 
 
Public input from all meetings, briefings, and comments was used to identify an alternative for 
further review.  Based on the strong level of public input during the decision-making process, 
specific requests from stakeholders, and King County’s commitment to public involvement, the 
County is planning continued public outreach throughout the design and construction phases.  An 
updated public involvement plan will be developed for design and construction to keep the 
community and stakeholders engaged and informed, and to respond to concerns during design, 
environmental review, and construction. 
 



KING COUNTY WASTEWATER TREATMENT DIVISION 
COMBINED SEWER OVERFLOW (CSO) BEACH PROJECTS 

MURRAY BASIN 
 

PUBLIC INVOLVEMENT AND OUTREACH 
 
The goal of public involvement and outreach was to inform interested citizens about the 
Combined Sewer Overflow Beach project in the Murray basin and to provide opportunities for 
meaningful involvement in the CSO control planning process. 
 
The public process objectives were to: 
• Provide timely and clear information to stakeholders and the public about the purpose of the 

project and their opportunities to participate. 
• Conduct a clear, systematic, and objective process for identifying and evaluating alternatives 

for CSO control and associated wastewater infrastructure (pump station, pipeline, etc.), and 
selecting preferred alternative(s) and site(s).  

• Obtain input from stakeholders and the public on the alternatives and criteria before preferred 
alternative(s) and site(s) are selected by King County. 

 
AGENCY STAKEHOLDER ENGAGEMENT PROCESS 
 
To facilitate stakeholder input, a workshop for local and state agency staff and tribal entities was 
held on May 7, 2009 to advise the development of the CSO control alternatives and their 
evaluation criteria.  This workshop covered the four basins associated with the CSO Beaches 
project: North Beach, South Magnolia, Murray, and Barton.  Agencies and Tribes were sent a 
letter of invitation and a reminder email.  A meeting summary was sent to all attendees. 
 
The workshop participants reviewed the CSO program, the range of approaches the County 
considered to address CSOs in the four basins, and its public outreach approach.  Participants 
provided input on the approaches, existing conditions, current and future projects, plans and 
opportunities for coordination and methods for public outreach.  The project team used this input 
to guide development of the range of alternatives that would be considered as well as to modify 
the existing public involvement plan where appropriate. 
 
A technical memo was sent in the winter of 2010 to agency stakeholders as the alternatives were 
narrowed from nine to three.  The memo explained how the short list of alternatives was 
determined and solicited written comments to inform the identification of an alternative for 
environmental review. Agencies were also notified via email of all public meetings.  
Stakeholders will receive a letter explaining how their input was used to inform the process, as 
well as provide information about the upcoming SEPA process.   
 
Elected officials (King County Executive, Councilmember Jan Drago and Joe McDermott, 
Seattle City Councilmember, Rasmussen), agencies (Department of Ecology, Seattle Public 
Utilities and Seattle Public Utilities and Neighborhoods Committee, Suquamish, Muckelshoot 
and Tulalip Tribes) and regional committees (Metropolitan Water Pollution Abatement Advisory 
Committee and Regional Water Quality Committee) were briefed at key milestones for each 
basin. 
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PUBLIC MEETINGS AND BRIEFINGS  
 
King County hosted public meetings, community group meetings and briefings between 2007 
and 2010 to provide information about the development of CSO control alternatives and to 
facilitate active public participation in the planning process.  In advance of the public meetings, 
postcards or newsletters were mailed to property owners in the basin area, people who had joined 
the mailing list, and representatives of community organizations who had expressed interest in 
the planning process.  Email notifications were sent to the County’s contact lists and community 
organizations with listservs for additional distribution.  Notices of public meetings were 
available on the project and King County website and were provided to local and regional medial 
through press releases.   
 
Due to significant concern in the Murray basin, King County convened a community advisory 
group (CAG) to better understand and explore options for CSO control in the Murray basin.  
This group consisted of twelve residents, four alternates, and several ex officio members.   
 
Public Meetings  

• June 27, 2007: A community briefing was held for the West Seattle community to inform 
citizens of the CSO control project. 

• October 7, 2009: A public open house was held to provide residents with broad 
background on the CSO control problem in the Murray basin, explain approaches 
identified to control CSOs, provide information on how to stay up to date on progress, 
and solicit input. 

• March 29, 2010: A public meeting was held to present the three preferred CSO control 
alternatives and solicit public input.  

• June 19, 2010: A technical information session was held to respond to citizens’ requests 
for technical information and information about the process to identify and screen CSO 
control alternatives. 

• November 1, 2010: A public meeting was held to present a Murray CAG-generated 
alternative proposing a CSO facility sited in Lincoln Park on Fauntleroy Way in the 
Barton basin, and to solicit feedback on this alternative.  

 
Community Group Meetings and Briefings 

• Between 2007 and 2009, County staff attended two Fauntleroy Community Association 
board meetings to keep neighbors informed and updated on the project.   

• October 21, 2009: The Morgan Community Association hosted a community meeting to 
discuss CSO control approaches and the public participation process. 

• April 21, 2010: The Morgan Junction Community Association hosted a presentation on 
CSO control alternatives. 

• June – September, 2010: Eight meetings of the Murray CAG were held to debate and 
discuss CSO control alternatives.  

Public input from all meetings and briefings was used to identify an alternative for further 
review.  While most community members recognized the need to deal with CSO control 
problems in the Murray basin, few members supported the three alternatives presented by the 
County.  Neighbors of Lowman Beach Park submitted a statement with more than 700 signatures 
opposed to siting an underground storage facility in Lowman beach Park.  Community members 
considered Lowman Beach Park a treasured space, but they were also against using private 
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property for a storage site.  The in-street control option was also opposed due to possible lengthy 
street closures and traffic disruptions.  The Murray Community Advisory Committee (CAG) was 
established in response to community objection to the Lowman Beach Park alternative. The 
Murray CAG issued a report in October recommending storage in Lincoln Park, triggering strong 
opposition from the Barton/Fauntleroy Community.  
 
PUBLIC INFORMATION 
 
Project website 
In 2009 a project website, www.kingcounty.gov/CSObeachprojects, was established to make 
information on the development of the CSO control approaches available to the public. A link to 
the project website was made available on the Wastewater Treatment Division’s homepage and 
provided to the public in meeting notices, press releases, newsletters, emails and at meetings. 
 
Notice of all public meetings and stakeholder workshops were posted on the website.  After 
public meetings, written summaries, presentations, and handouts were made available on the 
website.  Interested parties were able to sign up for the project mailing list and were provided a 
phone and email contact for King County staff. 
 
Technical information was made available on the website as a separate link 
(http://www.kingcounty.gov/environment/wtd/Construction/Seattle/BeachCSO/Library/TechInfo
.aspx) to allow interested citizens opportunities to better understand the decision process.  
Individuals could request CD copies of the technical information as needed.  
 
Project mailings 
A newsletter was mailed to about 5,000 basin residents in fall 2009 with information about the 
upcoming decision process for CSO control projects and options for community involvement and 
participation.  The newsletter included a mail-in form to sign up for email updates and/or hard 
copies of web materials.  A second newsletter was sent in spring 2010 to announce the three 
selected alternatives for CSO control and provide information about a public meeting to discuss 
the alternatives.  Newsletters were also provided as a PDF by email and mailed to local and state 
agencies and tribes.  A technical information session flier was sent in July 2010 to residents 
within the upper basin that would be affected by the green stormwater infrastructure solution.  In 
October 2010, a flier was sent to residents in the Fauntleroy neighborhood to announce the 
November 1, 2010 public meeting.  Sandwich boards were also placed throughout Lincoln Park 
to ensure maximum attendance at the meeting. 
 
In addition to targeted mailings, news releases were sent at key milestones to local and regional 
media, including blogs, and to city and state agencies for distribution. 
 
COMMENT TRACKING AND RESPONSE PROCESS 
 
Members of the public submitted feedback or input in a variety of ways.  Stakeholders and 
members of the public were invited to ask questions and provide comments at all of the 
stakeholder workshops and public meetings.  The consultant team and representatives of King 
County responded to comments and questions during those meetings.  A summary of public 
comment and response from each meeting was posted in the meeting summary available on the 
project website, and a ‘frequently asked questions’ page was included on the website. 
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King County community relations planning staff received the comments that were submitted via 
the website, an online survey, email and phone.  The comments were saved by County staff for 
their records.  Some comments were intended to inform the CSO control decision process and 
did not require a response.  For questions and comments that did require a response, King 
County staff responded via email or phone.  The West Seattle blog, http://westseattleblog.com/, a 
media resource used extensively by the Barton and Murray communities, provided extensive 
coverage of options, discussions, decisions and process.   
 
Public input from all meetings, briefings, and comments was used to identify an alternative for 
further review.  Based on the strong level of public input during the decision-making process, 
specific requests from stakeholders, and King County’s commitment to public involvement, the 
County is planning continued public outreach throughout the design and construction phases.  An 
updated public involvement plan will be developed for design and construction to keep the 
community and stakeholders engaged and informed, and to respond to concerns during design, 
environmental review, and construction. 
 

http://westseattleblog.com/


 

Murray Basin Combined Sewer Overflow Project  

Community Advisory Group 

12 October 2010 

 
Pam Elardo 
Interim Director 
King County 
Department of Natural Resources 
Wastewater Treatment Division 
201 South Jackson Street 
Seattle, WA 98104 

Subject: Murray Basin CAG 
   Final Report and Recommendations 

Dear Pam: 

The Murray Basin Community Advisory Group is pleased to provide the attached 
Final Report and Recommendations as a product of our four month collaboration 
with King County Water Treatment Division staff and its consultants in an effort to 
partner with King County in identifying the best alternative for CSO solutions in 
the Murray Basin. 

As noted, there are a number of obvious take-aways that emerged and which 
informed the process for developing the set of recommendations in this report. It 
has become evident that the CSO problem does not have a single, obvious, 
exquisitely simple, technically pure and universally equitable solution. 
Consistently the CAG endeavored to find outcomes that adhere to its Guiding 
Principles for equitable, efficient, functional, operationally viable, cost effective, 
environmentally sound and comprehensive solutions.  The CAG also committed 
to developing solutions whose outcomes embrace and respond to the six criteria 
established by KCWTD.   

While this report represents the specific recommendations of the CAG, we 
believe it is the result of an intense and cooperative effort of the CAG, KCWTD 
and its consultant team taking on the significant challenges associated with the 
CSO program with the clear intent to find the optimal solution for a healthy and 
vibrant Puget Sound. 

The CAG thanks KCWTD and its consultants for their participation and 
cooperation in providing information and testing alternatives in response to our 
requests.  This report and its recommendations would not have been possible 
without their analysis. 

Our recommendations are presented in three categories: 1) recommendations for 
specific CSO alternatives; 2) recommendations for components or approaches 
that should be applied to all alternatives; and 3) recommendations for the 
alternative selection and design process going forward as it relates to community 
involvement.  It is with respect to the last category that we would like to 

emphasize our recommendation that the County Continue to formally engage 

with the CAG throughout the design, development and implementation 
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phases of the CSO project 
This recommendation strongly encourages the County and KCWTD to continue 
to meet with the CAG throughout the next phases of the project in order to avoid a 
repeat of the disconnect that was evident at the onset of the project; to maintain 
continuity and progress in the process; to capitalize on the considerable work that 
has been accomplished as KCWTD moves forward in detailed development of 
the selected alternative; and to engage with the larger community in expanding 
understanding, seeking approval, and generally communicating the results.  

 

We recommend the County immediately expand the CAG process to include 

equitable representation from the Fauntleroy community in a combined 

CAG to develop, review and evaluate the next phases of development of the 

CSO alternative. 

 

The CAG believes it would be an unfortunate repeat of a missed opportunity 

to wait until an alternative has been selected and design work fully 

developed before re-engaging with the CAG. 

Again, we thank KCWTD for the opportunity to participate in this process, and 
very much look forward to continuing to partner with you during the next crucial 
stages of this important endeavor. 

Sincerely, 

The Murray Basin Community Advisory Group 

 

Bill Beyers         

John Comick       

Katherine Dee        

Patrick Gordon        

Scott Gunderson       

Chris Jansen        

Vlad Oustimovich (Abstaining)       

Charles Redmond       

Donna Sandstrom       

Don Stark         

Dr. Ron Sterling       
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Executive Summary 

On 9 June 2010 King County Wastewater Treatment Division (KCWTD) 
convened the first Murray Basin Citizens Advisory Group meeting to provide a 
forum for dialog and information sharing, and to consult with members of the 
community on the siting of new facilities to reduce combined sewer overflow 
(CSO) episodes into Puget Sound.  CAG members were asked to participate in 
the process to represent themselves and their broader communities in helping 
KCWTD make a stronger connection with the community; to provide meaningful 
input in solving the CSO problem, and help identify the best reasonable and 
technically feasible alternatives that would address community concerns and 
County requirements. 

The CAG was formed by the County in response to strong community reaction 
and opposition to the three short-listed alternatives for CSO facility locations, and 
to address community concerns that it had not been involved in the development, 
evaluation, and selection of those alternatives.  It is important to note the 
overwhelming support from the community relative to restoring and protecting the 
health of Puget Sound, and to making significant strides to reduce runoff during 
peak flow events as mandated by the State of Washington. 

The most vigorous community opposition was directed at the proposed locations 
in Lowman Beach Park, on private residential property adjacent to the park, and 
in a deep cut-and-cover tunnel along 900‟ of Beach Drive SW. The community 
contended that locating CSO facilities in Lowman Beach Park would eliminate the 
very amenities that make the park so special to the greater community.  It also 
contended that replacing residential uses with utility facilities would forever 
change the scale and character that defines the neighborhood; and that major 
street and utility construction activities needed to be considered in the context of 
the area‟s geology, and access and safety for the community. 

The CAG consists of eleven members who represent residents in both the Murray 
and Barton Basins; representatives from the Fauntleroy Community Association, 
the Murray Community Association and environmental organizations; ex-officio 
members from KCWTD, Seattle Department of Parks and Recreation and Seattle 
Public Utilities.  The CAG was supported by a project team from KCWTD and its 
consultants, and meetings were facilitated by EnviroIssues.  All meetings were 
conducted in a public forum where the greater community was invited to observe 
and provide comment. 

Community and KCWTD Goals 

The existing combined sewer and storm water systems in the Barton and Murray 
Basins can no longer control the flow during heavy rain, or peak events.  This 
results in combined sewer overflows into Puget Sound on an average of five 
times per year.  The goal of the CSO program is to limit further water quality 
degradation in Puget Sound by holding combined flow during peak events, and 
metering that combined flow back into the treatment system at a rate that can be 
accommodated in accordance with agency and regulatory requirements. 

From the onset the CAG has stated its strong support for and commitment to the 
responsible stewardship and protection of Puget Sound, including overall support 
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for the objectives of the KCWTD CSO program.  The community is also 
committed to the stewardship and protection of the character, scale and integrity 
of parks, open spaces and natural features, and its residential neighborhoods 
through solutions that are equitable among the greater communities; that are 
integrated and comprehensive from an overall point of view; that are effective, 
adaptable and sustainable over time; that are operationally viable and cost 
effective; and that engage the entire community in an endeavor to raise the 
awareness of our environmental responsibilities. 

Guiding Principles 

In an attempt to establish an agreed-upon framework for assessing CSO 
alternatives and to formalize a set of beliefs and convictions that could be 
articulated and discussed throughout the process, the CAG developed a set of 
Guiding Principles as outlined below and further detailed in the body of this 
report.  These Guiding Principles were incorporated with KCWTD‟s six evaluation 
criteria in order to establish a blended scoring mechanism with which to identify 
preferred alternatives. 
 
 

1. Share responsibilities for reduction and elimination of CSO events 
within each neighborhood, community, basin and municipality that 
contributes to the problem. 

2. Prioritize locations and sites for CSO facilities in consideration for 
the preservation and protection of unique scale, character, natural 
features and vegetation of parks, neighborhoods and communities; 
and seek solutions that preclude or minimize the increased footprint 
of such facilities. 

3. Embrace environmental stewardship with solutions that incorporate 
the highest aspirations for environmental sustainability, enhanced 
air and water quality, noise reduction, and which serve to enhance 
marine habitat and migration. 

4. Analyze costs on a Total-Cost-of-Ownership (TCO) basis that 
considers a balance between short-term project costs and long-term 
operational costs. 

5. Minimize short-term construction impacts on individual properties, 
neighborhoods and communities to the fullest degree practical. 

6. Minimize long-term physical and operational impacts with solutions 

that avoid inappropriate structures, operational noise and odors, 
and other permanent conditions that will negatively impact the scale, 
use, character and value of adjacent properties and spaces. 

7. Strive for long-term, comprehensive and adaptable solutions that 
exemplify durability, simplicity, expandability and ease of 
maintenance over a fifty year period. 
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8. Incorporate and leverage community values and assets with 
solutions that protect neighborhood and community character and 
that leverage the opportunity to enhance community assets through 
improved streets, sidewalks and open spaces. 
 
 

9. Implement comprehensive solutions that follow a bold vision, are 
adaptable over time, and are fully coordinated with other regulatory 
bodies (State, County and City) to avoid conflicts and overlaps and 
to maximize the value for the effort and expenditure. 

10. Incorporate best practices that seek all opportunities to utilize 
newest technologies and proven approaches in order to provide the 

County, City and Community with outcomes that achieve their 
collective goals. 

11. Avoid unintended consequences through a process of constant 
review of alternatives for compliance with Guiding Principles, as well 
as for their effectiveness and appropriateness. 

Process 

Commencing in June 2010, the CAG met approximately nine times with KCWTD, 
participated in two workshops, and met on numerous other occasions to develop, 
refine and evaluate alternative CSO solutions.  These meetings progressed 
through a series of information-gathering sessions, system approaches and 
technical discussions, and alternative development and evaluation reviews. A 
number of meetings focused on various regulatory issues with the participation of 
City of Seattle and State of Washington representatives. 

Throughout the process, the CAG has asked many probing questions and raised 
a number of topics that emerged from the community.  While there remain a 
number of these questions that warrant further explanation and/or exploration, 
KCWTD has endeavored to address them within the context of the CAG 
meetings, and to the degree the very conceptual level of design and development 
of the alternatives would allow. 

Going forward, the continued interaction between KCWTD and the CAG will be 
essential in fulfilling the agreed-upon goals as the CSO project progresses 
through design and implementation. 

During the four months since formation of the CAG, considerable work has been 

accomplished in discussing, understanding, refining and evaluating seventeen 

alternative CSO solutions – nine originally proposed by KCWTD, and eight 
proposed by the CAG. Full descriptions of these alternatives are provided in the 
body of this report. 

In developing its own CSO alternatives, and in evaluating those developed by 
KCWTD, the CAG has anticipated that key features of any alternative that 
appeared to have merit might be incorporated into other alternatives.  This in fact 
occurred throughout the process as the seventeen alternatives were narrowed to 
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nine, while key features of dropped alternatives were retained as add-ons to 
those remaining. 

Following many weeks of discussions, reviews and refinements of the original 
seventeen alternatives, including a series of thorough evaluations utilizing the 
Guiding Principles and KCWTD evaluation criteria, the list of alternatives was 

eventually narrowed to seven and then to five for a final review and 
recommendation. Those final five include the following in order of their relative 
CAG preference: 

CAG2a Below-Grade Storage at Lincoln Park, South Parking Lot 

Project Total Cost: $24,138,000 Relative Cost Factor:  1.0 

KC1B Rectangular and/or Pipe Storage in Vicinity of Murray Avenue SW 

and Lincoln Park Way SW (triangle site) 

Project Total Cost: $33,493,000  Relative Cost Factor:  1.4 

CAG2 Below-Grade Storage at Lincoln Park, North of Colman Pool 

Project Total Cost: $29,367,000 Relative Cost Factor:  1.2 

CAG8 Distributed Upper Basin Storage for Murray Peak Flows 

Project Total Costs $34,823,000 Relative Cost Factor  1.4 

KCIF Combined Pipe and Rectangular Storage at Bottom of Murray 

Basin 

Project Total Costs $30,110,000 Relative Cost Factor  1.2 

 

 

Murray Basin Citizens Advisory Group Recommendations 

At the conclusion of the last scheduled CAG meeting on 28 September 2010, 
there were a number of obvious take-aways that emerged and which have 
informed the process for developing the set of recommendations in this report. It 
has become evident that the CSO problem does not have a single, obvious, 
exquisitely simple, technically pure and universally equitable solution. 
Consistently the CAG has endeavored to find outcomes that adhere to its Guiding 
Principles for equitable, efficient, functional, operationally viable, cost effective, 
environmentally sound and comprehensive solutions.  Finally, the CAG has also 
committed to developing solutions whose outcomes embrace and respond to the 
six criteria established by KCWTD.   

While this report represents the specific recommendations of the community 
members of the CAG, we believe it is the result of an intense and cooperative 
effort of the CAG, KCWTD and its consultant team taking on the significant 
challenges associated with the CSO program with the clear intent to find the 
optimal solution for a healthy and vibrant Puget Sound. 

The CAG thanks KCWTD and its consultants for their participation and 
cooperation in providing information and testing alternatives in response to our 
requests.  This report and its recommendations would not have been possible 
without their analysis. 
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Recommendations for Specific Alternatives 
 

1. Advance CAG2a as the preferred alternative as modified at the 28 
September 2010 CAG Meeting  
This recommendation includes the proviso to explore options to further 
reduce the impacts on the community, parks and the parking lot.  They 
include: 

a. Explore all options to avoid the need for a new pump station in Lincoln 
Park.  In the event one is needed, it should be located in a manner that 
does not impact natural features or is located outside of shoreline areas. 

b. Locate 0.1mg storage facility in bottom of Murray Basin outside of 
Lowman Beach Park – in Murray Avenue SW or Beach Drive SW right-of-
way. 

c. In the design of the below-grade storage structure in parking area, 
include options for below-grade odor and electrical control structures, 
improved pedestrian and vehicle access provisions, and increased safety 
measures for pedestrian and vehicular access. 

d. Engage both the Lowman and Fauntleroy communities in vetting and 
further developing this alternative and approaching the community and 
the City of Seattle to evaluate options and mitigation for use of this 
specific park parcel. 

2. Explore KC1B (along with portions of KC1F) as back-up alternatives 
as modified at the 28 September 2010 CAG meeting  
This recommendation recognizes that a back-up alternative should be 
maintained pending confirmation of technical feasibility of CAG2a.  It 
includes the proviso that a number of modifications should be 
incorporated into the alternative as currently drawn to further reduce the 
impacts on community, open spaces, wetlands and parks.  They include: 

a. Increase storage at Fauntleroy School to 0.5mg in order to reduce the 
total storage requirement in Murray Basin to approximately 0.85MG. 

b. Explore option to provide some additional upper basin storage (as 
shown in CAG8 Alternative) to further reduce required storage capacity in 
bottom of basin.  
 

c. Locate the new 10mgd peak flow pump station out of Lowman Beach 
Park (potentially in Murray Avenue SW or Beach Drive SW rights-of-way) 
and explore options to incorporate and retire current Murray Pump 
Station.  This option would result in new, state-of-the-art pump station 
similar to 53

rd
 Street Station. 

c. Explore options to incorporate potential sites shown in KC1F and/or 
utilize Murray Avenue SW right-of-way to eliminate need to encroach on 
wetlands, steep slopes or private property for storage structures 

d. Locate new storage and control structures below grade to allow 
above-grade landscape features to mitigate loss of natural features 
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Recommendations to be Applied to All Alternatives 

3. Increase storage capacity in Fauntleroy School (Barton Basin) to 
0.5mg 
This recommendation recognizes the beneficial impacts on total storage 
requirements in the bottom of basin alternatives recommended above, 
and provides for additional options for locating storage structures to 
accommodate them.  Further, it acknowledges and supports the Guiding 
Principles in seeking solutions that are quantitatively and qualitatively 
shared within the communities served. 

4. Apply Green Stormwater Infrastructure mechanisms/methodologies 
in both Barton and Murray Basins 
This recommendation would serve to reduce peak flows and improve the 
reliability of any storage solution, as well as provide capacities for 
unknown future climatic and weather conditions. Further, it could be a 
mechanism to educate and encourage community involvement and 
awareness of the need for sustainable practices. 

5. Identify and incorporate opportunities to reduce the footprint of CSO 
facilities by locating them in rights-of-way and other public property 
in lieu of natural open spaces within parks and communities, or on 
private property. 
This recommendation would create opportunities to maintain and/or 
restore natural amenities within the communities, and provide readily 
accessible locations for maintenance and operations of facilities that 
might otherwise not accommodate storage capacities necessary to accept 
peak flows [possibly creating opportunity to retire Murray Pump Station in 
Lowman Beach Park]. 

6. Retain options to store portions of peak flows in Upper Murray Basin 
in conjunction with other storage solutions. 
Through combination with other bottom of basin storage options, this 
would provide potential for reduction of storage requirements and/or 
provide additional capacity and reliability to system. A number of these 
opportunities are identified in CAG8 alternative 

Recommendations to be applied to the Process going forward 

7. Adopt and incorporate the CAG Guiding Principles into the KCWTD 
CSO Program and County Process. 
This recommendation acknowledges the considerable effort on the part of 
the community to provide a thoughtful and comprehensive set of 
guidelines that incorporates the goals, aspirations and commitments of 
the community to the environmental stewardship of Puget Sound, the 
protection of the scale, character and natural features of the community, 
and the protection of private properties while addressing the CSO projects 
with full consideration of the County’s requirements.  In much the same 
manner that the CAG acknowledges KCWTD’s criteria, incorporation of 
the CAG Guiding Principles by KCWTD as it moves forward would ratify 

the relationship that has been forged through this process. Through this 
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recommendation, the CAG incorporates its Guiding Principles as 
part of the recommendations of this report. 

8. Continue to formally engage with the CAG throughout the design, 
development and implementation phases of the CSO project 
This recommendation strongly encourages the County and KCWTD to 
continue to meet with the CAG throughout the next phases of the project 
in order to avoid a repeat of the disconnect that was evident at the onset 
of the project; to maintain continuity and progress in the process; to 
capitalize on the considerable work that has been accomplished as 
KCWTD moves forward in detailed development of the selected 
alternative; and to engage with the larger community in expanding 
understanding, seeking approval, and generally communicating the 
results.  

 
The CAG recommends the County immediately expand the CAG 
process to include equitable representation from the Fauntleroy 
community in a combined CAG to develop, review and evaluate the 
next phases of development of the CSO alternative. 
 
The CAG believes it would be an unfortunate repeat of a missed 
opportunity to wait until an alternative has been selected and design 
work fully developed before re-engaging with the CAG. 
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1.0  History / Context  

Prior to the formation of the Murray Citizens Advisor Committee (CAG) in June 
2010, King County Wastewater Treatment Division (KCWTD) had commenced 
work on addressing the uncontrolled combined sewer overflows into Puget 
Sound.  While this initial work was not part of the scope or charter for the CAG, 
the following summary is provided to set the context from the community‟s 
perspective for the events and circumstances that eventually led to its formation 
and the considerable effort that was undertaken by the CAG and KCWTD in 
working towards a successful outcome and solutions for controlling combined 
sewer overflow (CSO) events. 

In 2003 KCWTD began design work on upgrading the Murray Pump Station 
located in Lowman Beach Park, with studies to add odor control and emergency 
generator equipment to the existing facilities.  Between 2005 and 2007 several 
Lowman Beach neighbors and community members from the Morgan Community 
Association, working with KCWTD, were able to negotiate a planned re-location 
of those facilities to a proposed below-grade location under the sidewalk in the 
Beach Drive SW right-of-way, outside of the boundaries of Lowman Beach Park.  
In 2007, prior to the commencement of final design, the project was put on hold 
when the County redirected its focus towards the CSO Control Program, and 
specifically on the Beach Projects of North Beach, Magnolia, Murray Basin and 
Barton Basin. 

In the period between 2007 and 2009, the County began to study alternative 
approaches to addressing the CSO in these locations considering (1) storage, (2) 
on-site treatment, (3) conveyance and treatment, and (4) peak flow reduction.  
During this same period, they conducted public open houses throughout the four 
communities to discuss the compliance requirements and schedules, to explain 
various methodologies for addressing them, and to seek public input.  Prior to the 

29 March 2010 Open House at the Southwest Community Center, and the 

subsequent community meeting held on 21 April 2010 at the Kenney Home, 
hosted by the Morgan Community Association (MoCA), no specific alternative 
solutions or locations for the Murray Basin were presented to the community.  

At the 29 March 2010 public open house hosted by the County, KCWTD and its 
consultants reviewed the underlying CSO compliance requirements and the four 
alternative approaches to addressing them, and revealed for the first time three 
short-listed CSO alternatives, subsequently identified as: 
 

 KC1A                                                       
1 Million gallon below-grade storage facility with above grade odor control 
and emergency generator structures located in Lowman Beach Park. 

 KC1C 
1 million gallon storage facility located in approximately 900lf of large 
diameter pipe below Beach Drive SW, and approximately 350lf of large 
diameter pipe below Murray Ave. SW, with above grade odor control and 
emergency generator structures in Lowman Beach Park. 
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 KC1F 
1 million gallon storage facility located partially in 500lf of large diameter 
pipe below Beach Drive SW, and partially in tank storage with above-
grade odor control and emergency generator structures located on 
currently privately-owned properties east of Lowman Beach Park. 

The project schedule presented at the March meeting identified a process that 
anticipated the selection of the preferred solution in early summer of 2010, with a 
report back to the public in summer /fall of 2010 (subsequent to the selection), 
followed by further development of the design and preparation of SEPA 
documents through the remainder of 2010. The community was informed it could 
provide further comment during the environmental review process. 

During this public meeting and the subsequent presentation at MoCA, the 
community reaction was remarkably consistent in two regards: (1) in supporting 
the underlying intent to aggressively, effectively and sustainably embrace the 
need to control overflows into Puget Sound and protect this vital resource and its 
habitat; (2) and in opposing the three proposed alternatives and the manner in 
which the public outreach, and the process in which engineering, design, and 
facility siting were being conducted. 

 

It is important to note the overwhelming support from the community relative to 
restoring and protecting the health of Puget Sound, and to making significant 
strides to significantly reduce runoff during peak flow events as mandated by the 
State of Washington.  The only concerns expressed in this regard were focused 
on making sure that the measures that were being considered would be adequate 
for both current and future weather and climate patterns, and that the County not 
underestimate the passion and willingness of the community to explore 
sustainable practices and green solutions. 

 

It is also important to note the community concern that was directed at the 
process for public outreach and involvement.  In contrast to the expressed 
support for the overall intent of the project, there was very strong reaction to the 
limited public notification and the extent of alternative development and review 
that had occurred without public review and input; the narrowing of alternatives to 
the three presented without disclosure or discussion of the other alternatives; the 
lack of information relative to the evaluation criteria or the scoring that was done 
to arrive at the three alternatives, or the underlying data that would support the 
engineering and design approach; and the very limited timeframe that was given 
for public review of the three alternatives prior to KCWTD‟s selection of the 
preferred direction. 

 

The most vigorous community opposition was clearly directed at the three short-
listed alternatives, and specifically the permanent impacts of KC1A on Lowman 
Bach Park; the significant duration, scope and disruption of KC1C on Beach Drive 
SW and Murray Ave. SW; and the scale, land-use and character impacts of KC1F 
on Lowman Beach Park and the residential community through the use of private 
property, as well as the extensive disruption on Beach Drive SW. 
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With the subsequent determination by KCWTD that the cut-and-cover tunnel in 
alternative KC1C was not technically feasible, the following highlights a number 
of the issues that emerged as key components of the criticism of and opposition 
to KC1A and KC1F and which formed the genesis of numerous letters, emails 
and petitions opposing the remaining alternatives.  

 

Lowman Beach Park is an intimate 1.35 acre City of Seattle park located along 
the shoreline of Puget Sound, immediately north of and forming the northern 
pedestrian gateway to Lincoln Park for many West Seattle and City-wide 
residents, thousands of whom use it to pass through on their walks to and from 
Lincoln Park.  There are two century-old Sycamore trees on the site, along with a 
driftwood-ridden beach that is home to an ever-changing array of make shift forts, 
a major put-in location for kayakers, windsurfers, kite-flyers, hearty waders, and 
young explorers. It is a gathering point for the annual Christmas Ship bonfire, 
numerous weddings, family picnics, and everything one would want to occur on 
an intimate and natural shoreline.  

 

The community contended that the County‟s proposal for locating CSO facilities 
in Lowman Beach Park would eliminate the very amenities that make this park so 
special, including: 

 

 Removal of non-replaceable and century-old sycamore trees that provide 
shelter and character to the park and that, along with the beach access 
are the primary defining features of Lowman Beach Park. 

 Disruption and reconfiguration of the approach to the beach that 
establishes visual continuity between land and water and provides ready 
access to the water‟s edge. 

 Re-configuration of sloping topography that defines a number of intimate 
zones within the park and provides a natural and varied flow from the 
higher street elevations to the shore. 

 Addition of access facilities (hatches, pads, drives, vents) as well as 
above-grade odor control and emergency generator structures that would 
further reduce the remaining natural zones within the park and 
permanently tip the balance of the character from recreational to utility. 

 Potential disruption of the shoreline habitat at least through the 
construction period, and likely beyond, due to the close proximity to the 
shoreline of the proposed structures and the need to address geologic, 
topographic and aquatic conditions. 

 Loss of use of the park for an extended period of time during construction, 
as well as impacts on current recreational uses once facilities are in place 
and operating (physical impediments, noise, odor, perception). 

 The unlikely ability to identify replacement or satisfactory mitigation 
options in accordance with city ordinances protecting City of Seattle 
Parks. 
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The Community also contended that the County‟s proposal for CSO facilities 
immediately east of Lowman Beach Park on private residential property would 
also have significant negative impacts on the community including: 

 

 A significant change in use, scale and character through the loss of 
approximately sixteen residential units and the construction of CSO 
facilities (storage structure, odor control and emergency generator 
structures, security and access provisions, etc.). 

 Questionable ability to sufficiently address steep slope conditions for 
Lincoln Park Way and residential properties through retaining structures 
and other geotechnical measures. 

 Concerns for the visual impacts of retaining structures and CSO facilities 
on Lowman Beach Park and the neighborhood. 

 

The Community requested a temporary moratorium on the proposed project 
schedule and articulated an initial set of principles that it asked be considered in 
the development of new alternatives.  They included the following: 

 

 No further development of non-recreational use of Lowman Beach Park 
that would change or destroy the existing character and amenities of the 
park, including existing trees and vegetation, topography, beach access, 
views of the shoreline, etc.  Consider mitigation and or removal of current 
utility facilities within the park. 

 No avoidable and extended disruption of neighborhood streets during 
construction of CSO facilities that would impact properties and property 
values, and that do not conform to City of Seattle Street Use conditions 
(loss of access and services to/from residential homes and 
neighborhoods. 

 No avoidable taking or change of use of private property through eminent 
domain or other mechanisms, that would result in loss of residential use 
and character of the neighborhood. 

 Incorporation of comprehensive, adaptable and environmentally 
sustainable practices and methodologies in the design and development 
of comprehensive CSO facility solutions 

 Creation of a community-wide, multi-basin Stakeholders/Advisory 
Committee to participate with the County in all phases of the 
development, design and implementation of alternative CSO facility 
solutions  
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2.0 Murray Basin Community Advisory Group (CAG) 

In response to community requests the County convened the Murray Basin 

Community Advisory Group (CAG) in June 2010 to provide a forum for dialog 
and information sharing, and to consult with representatives of the community on 
the siting of new facilities to reduce combined sewer overflow episodes into Puget 
Sound.  Members of the CAG were asked to participate in a process where they 
would represent themselves and their broader community members in a process 
to help KCWTD make a stronger connection with the community; to provide 
meaningful input and help the County solve the serious problem of combined 
sewer overflows; help the County reach reasonable and technically feasible 
alternative CSO solutions that address community concerns and County 
requirements; and provide advice and input on current and potentially new 
alternative CSO solutions.  

 

The CAG consists of 11 members who represent residents in both the Murray 
and Barton Basins; representatives from the Fauntleroy Community Association, 
Morgan Community Association, and environmental protection organizations; one 
ex-officio representative from KCWTD, and ex-officio members from Seattle 
Parks Department, Seattle Public Utilities. Participation in CAG meetings and 
workshops also included 3 alternate CAG members, project team members from 
King County Wastewater Treatment Division, and its consultants. Meetings were 
facilitated by members of EnviroIssues.  All meetings and deliberations were 
conducted in a public forum, and members of the community were invited to 
observe and provide input at each meeting.   

The mission of the CAG is to: 

 Provide a forum for dialog and information sharing between KCWTD 
and the community. 

 Consider the Murray Basin CSO problem in the context of the broader 
city and county wastewater system, including the Barton Basin. 

 Consult with representatives of the community, including the 
Fauntleroy community, on a community-acceptable alternative or suite 
of alternatives to reduce Combined Sewer Overflow episodes. 

 Help King County make a stronger connection with the community, 
and help King County provide information to the community so 
community members can provide meaningful input in order to help the 
County solve the serious problems of combined sewer overflows. 

 Provide advice, as community representatives, on guiding principles 
to be considered in potential solutions and ways to address 
community concerns. 

 Partner with King County to find the best alternative for CSO solutions 
in the Murray basin within the timeframe dictated by the County‟s 
regulatory requirements. 

 Develop a Report to KCWTD at the conclusion of the scheduled CAG 
meetings that represents its consensus findings and 
recommendations, and provides a dissenting point of view if 
consensus is not reached. 
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CAG members include: 

Bill Beyers        Neighbor 

John Comick       Neighbor 

Katherine Dee       Neighbor 

Patrick Gordon       Neighbor 

Scott Gunderson      Neighbor 

Chris Jansen       Neighbor 

Vlad Oustimovich      Fauntleroy Community Association 

Charles Redmond      Morgan Community Association 

Donna Sandstrom      Neighbor 

Don Stark        Neighbor 

Dr. Ron Sterling      Neighbor 

Cheryl Eastberg      Seattle Parks Department - Ex-Officio  

Linda Sullivan       KCWTD – Ex-Officio 

Tracy Tackett       Seattle Public Utilities – Ex-Officio 

Alternates Include: 

Cindy Barker Morgan Community Association – 
Alternate 

Sharon Best       Neighbor – Alternate 

Jim Coombes       Neighbor – Alternate 

Linda Cox        Neighbor – Alternate 

KCWTD Staff and Consultants Include: 

Martha Tuttle       KCWTD 

Shahrzad Namini      KCWTD 

Jeff Lykken        Tetra Tech 

Facilitation Consultants 

Penny Mabie       EnviroIssues 

Amy Meyer        EnviroIssues 
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3.0 Community and KCWTD Goals 

The goal of the CSO program is to limit further water quality degradation in Puget 
Sound by holding stormwater runoff during a peak flow event and metering the 
stormwater back into the treatment system at a rate that can be accommodated in 
accordance with agency and regulatory requirements. 

 

There are currently an average of five discharges into Puget Sound each year at 
the Murray Pump Station resulting from the combined flows from the Barton 
(approximately 45%) and Murray Basins (approximately 55%).  The State of 
Washington, through the Department of Ecology under WAC 173-245-090 and 
Discharge Permit WA 002918 have mandated that the County undertake a 
program to reduce these discharges into Puget Sound to an average of one 
overflow event per year by the year 2030.  The County, in turn has committed to a 
sequenced program to meet those requirements, beginning with the Beaches 
Project which includes the Barton and Murray Basins, and anticipates that 
solutions will be developed and under construction in 2013.  KCWTD has 
indicated that this schedule requires the identification of a preferred alternative by 
December 2010.  

From the onset of its interactions with the KCWTD, the Community has stated its 
strong support for and commitment to the responsible stewardship and protection 
of Puget Sound, including overall support for the objectives of KCWTD CSO 
project.  The Community is also committed to the stewardship and protection of 
the character, scale and integrity of its surroundings including the protection of 
parks, open spaces and natural features, maintenance of streets and services 
throughout the community, and protection of the use, scale and character of 
private property. Central to the community group is the strongly felt commitment 
to the preservation, protection and restoration of Lowman Beach Park.  These 
concerns accrue to a large community of users of Lowman Beach Park as 
evidenced by the number of signers to the informal petition that was circulated 

immediately following the 29 March 2010 meeting. 

They also integrate a crucial concept, as noted in Guiding Principle #1, that the 
solution for Murray Basin be integrated within a comprehensive view of the CSO 
problem for Barton Basin, establishing a basis for an equitable solution that 
attempts to solve the problem in relative proportion to the origin of the problem – 
solidifying the overall community commitment for responsible stewardship of 
Puget Sound. 

Throughout the process, the CAG has endeavored to establish a set of Guiding 
Principles that will help find mutually acceptable solutions for the CSO projects 
that are equitable, effective, functional, operationally viable, cost/value-based, 
environmentally responsible and comprehensive. 
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4.0 Guiding Principles 

In an attempt to establish an agreed-upon framework for assessing CSO 
alternatives and to formalize a set of beliefs and convictions that had been 
articulated and discussed throughout the process, the CAG worked to develop a 
set of Guiding Principles. Their foundation and purpose is intended to: 
 

 Express a set of framework principles that capture the values and an 
agreed-upon planning intent that can be applied to the project regardless 
of a particular alternative solution 

 Avoid language that is directed solely at a specific solution to either 
advance or eliminate it in the evaluation process 

 Capture the intent of the Guiding Principle concept, but eliminate 
references to specific measures, solutions, locations, etc. in order that the 
principle can be applied across the series of alternatives 

 Be utilized to establish a framework for defining and weighting evaluation 
criteria to be utilized in the review and evaluation of County and 
Community alternatives.  
[Guiding Principles by definition are not evaluation criteria.  Rather, they 
articulate a set of agreed-upon values that are utilized in the development 
of alternative solutions.  Evaluation criteria will be developed and 
weighted in a manner that incorporates the values expressed in the 
Guiding Principles]. 
 
The Murray CAG statement of Guiding Principles 
 

1. Share Responsibilities For Solutions  
The responsibility for reduction/elimination of CSO overflows into Puget 
Sound resides with each neighborhood, community, basin and 
municipality that contributes to the problem.  The burden and impacts of 
the solution should be shared both quantitatively and qualitatively within 
the respective basins in relative proportion to their contribution to the 
problem, in order that there are no “downstream” impacts. (In other words, 
don’t push the problem on to the next basin downstream). 
 

2. Prioritize Siting and Locations for CSO “Facilities” 
In compliance with the intent of the current City of Seattle Comprehensive 
Plan and Land-Use Policies and Ordinances, considerations to preserve 
and protect the unique scale, character, natural features and vegetation of 
parks, neighborhoods and communities should be in the forefront in the 
development, prioritization and selection for siting CSO facilities.  
 
In addition, the siting of CSO facilities should be strategically prioritized in 
order to preclude or minimize the increased “footprint” of such facilities on 
land not currently used for “utility” purposes; and every effort should be 
explored to utilize existing public rights-of-way, public surplus property, 
and under-utilized public property in lieu of natural open space in parks 
and private property obtained either through acquisition or eminent 
domain. 
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3. Embrace Environmental Stewardship  
Solutions for CSO overflows should incorporate the highest aspirations for 
environmental stewardship and serve as models for environmental 
sustainability through improvements that enhance water and air quality, 
reduce noise, enhance marine habitat and migration,  pursue both land-
side and water-side practices that minimize the negative environmental 
footprint of all elements of potential solutions, and broaden community 
awareness of the need and methodologies for controlling runoff. 
 
In addition, consideration should be given to employ solutions and 
materials that do no further harm to the environment and make 
quantifiable, effective and long-term improvements, both as an end goal 
for the project and as a guide for design methodology and 
implementation. 

 
4. Analyze Costs on a Total Cost of Ownership (TCO) Basis 

Evaluate solutions for CSO facilities on the basis of a Total Cost of 
Ownership analysis that considers a balance between short-term project 
costs and long term operational costs. 
 
Short-term project costs should incorporate acquisition, mitigation and 
initial construction costs, as well as a comprehensive listing of all “soft” 
costs for consulting, environmental reviews, permitting, financing and 
other agency considerations.  Long-term costs should consider 
maintenance, labor, replacement and other operating costs within a fifty 
year time frame. 

 
5. Minimize Short-Term Construction Impacts  

Solutions for CSO facilities should be implemented in a manner that 
minimizes impacts on and disruptions to individual properties, 
neighborhoods and communities in terms of use of streets and sidewalks, 
noise, avoidable disturbances, and property values. 
 
Construction should be accomplished within applicable street-use and 
other permitting regulations that address access, safety, security, 
monitoring and allowable time periods for work. 

 
6. Minimize Long-Term Operational Impacts  

Solutions for CSO facilities should minimize or avoid unsightly and 
inappropriate visual structures, operational noise and odors, disruptive 
access facilities, and other permanent conditions that will negatively 
impact the scale, use, character and value of adjacent properties or 
spaces. 

 
7. Strive For Long-Term, Comprehensive and Adaptable Solutions  

Solutions for CSO facilities should exemplify durability, simplicity, 
expandability, adaptability and ease of maintenance over a fifty year 
lifetime (minimum), and provide initial capacity within a reasonable margin 
of error and cost to accommodate future unpredictable climatic changes 
and weather patterns. 
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8. Incorporate and Leverage Community Values and Assets  
Solutions for CSO facilities should be designed and constructed in a 
manner that acknowledges and protects a neighborhood and community 
character, its unique places and spaces, its scale, land-uses, and the 
amenities that define and support its identity and values.  When possible, 
solutions should enhance these neighborhood and community assets 
through improving streets, sidewalks, community facility and open spaces. 

 
 

9. Implement Comprehensive Solutions  
Solutions for CSO facilities should follow a bold vision and be adaptable 
over time. They should be planned and implemented in a fully coordinated 
effort between and among regulatory bodies (State, County and City), 
agencies and departments and the community in a manner that 
anticipates and incorporates planned and anticipated projects in order to 
avoid conflicts, unnecessary overlaps and re-work, and to leverage the 
opportunity to maximize the value achieved for the effort.   

 
10.  Incorporate Best Practices  

Solutions for CSO facilities should be planned in a manner that seeks out 
all opportunities to incorporate newest technologies and proven best 
practices and approaches to provide the County, City and Community 
with outcomes that achieve their collective goals and aspirations for 
addressing CSO overflows.  

 
11. Avoid Unintended Consequences  

Every effort should be taken during the planning and selection process to 
review each alternative for compliance with these Guiding Principles and 
to assess them not only for effectiveness, appropriateness and 
compliance, but also to evaluate potential unintended consequences on 
an incremental basis throughout the project.  Proposed solutions should 
be evaluated by neutral (non-advocate) parties to ensure there are no 
negative consequences to the environment or the Community. 

 

 

 

 

5.0 Evaluation Criteria  

It is important to note that in developing a process for review and evaluation of 
the proposed CSO alternatives, the CAG incorporated their Guiding Principles 
into KCWTD‟s original six criteria in order to establish a blended scoring 
mechanism with which to identify the preferred alternative(s), and to ultimately 
achieve a recommended outcome that addressed both the County‟s and the 
community‟s aspirations. This approach and methodology was applied by the 
CAG throughout the process in developing alternatives, modifying them and 
ultimately evaluating them. Categories for evaluation include the following: 
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Criteria 1: Land Use/Permitting (KCWTD) and CAG Guiding Principle 2 
Combines KCWTD criteria for assessing compliance with City of 
Seattle Comprehensive Plan, Municipal Code, Parks Ordinances, 
permit complexity and property acquisition with CAG Guiding Principle 
#2 to prioritize siting options to preserve and protect natural features, 
character and scale of communities. 

Criteria 2: Environment (KCWTD) and CAG Guiding Principle #3 & #11 

Environmental 
Combines KCWTD criteria for assessing the impacts on cultural 
resources, fish and wildlife, wetlands and shoreline, soils and 
sediments, water quality with CAG Guiding Principles #3 and #11 to 
pursue alternatives that are models for sustainability, and that 
enhance water and air quality, provide effective, comprehensive and 
appropriate solutions. 

Criteria 3: Technical (KCWTD) and CAG Guiding Principle #7, #9 & #10 

Comprehensive and Adaptable Solutions 
Combines KCWTD criteria for assessing complexity, compatibility, 
flexibility and constructability with CAG Guiding Principles #7, #9 and 
#10 to pursue solutions that are comprehensive, adaptable, employ 
best practices and are coordinated among various regulatory 
agencies. 

Criteria 4: Operations/Maintenance (KCWTD) and CAG Guiding Principle #6, 

#7 & #10 Long-Term Efficiencies 
Combines KCWTD criteria for assessing staffing requirements, 
reliability, maintenance and safety with CAG Guiding Principles #6, #7 
and #10 to pursue solutions that consider and address durability, 
simplicity and expandability/adaptability over time. 

Criteria 5: Community Impact (KCWTD) and CAG Guiding Principle #1, #2, 

#6 & #8 Preserve Character, Scale and Values of Community 
Combines KCWTD criteria for evaluating the short and long term 
impacts on the community with CAG Guiding Principles #1, #2, #6 
and #8 to pursue solutions that are equitable and share 
responsibilities among communities, that embrace community values, 
and that sufficiently address and mitigate impacts. 

Criteria 6: Cost/Value (KCWTD) with CAG Guiding Principle #4, #7, #9 & #10 

to Evaluate Solutions on a Total Cost of Ownership Basis 
Combines KCWTD criteria for assessing relative project, relative life-
cycle, relative variability/risk, and acquisition and mitigation costs with 
CAG Guiding Principles #4, #7, #9 and #10 to pursue solutions that 
maximize life-cycle costs, and that are comprehensive and leverage 
synergies with other anticipated projects. 
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6.0 Process 

Commencing in June 2010, the CAG has met approximately 9 times with 
KCWTD, participated in an additional 2 workshops, and has met on numerous 
occasions to develop, refine and evaluate alternative solutions The purpose of 
this report is to describe how and why the community advisory group 
(CAG) was formed, outline the various subjects that were discussed, 
explain the review of KCWTD and the development of the CAG alternatives, 
describe how the CAG and KCWTD evaluated and modified the various 
alternatives, and ultimately how the CAG reached its recommendations for 
the preferred alternatives to incorporate the Guiding Principles and to limit 
the number of Murray Basin CSO overflows into Puget Sound to one per 
year.  

 

Meetings progressed through a series of organizational and information-gathering 
sessions, system approaches and technical discussions, and to alternative 
development and evaluation reviews.  A number of meetings focused on various 
regulatory issues with City of Seattle and State of Washington representatives 
providing information relative to statutory and regulatory requirements impacting 
the CSO projects.  Additionally, the County conducted two workshops to focus on 

technical requirements for the Murray and Barton Basin CSO projects; one on 19 

June 2010, and another on 9 September 2010.   

 

Throughout the process, the CAG asked many probing questions and raised a 
number of topics that emerged from the community during the process in the form 

of written and verbal requests for information.  As noted by Christie True, 

Director KCWTD, at the introductory meeting, the hope of the County was to 

provide satisfactory information and participate in a process whose 

outcome would be to agree on an alternative that both solves the regulatory 

requirements and meets the community’s objectives.  Within that process, 
she indicated the County‟s commitment to working with the CAG to re-look at 
previous alternatives, explore new alternatives, and consider the problem in the 
context of both the Murray and Barton Basins.  Community questions and topics 
included the following: 

 

 Questions relating to the schedule for the Beaches CSO projects in the 
context of the 2030 deadline. 

 Questions regarding the underlying data for establishing the quantity of 
flow, the frequency of events, and the projections for future flows that 
were used to establish CSO solutions. 

 Questions relating to the quantities and impacts of the combined flows 
from Barton Basin on the proposed CSO solutions in the Murray Basin – 
especially as 45% of the combined flows being accommodated in Murray 
flow directly from Barton during an event. 

 Questions relating to the alternatives that were not presented to the 
community, or that did not emerge from the County‟s review process, and 
the process, weighted criteria and evaluations that were used to establish 
the shortlist. 
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 Questions relating to geographic information systems (GIS) data 
information in the basins and the degree to which they were used to study 
upper basin alternative solutions. 

 Questions relating to the alternative solutions that are being studied in 
Barton Basin, especially as they might inform or impact the solutions in 
Murray Basin. 

 Questions relating to Green Stormwater solutions (GSI) and whether and 
to what extent they were being studied in either of the basins, or to what 
degree they might reduce the storage requirements were they to be 
incorporated. 

 Questions relating to the involvement of the City of Seattle Park 
Department and Public Utilities in the development and review of the CSO 
alternatives, especially as they relate to the use of Lowman Beach Park; 
whether they contemplate a comprehensive look at solutions that could 
address both regulatory bodies; and whether the solutions anticipate and 
are coordinated with future projects. 
 

While there remain a number of these questions that warrant further 
explanation and or exploration, KCWTD has endeavored to address them 
within the context of the CAG meetings, and to the degree the very 
conceptual level of design and development would allow.  Going forward 
the continued interaction between KCWTD and the CAG will be essential 
in fulfilling the agreed-upon goals as the project is developed further 
through design and implementation. How and in which format that 
interaction might occur is addressed in the CAG recommendations. 
  

The following is an outline that summarizes the major topics that were addressed 
during the scheduled CAG meetings. 

 

Meeting #1,       9 June 2010: 

 Introductions and organizational issues for the CAG 

 Context, ground rules, review of project goals 

 Outline and agenda for 19 June 2010 Technical Session 

 Review of community questions/topics for discussion at future meetings 
 

Technical Workshop,    19 June 2010: 

 Update on KCWTD process in response to community input 

 Introduction of Community Advisory Group 

 Discussion of community input/advisory role 

 Explanation of CSO approaches 

 Description of Barton and Murray Basin combined flows and system 
requirements 

 Description of KCWTD CSO alternatives 

 Discussion of GSI approaches (general and specific) 

 Discussion regarding factors in comparing alternatives 
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 Question/Answers 

 Field trip to Murray and 53
rd

 Avenue Pump Stations 
 

Meeting #2,       24 June 2010: 

 Report out on 19 June Technical Session 

 Overview of KCWTD CSO program 

 Overview of Barton and Murray Basin requirements 

 Sewer 101 
 

Meeting #3,       8 July 2010: 

 Review of Seattle Public Utilities CSO program 

 Discussion of 9 Barton Basin and 9 Murray Basin KCWTD alternatives 
specifically relating to technical constraints 

 Introductory discussion of CAG alternatives 

 Review of work plan for future meetings 
 

Meeting #4,       3 August 2010: 

 Review of Seattle Parks Department policies on use of Lowman Beach 
Park, Kevin Stoops 

 Green Stormwater alternative approaches 

 Begin development of CAG Guiding Principles 

 Discussion of CAG alternatives, and feedback from KCWTD 

 Review CAG information requests 

 Review of Open Issues log 
 

Meeting #5,       19 August 2010: 

 Information follow-up from Mtg. #4 re: distributed storage requirements, 
GSI stormwater management, etc 

 Brainstorming for development of CAG Guiding Principles, draft values, 
reach general consensus 

 Review of County criteria for evaluating alternatives 

 Identify gaps and disconnects between KCWTD criteria and CAG Guiding 
Principles 

 Outline next steps 
 

Meeting #6,       30 August 2010: 

 Discussion of KCWTD and CAG alternatives 

 Discussion to refine and clarify assumptions and key factors in 
alternatives 

 Initial review of 18 alternatives in context of Guiding Principles and 
evaluation criteria in order to commence process of narrowing alternatives 
 



Murray Basin Community Advisory Group Final Report                                                                                  24 
 

Technical Workshop,    9 September 2010: 

 Review of initial CAG evaluation process and summaries for KCWTD and 
CAG alternatives 

 Review of Technical Features of all KCWTD and CAG alternatives with 
intent to refine them for further review and evaluation 

 Discussion of technical refinements for next CAG review 
 

Meeting #7,       15 September 2010: 

 Review of refinements to 18 KCWTD and CAG alternatives 

 Review and discussion of preliminary evaluations 

 CAG and KCWTD “scoring” exercise to narrow the number of alternatives 
 

Meeting #8,       27 September 2010 

 Review and discuss short-listed alternatives 

 Discussion regarding KCWTD suggested refinements to alternatives 

 Initial discussion regarding draft CAG recommendations 

 Discussion of options and process for continued CAG participation in 
development, design and implementation of CSO alternative 
 

Meeting #9,       28 September 2010 

 Refine list of potential CSO alternative recommendations 

 Develop consensus on draft recommendations 

 Confirm next steps regarding the CAG Report to the County, and 
continued CAG participation 

[Meeting agendas, materials and meeting notes for the CAG meetings are 
posted on the KCWTD Beach Projects website noted below]. 
 

During the four months since formation of the CAG, considerable work has been 
accomplished in discussing, understanding, refining, and evaluating seventeen 
alternative CSO solutions; nine  originally proposed by KCWTD, and eight 
proposed by the CAG.  The charter of the CAG, in working with KCWTD, was to 
develop a set of alternatives and review the KCWTD alternatives with the intent 
that key features of any alternative might be incorporated into another. Key 
features for consideration in the development of the CAG alternatives were aimed 
at adherence to the principle of equity and the joint consideration of both Barton 
and Murray Basins – since 45% of the combined peak flow being captured in 
Murray comes directly from Barton; protection of Lowman Beach Park; protection 
of the private residential properties; incorporation of green infrastructure 
measures to reduce storage requirements; exploration of distributed storage 
facilities in the upper basins; and avoidance of massive construction impacts 
along major access streets. The following outline summary of those alternatives 
provides a high level description of the locations, key features and approaches for 
the Murray basin CSO facilities. Full descriptions of the alternative concepts are 
provided on the King County Water Treatment Division website for the CSO 
projects at:  
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www.kingcounty.gov/csobeachprojects,  

Or on the CAG Google Groups site at:  

http://groups.google.com/group/murray_cag.  
 

7.0 Alternative CSO Approaches Considered by the CAG:  

 

KC1A: Rectangular Storage at Bottom of Basin, located in Lowman 

Beach Park 
Key features include approximately 1million gallon below-grade 
storage, odor control and electrical control structures, as well as new 
diversion structure. [This alternative requires a City of Seattle 
Ordinance for location in Lowman Beach Park].  

KC1B: Storage at Bottom of Basin, located in site bounded by 

intersection of Lincoln Park Way W, and Murray Ave. SW 
Key features include I million gallon storage, odor control and 
electrical structures, new below-grade diversion structure and pump 
station. 

KC1C: Distributed Storage along Beach Drive SW and Murray Avenue 

SW 
Large diameter (12‟) pipe below 900 feet of Beach Drive SW, and 350 
feet of Murray Ave. SW., new odor control and electrical control 
structures at Murray Ave. SW and Lowman Beach Park, as well as  
and new diversion structures at each location. 

KC1D: Pipe Storage at Bottom of Basin, located along 1250 feet of 

Beach Drive SW 
Key features include large diameter (12‟) pipe located below Beach 
Drive SW, 50 foot diameter tunnel portals at each end, odor control 
and electrical control structures at Lowman Beach Park, new 
diversion structure at Murray Pump Station. 

KC1E Upper Basin Storage 
New below-grade storage structure, odor control and electrical control 
structures located in Gatewood School Playground; new 42” force 
main (pipe) along Lincoln Park Way SW and SW Myrtle St; new 28.5 
mgd peak flow pump station, odor control and electrical control 
structures at Lowman Beach Park, new diversion structure at Murray 
Pump Station. 

KC1F Combined Pipe and Rectangular Storage at Bottom of Basin, 

located on private property and Beach Drive SW, adjacent to 

Lowman Beach Park 
Key features include 1 million gallon storage, partially below Beach 
Drive SW, and partially on private property across from Lowman 
Beach Park; odor control and electrical control structures adjacent to 
storage structure, new diversion structure at Murray Pump Station. 

 KC2A Convey and Treat at Alki 
Key features include new conveyance from Barton and Murray Basins 
to Alki Treatment Facility; significant expansion and upgrades to Alki 
Facility. 

http://www.kingcounty.gov/csobeachprojects
http://groups.google.com/group/murray_cag
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KC3A End of Pipe Treatment at Bottom of Basin 
Key features include new Actiflo Treatment Facility located in Lowman 
Beach Park; new diversion and access structures in Lowman Beach 
Park  [This alternative requires a City of Seattle ordinance for location 
in Lowman Beach Park]. 

KC5A Peak Flow Reduction Combined with Storage in Bottom of Basin 
Key features include open cut large diameter (12‟) pipe storage under 
Beach Drive SW; new odor control and electrical control structures in 
Lowman Beach Park; new diversion structure at Murray Pump 
Station; implementation of GSI in upper Murray Basin to reduce 
storage requirements. 

CAG1 Storage in Mid-Basin in Lincoln Park, North Parking Lot 
Key features include 1.25 million gallon storage below-grade in north 
parking lot in Lincoln Park; expansion of Barton Pump Station 
capacity; expansion of Murray Pump Station capacity; new 30: force 
main connecting Barton Pump Station and Murray Pump Station with 
the storage facility. [This alternative requires a City of Seattle 
Ordinance for location in Lincoln Park]. 

CAG2 Storage in Bottom of Basin in Lincoln Park, North of Colman 

Pool 
Key features include 1,25 million gallon storage below-grade in 
upland area north of Colman Pool; new odor control and electrical 
control structures; expansion of Murray Pump station capacity; new 
force main connecting Barton and Murray Pump Stations. [This 
alternative requires a City of Seattle Ordinance for location in Lincoln 
Park]. 

CAG3 Combine GSI with Additional Storage in Barton to reduce storage 

requirements in Murray 
Key features include incorporation of green stormwater infrastructure 
in Barton Basin; new storage facility near bottom of Barton Basin 
(likely near Fauntleroy School parking); reduced storage at bottom of 
Murray Basin (approximately .6 MG in lieu of 1MG); incorporate with 
other Murray alternatives. 

CAG4 Separate all Sewer and Stormwater Flows in Both Basins 
Key features include disconnection of 1,200 homes and 230 non-
residential properties from combined sewers in Murray Basin; remove 
approximately sufficient acres of impervious area runoff in Barton 
Basin to eliminate need for storage; provide MS4 treatment in both 
basins to treat storm runoff as required. 
 

CAG5 Upper Basin Storage in Gatewood Elementary Playground 
Key features include new 1.25 million gallon storage facility in 
Gatewood Elementary playground; new 36” force main from Barton 
Pump Station to Gatewood Elementary; expansion and upgrades to 
Barton and Murray Pump Stations; new 20” force main from Murray 
Pump Station to Gatewood Elementary; also assumes GSI and 
.22MG storage in Barton Basin. 
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CAG6 Barton Pump Station Pumps Directly to Alki 
Key features include 0.1 MG storage in Lowman Beach Park (bottom 
of basin); new 36” force main from Murray Pump Station to 63

rd
 St. 

Pump Station; expansion and upgrades to Barton Pump Station 
(requires expanded footprint). 

CAG7 GSI in Murray Basin to Reduce Storage Requirements 
Key features include implementation of basin-wide commercial and 
residential GSI (Residential Rainwise) for 15% reduction in storage 
volume; installation of rain gardens to remove up to 10 acres of 
impervious area in Murray; 0,85 MG storage at bottom of basin. 

CAG8 Upper Basin Storage (Distributed) in Murray to significantly 

Reduce Storage Requirements at Bottom of Basin 
Key features include storage facilities located in four locations in 
upper basin; additional storage at bottom of basin (to be determined); 
control systems to monitor and distribute flows before and after 
events. 

 

Following a number of discussions and reviews relative to the merits and 
challenges of each of the alternatives, members of the CAG commenced to 
evaluate the alternatives noted above in terms of compliance with the CAG‟s 
Guiding Principles and the County‟s six categories of evaluation criteria.  Several 
CAG members embarked on independent evaluation approaches and 
methodologies, and in conjunction with KCWTD recommended that a number of 
alternatives could be eliminated due to factors of technical feasibility (including a 
number of the KCWTD alternatives), cost, voluntary participation/implementation, 
regulatory acceptance and other considerations. 

 

In this process two members of the CAG independently developed scoring 
matrices that were used by the CAG to evaluate the merits and challenges of 
each of the seventeen alternatives.  The criteria noted above were utilized for 
these evaluations; even though the methodologies for scoring differed between 
them the outcomes were very similar.  After review among CAG members, the 
scores were averaged, and results were used to help identify alternatives that 
could be recommended for elimination from further consideration. 
 

 [These evaluation matrices are provided in the Appendix of this report] 

 

Following the initial evaluation by the CAG in an attempt to identify components 
of the alternatives that appeared to have merit or warrant further investigation, the 
CAG made a number of recommendations to blend certain key features of 
alternatives. These evaluations and ensuing recommendations were further 

explored in the Technical Workshop convened by KCWTD on 9 September 

2010. The outcome of that workshop included a series of modified alternatives 

that were reviewed, discussed and evaluated at the 15 September 2010 CAG 
meeting, and recommended for further consideration.  Those alternatives 
included the following: 
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Modified Approaches (Narrowed from 15 September 2010 CAG Meeting) 

CAG2 Install Below-Grade Storage in Lincoln Park 

Key features as modified include four optional locations for below-

grade storage [north of Colman Pool; below north parking lot; below 
south parking lot; deep tunnel storage at foot of Lincoln Bluff]: 0.1MG 
storage at bottom of Murray Basin; potential to retire Murray Pump 
Station and relocate to triangle site. [This alternative requires a City of 
Seattle Ordinance for location in Lincoln Park]. 

CAG8 Install Distributed Storage at 4 Locations in Upper Murray Basin 
Key features remain as described in previous CAG8 [This option 
remains on the list pending further review and discussion relative to 
the complexity of the piping and flow control system, and an analysis 
of the beneficial impacts on the bottom of basin storage 
requirements]. 

CAG9 Combination of CAG3, CAG7, and KC1B 
Key features assume implementation of a number of mechanisms 
and methodologies in combination including: green infrastructure and 
additional storage in Barton Basin; Green stormwater infrastructure in 
Murray Basin for additional CSO control/reliability; Storage at bottom 
of Murray Basin in triangle site at Lincoln Park Way SW and Murray 
Ave. SW. 

KC1B Bottom of Basin Storage at Triangle Site (Lincoln Park Way SW 

and Murray Ave. SW) 
Key Features include 1MG storage structure; new odor control and 
electrical control structure [Alternative locations include use of Murray 
Ave SW right-of-way to reduce or eliminate the need for acquisition 
and use of private property]. 

KC1F Bottom of Basin Storage on Private Property and Below Portions 

of Beach Drive SW (East from Lowman Beach Park) 
Key features include total of 1 below-grade storage; new odor control 
and electrical control structures; retaining structures to address steep 
slope below Lincoln Park Way SW and private residential properties 
above extension of Murray Ave SW [This alternative requires 
acquisition of some or all residential properties along Beach Drive SW 
immediately across from Lowman Beach park]. 

 

 

[A copy of City of Seattle Ordinance # 118477 adopting Initiative 42, as well 
as the Seattle Department of Parks and Recreation Policy, endorsed by the 
Seattle City Council Resolution #29475 is included in the Appendix of this 
report]. 
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Following the 15 September 2010 CAG meeting, KCWTD and its consultants 
continued to refine aspects of each of the remaining alternatives, and explore 
options and/or revisions that would enhance performance, address engineering 
requirements, or adjust to specific site constraints or opportunities.  In the 

intervening two weeks between the 15 September and 27 September 2010 
meetings, these refinements were developed to a conceptual level sufficient to 
generate relative land acquisition, construction and operational cost assumptions, 
and provide additional information for use by the CAG in its review and 
recommendations.  It was noted a number of times by KCWTD that both the 
engineering and cost data was conceptual and would require further development 
and confirmation throughout the design and development process that would 
follow the selection of a preferred alternative.  

Working up to the last minute, KCWTD provided this refined information at the 27 

September 2010 CAG meeting (a meeting prior to which invitations were 
circulated in the community encouraging attendance and inviting public 
comment).  Those refined alternatives are described as follows: 

CSO Alternative Refinements for 27 September 2010 CAG Meeting: 

 
[See appendix for conceptual diagrams of the following alternatives, along 
with preliminary planning-level comparative cost data prepared by KCWTD.  
Note: costs used in following descriptions are potential total cost numbers 
from KCWTD data] 

CAG2 Below-Grade Storage at Lincoln Park, Colman Pool 

Project Total Cost:  $29,367,000:  Relative Cost Factor: 1.2 
[Project Total Cost assumes $8,000,000 park mitigation cost] 

 
This alternative remains much as presented at the 15 September 
2010 meeting with the following key features: 
1.   1.25MG below-grade storage structure in triangle area north of 
Colman Pool. 
2. Motorized-valve diversion structure connecting to two existing 24” 
force mains located below beach path. 
3. 0.1mg below-grade storage at bottom of Murray Basin in a 
specific location to be determined. 
4. Use of the existing (post upgrades) Barton Pump Station. 
5. 0.22mg below-grade storage at Fauntleroy School and/or GSI in 
upper Barton Basin. 

CAG2a Below-Grade Storage at Lincoln Park South Parking Lot 

Project Total Cost:  $24,138,000: Relative Cost Factor: 1.0 

[Project Total Cost assumes $1,000,000 park mitigation cost] 

 
This alternative was newly developed in the intervening time between 
the 15 September and the 27 September 23 2010 meetings.  Key 
features include: 
1. 1.25mg storage tank below-grade in south parking lot at Lincoln 
Park. 
2. Below-Grade odor, electrical control structure near storage 
structure. 
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3. New 24” dual force mains connecting the storage structure to the 
existing force mains located below beach path. 
4. Motorized-valve diversion structure connecting two existing 24” 
force mains (note: may require pump station TBD). 
5. 0.1mg below-grade storage at bottom of Barton Basin in location 
to be determined. 
6. Use of existing (post upgrades) Barton Pump Station. 
7. 0.22 below-grade storage at Fauntleroy School and/or GSI in 
upper Barton Basin. 

CAG2b Below-Grade Storage Tunnel in Lincoln Park 

Project Total Cost:  $47,486,000: Relative Cost Factor: 2.0 
[Total Project Cost assumes $1,000,000 park mitigation costs] 

 
This alternative was newly developed in the intervening time between 
the 15 September and 27 September 2010 meetings.  Key features 
include: 
1. 1.44mg, 10‟ diameter storage tunnel between existing 24: force 
mains below beach path, and launching pit located in south parking 
lot of Lincoln Park. 
2. Below-grade odor, electrical control structure near storage tunnel 
3. Motorized-valve diversion structure at connection of tunnel and 
existing force mains. 
0.1mg below-grade storage at bottom of Murray Basin in location to 
be determined. 
4. Use of existing (post upgrades) Barton Pump Station. 
5. 0.22mg below-grade storage structure in Fauntleroy School 
and/or GSI in upper Barton Basin. 

CAG8 Distributed Upper Basin Storage for Murray Peak Flows 

Project Total Cost:  $34,823,000: Relative Cost Factor: 1.4 
[Total Project Costs assumes $4,000,000 land acquisition costs] 

 
This alternative was modified somewhat from previous alternative and 
includes the following key features: 
1. Four distributed storage structures in specific locations to be 
further determined (approximately 0.5mg total capacity) and new 
connecting pipeline. 
2. 0.5mg below-grade storage structure in bottom of Murray Basin in 
location to be confirmed, but most likely KC1B triangle site. 
3. Use of existing (post upgrades) Barton Pump Station. 
4. Use of existing Murray Pump Station. 
5. Use of existing force mains between Barton, Murray and Alki. 
 

CAG9 Combined GSI, Pumping and Storage Improvements 

Project Total Cost:  $37,720,000: Relative Cost Factor: 1.6 
[Total Project Costs assumes $2,000,000 land acquisition costs] 

 
This alternative was modified to establish specific storage 
requirements in bottom of Murray Basin.  Key features include: 
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1. Implementation of Residential Rainwise and other GSI 
improvements to test effectiveness and provide future implementation 
data (costs not included in this alternative). 
2. 0.5mg below-grade storage in Fauntleroy School. 
3. Use of existing (post upgrades) Barton Pump Station. 
4. 0.86mg storage at Murray Ave. & Lincoln Park Way SW (triangle 
site and below Murray Ave SW right of way). 
5. New 10mgd below-grade peak flow pump station in bottom of 
Murray Basin in location to be determined. 

KC1B Rectangular and Pipe Storage in Vicinity of Murray Avenue SW & 

Lincoln Park Way SW 

Project Total Cost:  $33,493,000: Relative Cost Factor: 1.4 
[Total Project Costs assumes $2,000,000 land acquisition costs] 

 
This alternative was modified to establish specific location, capacity 
and configuration alternatives.  Key features include: 
1. New 0.6 and 0.4 below-grade storage structure and pipe storage 
in vicinity of Murray Ave. SW and Lincoln Park Way SW, along with 
associated steep slope retaining structures. 
[Note:  There are a number of specific siting and configuration 
alternatives that will require further study in order to determine 
construction, capacity, and cost impacts, including the potential for the 
use of existing right-of-way or acquisition of private property]. 
2. New 10mgd below-grade peak flow pump station in bottom of 
Murray Basin in location to be determined. 
3. Miscellaneous odor, electrical and emergency control structures in 
proximity to storage structures, specific locations to be determined. 
 
[Note: Total storage requirements in bottom of Murray Basin 
would be reduced by increased storage capacity in Barton Basin 
similar to CAG9]. 

KC1F Combined Pipe and Rectangular Storage at Bottom of Murray 

Basin 

Project Total Cost:  $30,110,000: Relative Cost Factor: 1.2 
[Total Project Costs assumes $3,000,000 land acquisition costs] 

 
This alternative has not been developed beyond the preliminary draft 
level presented at the initial CAG meetings.  Key features include: 
1. 060-1.0mg storage structure on current private properties and 0.0-
0.4mg pipe storage below Beach Drive SW. 
[Note: There are a number of specific siting and configuration 
alternatives that will require further study in order to determine 
constructability, capacity, and cost impacts, including the potential for 
the use of existing right-of-way and/or the acquisition of private 
property]. 
2. Odor, electrical control structures in proximity to storage structures 
in specific locations to be determined. 
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[Note: Total storage requirements in bottom of Murray Basin 
would be reduced by increased storage capacity in Barton Basin 
similar to CAG9 and KC1B] 
 

At the conclusion of the review of the alternatives noted above, and after further 
discussion concerning the relative merits and challenges associated with each of 

them, the CAG recommended dropping CAG2B and CAG9 from further 

consideration as discrete alternatives; CAG2B because of the considerable 
marginal increase in total project costs, and potential operational challenges 

associated with the maintenance of the storage tunnel; and CAG9 because once 
the distinguishing features of green stormwater infrastructure were incorporated 

into KC1B, they were essentially the same alternative. 

The CAG then met again the following evening of 28 September 2010, the last 
scheduled meeting for the Murray Basin Citizens Advisory Group prior to its 
report to the County. 

During this meeting the CAG reviewed the remaining five alternatives in order to 
clarify any remaining questions of KCWTD, review the merits and challenges of 
each alternative, to establish a ranked preference in terms of priorities if possible, 
and to establish a basis for final recommendations. The following is a 
consolidated listing of the merits and challenges discussed by the CAG at both 
meetings:  

 
   

8.0 Final Review and Evaluation of CSO Alternatives in Order of 

Relative CAG Preference (using initial up/down voting) 

 

CAG2a  Below-Grade Storage at Lincoln Park, South Parking Lot 

   General Observations (merits) 

 This alternative appears to hold the most promise, is the most cost 
effective and among the more technically straight-forward solutions 
(assuming a pump station is not required to divert flow up to the 
storage location). 

 This alternative utilizes the existing Barton Pump Station (post 
upgrades) and does not require a new pump station at Lowman 
Beach Park. 

 This alternative solves the storage problem for both Barton and 
Murray Basins in a central location that does not require acquisition of 
private property, poses the least environmental risk, and provides the 
opportunity for an improved parking condition at the completion of the 
construction. 

 This alternative provides an easily accessible location for construction 
and maintenance of the facilities.  
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General Observations (challenges) 

 This alternative is within Lincoln Park and requires resolution of City 
Ordinance 118477 (park mitigation may be offset by location in and 
restoration of parking lot). 

 This alternative has not been fully vetted within the Fauntleroy 
community. 

 This alternative is within highly used parking lot and would require 
alternative pedestrian access to beach and play areas during 
construction. 

 This alternative poses challenges relative to traffic, access and 
disruption during construction period. 

Further Considerations 

 Further technical development and engineering is required to confirm 
adequacy of motorized valve controls.  If a pump station is required, 
costs and location for it would have to be confirmed. 

 A location outside of Lowman Beach Park for a 0.1mg storage 
structure will have to be determined. 

 With its location in the existing parking lot, this alternative has the 
potential to create an improved end condition relative to car and 
pedestrian access, safety and capacity with careful planning. 

 

KC1B Rectangular and/or Pipe Storage I Vicinity of Murray Avenue SW 

and Lincoln Park Way SW (triangle site) 

 General Observations (merits) 

 With some reconsideration and relocation of storage structure 
configurations, this alternative may not require acquisition of private 
properties or intrusion into wetland areas on the site (See Further 
Considerations below).  

 Total storage requirements on this site can be reduced with 
incorporation of upper basin storage. 

 This alternative, in conjunction with considerations for use of Murray 
Avenue SW right-of-way may provide opportunities for the most 
discrete storage location. 

General Observations (challenges) 

 This alternative is located adjacent to/within a wetland area that 
contains steep slopes, remnants of Pelley Creek, and needs for 
mitigation, geotechnical considerations, and multi-agency permitting. 

 This alternative requires a new 10mgd pump station in the bottom of 
the basin, in a location to be determined (currently shown in Lowman 
Beach Park). 

 This alternative is in the upper-mid range of costs and complexity of 
the remaining alternatives. 
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Further Considerations 

 Further exploration of available storage structure locations within 
public right-of-way in Murray Avenue SW and Lincoln Park Way SW 
could move storage away from wetland areas, and eliminate need for 
private property acquisition.  

 Locations for 10mgd pump station outside of Lowman Beach Park are 
required (potentially under Beach Drive SW right-of-way or in Murray 
Avenue SW right-of way). 

 Some upper basin storage (Murray Avenue SW and Holly as 
example) could significantly reduce size of storage requirement in 
triangle site. 

 Bury storage structures and associated control structures in a manner 
that would allow landscape features to mitigate loss of current natural 
features. 

 

CAG2 Below-Grade Storage at Lincoln Park, North of Colman Pool 

 General Observations (merits) 

 This alternative is the second-most cost effective (including an 
assumed $8M park mitigation assessment) and technically straight-
forward solution. 

 This alternative utilizes the existing Barton Pump Station (post 
upgrades) and does not require a new pump station at Lowman 
Beach Park. 

 This alternative solves the storage problem for both Barton and 
Murray Basins in a central location and does not require the use of 
private properties. 

General Observations (challenges) 

 This alternative is located in a visible, highly utilized and sensitive 
shoreline location that will require resolution of City of Seattle 
Ordinance 118477 as well as other regulatory requirements. 

 Likelihood of opposition and challenge in the review and regulatory 
process is very high (same issues as KC1A). 

 This alternative would impose significant impacts on use of Lincoln 
Park shoreline during construction period.  Access to the site would 
be via heavily used pedestrian paths to and from Colman Pool and 
along the beach. 

Further Considerations 

 The very high marks this alternative receives for technical simplicity 
and cost effectiveness are offset by the very negative marks it 
receives for environmental and park impacts.   
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CAG8 Distributed Upper Basin Storage for Murray Peak Flows 

 General Observations (merits) 

 This alternative provides an opportunity to leverage community 
assets, enhance existing locations (Gatewood Playground as an 
example), and/or mitigate environmental issues in specific locations. 

 Incorporation of this alternative can be utilized to significantly reduce 
the storage requirements at the bottom of the basin, and potentially 
improve viability of other proposed alternative. 

 Storage at bottom of basin reduced to 0.5mg in location to be 
determined. 

General Observations (challenges) 

 This alternative is the highest cost of the remaining alternatives. 

 This alternative involves construction and maintenance of facilities on 
multiple locations throughout the upper basin. 

 This alternative involves a number of private properties and may 
result in increased opposition/challenges. 

 KCWTD has expressed concerns for technical complexity and 
viability. 

Further Considerations 

 This alternative, or portions of it, can provide additional capacity and 
reliability when used in conjunction with other bottom of the basin 
storage alternatives, and should be considered as a worthwhile add-
on. 

 Cost is a concern for this alternative, but it can provide benefits noted 
above in an incremental basis as conditions change and need arises. 

 

KC1F Combined Pipe and Rectangular Storage at Bottom of Murray 

Basin 

 General Observations (merits) 

 This alternative is among the more technically straight-forward 
solutions and in the low-mid range for cost. 

 If upper basin storage solutions are added to this alternative, it is 
possible the storage and control structures could be located with the 
use of little or no private properties. 

 Utilizes existing Beach Drive SW right-of-way for portion of storage 
requirements. 

 This alternative could be combined with KC1B storage locations to 
reduce need for private properties. 
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General Observations (challenges) 

 As shown this alternative requires the acquisition of private residential 
properties, raising concerns for: 
Change in character, use and scale of residential neighborhood; 
potential need for eminent domain to acquire property; 
loss of affordable rental housing on site; 

 This alternative as currently shown requires potentially significant 
geotechnical review and engineering to address steep slopes on east 
and south boundaries of site 

 Use of Beach Drive SW right-of-way during construction impacts the 
only access to the „dead-end” community to the south. 

Further Considerations 

 This alternative should be considered in conjunction with KC1B in 
order to raise probability of locating facilities within public rights-of-
way and eliminating need for private property or wetland impacts. 

 If the above modifications can be made to address private property, 
housing and character concerns, every effort should be explored to 
replace the existing Murray Pump Station outside of Lowman Beach 
Park with new, current technologies. 

 

9.0 Murray Basin Community Advisory Group Recommendations 

 

At the conclusion of the last CAG meeting on 28 September 2010 there were a 
number of obvious take-aways that emerged and which have informed the 
process for developing the set of recommendations noted herein.  Throughout the 
process it has become evident that the need to address the combined sewer 
overflow problem that exists within the Murray and Barton Basins, while crucial for 
the continued health of Puget Sound, does not have a single obvious, exquisitely 
simple, technically pure and universally equitable solution.  From the onset of the 
engagement of the CAG and its interactions with KCWTD in challenging and 
understanding the underlying data, in examining standard and best practices 
approaches to addressing CSO‟s, in developing and reviewing alternative 
solutions, in modifying those solutions to capture the merits and resolve the 
challenges apparent in each, and in undertaking the significant challenges of 
evaluating those alternatives given their early and conceptual level of 
development, the CAG has endeavored to find outcomes that adhere to its 
Guiding Principles for equitable, efficient, functional, operationally viable, cost 
effective, environmentally sound and comprehensive solutions.  Importantly, the 
CAG has committed to finding outcomes that embrace and respond to the six 
categories of criteria established by KCWTD for land-use, environmental, 
technical, operational, community and cost considerations.  While this report 
represents the specific recommendations of the community members of the CAG, 
we believe that it is the result of an intense and cooperative effort of the CAG, 
KCWTD and its consultant team taking on the significant challenges with the 
intent to find the optimal solutions focused on fostering conditions for a healthy 
and vibrant Puget Sound for the region‟s inhabitants, including those who live 
within its waters.  Commitment to that end by all participants in this process has 
never been at question. 
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The CAG thanks KCWTD and its consultants for their participation and 

cooperation in providing information and testing alternatives in response to 

our requests.  This report and its recommendations would not have been 

possible without their analysis. 

 

The CAG has formatted its recommendations in three categories; those that apply 
to specific alternatives; those that generally apply to any alternative; and those 
that apply to the process going forward through design, implementation and 
operations phases.  

Recommendations for Specific Alternative(s) 

1. Advance CAG2a as the preferred alternative as modified for the 
27 September 2010 CAG meeting. 
This recommendation includes the proviso to explore options to 
further reduce the impacts on the community, parks and the parking 
lot.  They include: 

a. Explore all options to avoid the need for a new pump station in 
Lincoln Park.  In the event one is needed, it should be located in a 
manner that does not impact natural features or is located outside of 
shoreline areas. 

b. Locate 0.1mg storage facility in bottom of Murray Basin outside of 
Lowman Beach Park – in Murray Avenue SW or Beach Drive SW 
right-of-way. 

c. In the design of the below-grade storage structure in parking area, 
include options for below-grade odor and electrical control structures, 
improved pedestrian and vehicle access provisions, and increased 
safety measures for pedestrian and vehicular access. 

d. Engage both the Lowman and Fauntleroy communities in vetting 
and further developing this alternative and approaching the 
community and the City of Seattle to evaluate options and mitigation 
for use of this specific park parcel. 

2. Explore KC1B (along with portions of KC1F) as back-up 
alternatives as modified in CAG reviews during 27 September 
2010 meeting. 
This recommendation recognizes that a back-up alternative should be 
maintained pending confirmation of technical feasibility of CAG2a.  It 
includes the proviso that a number of modifications should be 
incorporated into the alternative as currently drawn to further reduce 
the impacts on community, open spaces, wetlands and parks.  They 
include: 

a. Increase storage at Fauntleroy School to 0.5mg in order to reduce 
the total storage requirement in Murray Basin to approximately 
0.85MG. 

b. Explore option to provide some additional upper basin storage (as 
shown in CAG8 Alternative) to further reduce required storage 
capacity in bottom of basin.  
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c. Locate the new 10mgd peak flow pump station out of Lowman 
Beach Park (potentially in Murray Avenue SW or Beach Drive SW 
rights-of-way) and explore options to incorporate and retire current 
Murray Pump Station.  This option would result in new, state-of-the-art 
pump station similar to 53

rd
 Street Station. 

c. Explore options to incorporate potential sites shown in KC1F 
and/or utilize Murray Avenue SW right-of-way to eliminate need to 
encroach on wetlands, steep slopes or private property for storage 
structures 

d. Locate new storage and control structures below grade to allow 
above-grade landscape features to mitigate loss of natural features 

General Recommendations to be Applied to Alternatives During their 

Design, Development and Implementation 

3. Increase storage capacity in Fauntleroy School (Barton Basin) to 
0.5mg 
This recommendation recognizes the beneficial impacts on total 
storage requirements in the bottom of basin alternatives 
recommended above, and provides for additional options for locating 
storage structures to accommodate them.  Further, it acknowledges 
and supports the Guiding Principles in seeking solutions that are 
quantitatively and qualitatively shared within the communities served. 

4. Apply Green Stormwater Infrastructure 
mechanisms/methodologies in both Barton and Murray Basins.  
This would serve both to reduce peak flows and improve the reliability 
of any storage solution, as well as provide capacities for unknown 
future climatic and weather conditions. Further, it could be a 
mechanism to educate and encourage community involvement and 
awareness of the need for sustainable practices.  

5. Identify opportunities to reduce footprint of CSO facilities by 
locating them in rights-of-way and public property in lieu of 
natural open spaces within parks and communities or on private 
property.  
This would create opportunities to maintain and/or restore natural 
amenities within the communities, and provide readily accessible 
locations for maintenance and operations of facilities that might 
otherwise not accommodate storage capacities necessary to accept 
peak flows [possibly creating opportunity to retire Murray Pump 
Station in Lowman Beach Park]. 

6. Retain options to store portions of peak flow in upper Murray 
Basin. 
Through combination with other bottom of basin storage options, this 
would provide potential for reduction of storage requirements and/or 
provide additional capacity and reliability to system. A number of 
these opportunities are identified in CAG8 alternative. 
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Recommendations to be Applied to Process Going Forward 

7. Adopt and incorporate CAG Guiding Principles into process. 
This recommendation acknowledges the considerable effort on the 
part of the community to provide a thoughtful and comprehensive set 
of guidelines that incorporates the goals, aspirations and 
commitments of the community to the environmental stewardship of 
Puget Sound, the protection of the scale, character and natural 
features of the community, and the protection of private properties 
while addressing the CSO projects with full consideration of the 
County’s requirements.  In much the same manner that the CAG 
acknowledges KCWTD’s criteria, incorporation of the CAG Guiding 
Principles by KCWTD as it moves forward would ratify the relationship 

that has been forged through this process. Through this 
recommendation, the CAG incorporates its Guiding Principles as 
part of the recommendations of this report. 

8. Continue to formally engage with the CAG throughout the design 
and development phases of the CSO project 
This recommendation strongly encourages the County and KCWTD to 
continue to meet with the CAG throughout the next phases of the 
project in order to avoid a repeat of the disconnect that was evident at 
the onset of the project; to maintain continuity and progress in the 
process; to capitalize on the considerable work that has been 
accomplished as KCWTD moves forward in detailed development of 
the selected alternative; and to engage with the larger community in 
expanding understanding, seeking approval, and generally 
communicating the results.  
 
The CAG recommends the County immediately expand the CAG 
process to include equitable representation from the Fauntleroy 
community in a combined CAG to develop, review and evaluate 
the next phases of development of the CSO alternative. 
 
The CAG believes it would be an unfortunate repeat of a missed 
opportunity to wait until an alternative has been selected and 
design work fully developed before re-engaging with the CAG. 
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CAG Member Signatures: 
 

Bill Beyers        __________________________________ 

John Comick       __________________________________ 

Katherine Dee       __________________________________ 

Patrick Gordon       __________________________________ 

Scott Gunderson      __________________________________ 

Chris Jansen       __________________________________ 

Vlad Oustimovich      (Abstaining) 

Charles Redmond      __________________________________ 

Donna Sandstrom      __________________________________ 

Don Stark        __________________________________ 

Dr. Ron Sterling      __________________________________ 

Cheryl Eastberg      Seattle Parks Department - Ex-Officio  
Linda Sullivan       KCWTD – Ex-Officio 
Tracy Tackett       Seattle Public Utilities – Ex-Officio 

Alternates Include: 

Cindy Barker Morgan Community Association – Alternate 
Sharon Best       Neighbor – Alternate 
Jim Coombes       Neighbor – Alternate 
Linda Cox        Neighbor – Alternate 

KCWTD Staff and Consultants Include: 
Martha Tuttle       KCWTD 
Shahrzad Namini      KCWTD 
Jeff Lykken        Tetra Tech 

Facilitation Consultants 
Penny Mabie       EnviroIssues 
Amy Meyer        EnviroIssues 



 
 
 
 
 
 
 
 

Appendix (Materials available upon request) 

 

a) CAG Evaluation Matrices – Initial 17 Alternatives 

b) CAG Evaluation Matrix – Nine short-listed Alternatives 

c) KCWTD Diagrams Five Final Alternatives 

d) CAG Evaluation Matrix – Five Final Alternatives 

e) City of Seattle Ordinance #118477 

f) City of Seattle, Department of Parks and Recreation Policy on Non‐Park Uses of Park Lands 
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COMMUNITY-SUGGESTED ALTERNATIVE 2
STORAGE AT LINCOLN PARK COLMAN POOL
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COMMUNITY-SUGGESTED ALTERNATIVE 3
COMBINE GSI WITH ADDITIONAL STORAGE IN BARTON





Puget
Sound

416

417

418

415
414

35
TH

AV
E

SW

SW 100TH ST

SW 106TH ST

SW ROXBURY ST

SW TRENTON ST

M
A

R
IN

E
VIEW

D
R

SW

SW THISTLE ST

SW HOLDEN ST

25
TH

AV
E

SW

45
TH

AV
E

SW

SW HOLDEN ST

SYLVAN
W

AY
SW

C
A

LI
FO

R
N

IA
AV

E
SW

C
A

LI
FO

R
N

IA
AV

E
SW

Puget
Sound

419

420

421

35
TH

AV
E

SW

48
TH

 A
VE

SW

FA
U

N
TL

ER
O

Y
W

AY
SW

SW MORGAN ST

SW GRAHAM ST

SYLVA
N

W
AY

SW

ERSKINE WAY SW

30
TH

AV
E

SW

49
TH

AV
E

SW

SW JUNEAU ST

SW EDMUNDS ST

SW BRANDON ST

SW BRANDON ST

SW THISTLE ST

SW HOLDEN ST SW HOLDEN ST

July 2010

1,000 0 1,000500
Feet

Murray Basin Boundary

Sub-Basin Boundary

Parcels Connected to CSS

ROW Connected to the CSS

Barton Basin Boundary

Murray Basin:
Install Approximately
7,000’ of 12” Storm
Sewers to Remove 
Up to 10 Acres of
Impervious Area 

Disconnect a Minimum
of 1,200 Homes and 230

Non-Residential Properties
from the Combined

Sewer System

Disconnect a Minimum
of 1,550 Homes and 80

Non-Residential Properties
from the Combined

Sewer System

Barton Basin:
Install Approximately
13,800’ of 12” Storm
Sewers to Remove 
Up to 26 Acres of
Impervious Area 

CSO Facilities Planning

BARTON AND MURRAY 
COMBINED SEWER OVERFLOW CONTROL FACILITIES PLAN

1420 Fifth Avenue, Suite 600
Seattle, Washington 98101
Tel 206.883.9300  Fax 206.883-9301

3630023/C
A

G
A

lternative4.ai

COMMUNITY-SUGGESTED ALTERNATIVE 4
SEPARATE ALL SEWER AND STORMWATER FLOWS
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COMMUNITY-SUGGESTED ALTERNATIVE 5
STORAGE AT GATEWOOD ELEMENTARY SCHOOL
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COMMUNITY-SUGGESTED ALTERNATIVE 6
BARTON PUMP STATION PUMPS DIRECTLY TO ALKI
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COMMUNITY-SUGGESTED ALTERNATIVE 7
GSI IN MURRAY TO REDUCE STORAGE VOLUME
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COMMUNITY-SUGGESTED ALTERNATIVE 8
UPPER BASIN STORAGE FOR MURRAY PEAK FLOWS
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COMMUNITY-SUGGESTED ALTERNATIVE 9
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memorandum

date April 23, 2010

to Brian Matson/Carollo
Allen DeSteiguer/Carollo

cc Sue Meyer/King Co WTD

from Lloyd Skinner

subject TM 210.3, Draft Environment Conditions Technical Memorandum, Barton Basin
Puget Sound CSO Project, E00022E06

To protect public health and the environment, King County is working to reduce combined sewer overflows 
(CSOs). CSOs occur in older parts of the city during heavy rain events when stormwater enters the sewer 
system. If volumes exceed system capacity, a combination of stormwater and diluted sewage is discharged 
through outfalls into Puget Sound. The Washington State Department of Ecology (DOE) has established a control 
target of one untreated event per outfall per year (WAC 173-245). In order to meet this target, WTD is 
conducting planning efforts to meet the DOE requirement by 2030.  The Puget Sound CSO project is part of these 
planning efforts. The project covers four basins within the City of Seattle – Barton Basin, Murray Basin, South 
Magnolia Basin, and North Beach Basin. Within each basin, nine potential alternatives for locating CSO control 
facilities were developed and evaluated. – Six of the nine alternatives were removed from consideration through 
the evaluation and screening process in December, 2009.

The purpose of this draft technical memorandum is to summarize existing environmental conditions for the three 
alternatives under consideration for the Barton Basin.  

DESCRIPTION OF BARTON BASIN ALTERNATIVES

The Barton Basin is located in West Seattle.  The basin’s western boundary is formed by the Puget Sound 
shoreline.  Lincoln Park is located at its north boundary.  The approximate eastern edge of the basin is along 30th

Avenue SW, and the southern boundary extends from about SW 106th Street on the west to SW Roxbury Street on 
the east (Figure 1).

Following an extensive review that included environmental, community, technical, operational, and cost 
considerations, three alternatives are now being assessed for controlling CSOs in the Barton Basin.  These are 
known as Pipe Storage in Upper Fauntleroy Way (Alternative 1E), Storage at the former Fauntleroy School site 
(Alternative 1F), and Upper Basin Green Stormwater Infrastructure (the “GSI” Alternative).  A brief description 
of each remaining alternative is included below.  

Alternative 1E: Pipe Storage in Upper Fauntleroy Way.  This alternative includes a buried, large diameter 
pipe that would store 0.22 million gallons of CSO flows in Upper Fauntleroy Way, located east of the Fauntleroy 
Ferry Terminal and above the main arterial in the area, Fauntleroy Way.  The pipe would be approximately 12 
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feet in diameter, and roughly 265 feet long.  Ancillary facilities would include a diversion structure in SW 
Director Street, as well as odor and electrical controls. Alternative 1E is shown in Figure 2.

Alternative 1F: Storage at Former Fauntleroy School Site.  This alternative would locate a 0.22 million gallon 
rectangular storage tank in the parking lot of the former Fauntleroy School, located uphill from Alternative 1E 
along SW Director Street.  Also located on the site would be Odor and electrical control facilities, and a diversion 
structure would be constructed in SW Director Street.  The tank would be underground, and its dimensions would 
be approximately 75’ by 55’.  Alternative 1F is shown in Figure 3.

GSI Alternative: Upper Basin Green Stormwater Infrastructure.  The GSI alternative would reduce CSOs by 
intercepting stormwater runoff from existing impervious surfaces before it reaches the pipes of the combined 
sewer system.  The intercepted rainwater would instead be directed to “rain gardens” located along the sides of 
the streets in the basin, and then be detained and infiltrated directly into the soil rather than sent to the combined 
sewer system.  The GSI alternative would be used in a subbasin of about 200 acres located along the upper 
reaches of the Barton Basin, as illustrated in Figure 4.

METHODOLOGY

Environmental conditions were assessed by reviewing existing documentation and supplementing the available 
information with reconnaissance-level site visits for field verification.  Available information that was reviewed 
included City of Seattle and King County GIS data bases, City critical area maps, zoning and shoreline 
designations, and available information from state and federal resource agencies on habitats and species.  For 
historic and cultural resources, Washington Department of Archaeology and Historic Preservation data were 
reviewed.  No test pits, borings, or other invasive sampling methods were used.

EXISTING ENVIRONMENTAL CONDITIONS

During the assessment of possible measures to control CSOs in Barton Basin, several land use and environmental 
issues were considered.  These included Seattle Comprehensive Plan, zoning, and shoreline designations, other 
potential permitting requirements, cultural resources, fish and wildlife, wetlands and streams, soils and sediments, 
and water quality.  The following discussion summarizes the assessment of existing environmental conditions in 
the Barton Basin.

Land Use Setting. The Barton Basin is a primarily residential single-family area of West Seattle.  One of 
Seattle’s largest parks, Lincoln Park (135 acres), is located on the Puget Sound shoreline at the northwest corner 
of the basin.  The Fauntleroy Ferry Terminal is located just south of the park.  The land rises rapidly east of the 
shoreline, with a steep slope/potential landslide feature extending north to south parallel to the shoreline for the 
length of the basin (see Figure 5).  One major stream, Fauntleroy Creek, descends west from the upper plateau to 
the shoreline, near the midpoint of the basin.   

Upper Fauntleroy Way, the location of the storage pipe of Alternative 1E,  is a narrow lane between SW 
Henderson and SW Director Street, with several houses located on the east side.  The west side of the street has 
no houses; a narrow, steep vegetated hillside extends from the street down to Fauntleroy Way SW.  

The former Fauntleroy School, the location of Alternative 1F, is currently used by various community-based 
organizations.  The storage tank would be buried in the large parking lot behind the school.

The 200-acre neighborhood identified for the Green Stormwater Infrastructure alternative is a single-family area 
with a regular street grid pattern of about 30 blocks near the top of the basin.  The rain gardens associated with the 
alternative would be constructed in public street right of way (typically between the curb and the sidewalk).  
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Regulatory Setting. King County projects in Seattle are subject to the provisions of Seattle’s Land Use Code 
(Seattle Municipal Code (SMC), Title 23).  The Land Use Code applies a zoning designation to non-street 
property in the City, and a Master Use Permit is required from Seattle’s Department of Planning and 
Development (DPD) prior to construction or use of a parcel.  For street rights of way, Seattle’s Department of 
Transportation (SDOT) issues street use permits. The zoning designations for the Barton Basin are illustrated on 
Figure 5.  Large areas of single family zoning (SF 5000, SF 7200) predominate.  

Alternative 1E in Upper Fauntleroy Way would include facilities in the road right of way, and would require 
street use permits from SDOT.  Similarly, the rain gardens of the GSI alternative would require approval from 
SDOT.  The former Fauntleroy School is zoned SF 5000, and would require a Master Use Permit from Seattle’s 
Department of Planning and Development (DPD).   

Seattle’s Shoreline Master Program applies an overlay zone to areas within 200 feet of the shoreline of Puget 
Sound, as well as to the shorelines of major rivers and lakes.  None of the alternatives for the Barton Basin would 
be located within the shoreline overlay zone.

The Seattle Municipal Code also includes provisions that apply to Environmental Protection and Historic 
Preservation (SMC Title 25). Five categories of environmentally critical areas are defined (SMC 25.09.020): 
geologic hazard and steep slope areas; flood prone areas; wetlands; fish and wildlife habitat conservation areas; 
and abandoned landfills.  The code includes provisions to protect these areas, and generally establishes 
buffers/setbacks and provisions for projects located in proximity to these areas.  Figure 5 indicates the locations of 
environmentally critical areas within the Barton Basin.  Title 25 also includes provisions relating to noise control, 
tree protection, and preservation of historic landmarks.

Alternative 1E in Upper Fauntleroy Way has no designated critical areas.  However, the northern edge of the 
Fauntleroy Creek riparian corridor (a fish and wildlife habitat conservation area) extends to approximately SW 
Director Street, at the south end of Upper Fauntleroy Way.  The hillside at the west edge of Upper Fauntleroy 
Way is also a steep slope area. In addition, several Douglas fir and Pacific Madrone trees along the western edge 
of the street appear to meet the definition of “exceptional tree” in SMC 25.11.020 and 25.11.050.

The northern portion of the parking lot at the former Fauntleroy School, Alternative 1F, is designated as a 
potential landslide area; otherwise, no critical areas are located at this site.  Observations of the parking lot and 
surrounding area in the immediate vicinity of Alternative 1F did not reveal any steep slope areas.

No critical areas are designated in the subbasin identified for the GSI Alternative.

Cultural Resources. A review of potential cultural, archaeological, and historic resources within Barton Basin 
has been conducted.  Based on site characteristics and location, the project area for Alternative 1E, Pipe Storage 
in Upper Fauntleroy Way, has a high probability of containing archaeological resources.  Significant 
archaeological resources have been uncovered adjacent to the project area.  

No known archaeological sites have been identified in the vicinity of the former Fauntleroy School site.  Based on 
location and site characteristics, the site has a medium probability of containing archaeological resources.  Also, 
the former school has been nominated as a Seattle Landmark.

No known archaeological resources have been identified in the upper subbasin location of the GSI Alternative, 
and the project area has a low probability of containing archaeological resources.  

Fish and Wildlife. Fauntleroy Creek is located in the vicinity of the Barton basin alternatives.  Its headwaters 
occur within Fauntleroy Park, approximately 525 feet east of the Alternative 1F. According to critical areas 
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mapping, coho (Oncorhynchus kisutch) and cutthroat trout (Oncorhynchus clarkii) are present in Fauntleroy 
Creek.

Based on critical areas mapping and State and County inventories of fish usage, it is likely that coho and cutthroat 
trout utilize Fauntleroy Creek to the south of Alternatives 1E and 1F.  In 1998 a culvert under Fauntleroy Way 
SW was replaced to enhance fish passage with a weir and pool fish ladder system.  According to the City, coho 
and cutthroat spawning is limited to the stream reaches below 45th Avenue SW by a passage barrier (culvert) at 
the roadway.  Juvenile rearing is documented throughout the system.  The stream and riparian corridor is 
separated from the Alternative 1E project site by developed roadways (SW Director Street and Fauntleroy Way 
SW) and from the Alternative 1F project site by developed and cleared areas to the south of the parking lot.  

Wetlands, Streams, and Shoreline. No wetlands, streams, or shoreline areas are mapped within the locations of 
the proposed alternatives.  The Alternative 1E project site along Upper Fauntleroy Way is approximately 300 feet 
from the Puget Sound shoreline, outside of the Shoreline District.  Other basin alternatives are located further 
landward and also outside of the Shoreline Zone.  

Soils and sediments. There are no known contaminated areas located in the vicinity of the three Barton Basin 
alternatives.  Similarly, no known liquefaction areas are located at these sites.  No steep slopes are located on any 
of the sites. 

Other Environmental Issues. There are several additional environmental elements that will be considered in 
more detail as more detailed design information becomes available for the alternatives.  These include traffic and 
parking, public services and utilities, aesthetics, recreation, and construction issues.

Summary Matrix

Table 1 summarizes the existing environmental conditions for each Barton Basin alternative as detailed above.
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TABLE 1.  ENVIRONMENTAL CONDITIONS SUMMARY
BARTON BASIN

ISSUE
ALTERNATIVE

1E 1F GSI
Zoning Not Applicable (Street 

ROW)
SF 5000 Not Applicable (Street 

ROW)
Shoreline Master 
Program

Not Applicable Not Applicable Not Applicable

Critical Areas
Fish and Wildlife Coho and cutthroat use of 

stream approx. 100 feet to 
south

Coho and cutthroat use of 
stream approx. 100 feet to 
south

Juvenile salmonid use 
extends throughout 
Fauntleroy Creek system, 
into upper basin

Streams, Wetlands, 
and Shorelines

None identified None identified None identified

Soils and sediments No identified contaminated 
sites or mapped geologic 
hazards

No identified contaminated 
sites or mapped geologic 
hazards

None identified

Exceptional Trees Douglas fir and Pacific 
Madrone along west edge of 
Upper Fauntleroy Way

None identified None identified

Cultural Resources High Probability; known 
archeological resources

Moderate Probability; no 
known resources

Low Probability; no known 
resources and within street 
ROW
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cc Sue Meyer/King Co WTD

from Lloyd Skinner

subject TM 210.3, Draft Environment Conditions Technical Memorandum, Murray Basin
Puget Sound CSO Project, E00022E06

To protect public health and the environment, King County is working to reduce combined sewer overflows 
(CSOs). CSOs occur in older parts of the city during heavy rain events when stormwater enters the sewer 
system. If volumes exceed system capacity, a combination of stormwater and diluted sewage is discharged 
through outfalls into Puget Sound. The Washington State Department of Ecology (DOE) has established a control 
target of one untreated event per outfall per year (WAC 173-245). In order to meet this target, WTD is 
conducting planning efforts to meet the DOE requirement by 2030.  The Puget Sound CSO project is part of these 
planning efforts. The project covers four basins within the City of Seattle – Barton Basin, Murray Basin, South 
Magnolia Basin, and North Beach Basin. Within each basin, nine potential alternatives for locating CSO control 
facilities were developed and evaluated. Six of the nine alternatives were removed from consideration through the 
evaluation and screening process in December, 2009..

The purpose of this draft technical memorandum is to summarize existing environmental conditions for the three 
alternatives under consideration for the Murray Basin.  

DESCRIPTION OF MURRAY BASIN ALTERNATIVES

The Murray Basin is located in West Seattle, immediately north of the Barton Basin.  Lincoln Park is located at 
the southwest border of the basin.  Lowman Beach Park is located just north of Lincoln Park along the water.  The 
Puget Sound shoreline marks the western boundary of the basin, and its eastern boundary is near 35th Ave SW.  
On the north, the basin boundary follows a diagonal from about SW Raymond on the southwest to about SW 
Hudson on the northeast.  See Figure 1.

Following an extensive review that included environmental, community, technical, operational, and cost 
considerations, three alternatives are now being assessed for controlling CSOs in Murray Basin.  These are 
Alternative 1A, Rectangular Tank Storage at the Bottom of the Basin in Lowman Beach Park; Alternative 1C, 
Pipe Storage in Beach Drive and Murray Avenue; and Alternative 1F, Beach Drive Area Underground Storage.

Alternative 1A: Rectangular Tank Storage at Bottom of Basin in Lowman Beach Park. This alternative 
includes a 1.0 million gallon storage tank located in Lowman Beach Park.  The tank would be located below 
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grade.  Its dimensions would be approximately 70 feet by 155 feet.  Additional facilities would include electrical 
controls, an odor control facility, and a diversion structure.  Alternative 1A is shown in Figure 2.

Alternative 1C: Pipe Storage in Beach Drive and Murray Avenue. Alternative 1C requires construction of two 
large-diameter storage pipes in the street right of way near the bottom of the basin.  A 12-foot diameter pipe, 
approximately 900 feet long and storing about 0.72 million gallons, would be placed under Beach Drive SW.  A 
second pipe, also measuring 12 feet in diameter, would be located under Murray Avenue SW.  This pipe would 
store 0.28 million gallons, and would be about 350 feet long. Diversion structures, electrical controls, and odor 
control facilities would also be needed for this alternative.  Alternative 1C is shown in Figure 3.

Alternative 1F: Beach Drive Area Underground Storage.  This alternative includes acquisition of several 
apartment buildings across Beach Drive SW from Lowman Beach Park, and construction of a 1.0 million gallon 
storage tank near the bottom of the basin.  The tank would be located below grade.  Additional facilities 
associated with this alternative include odor control and electrical controls, as well as a diversion structure located 
in Lowman Beach Park.  Figure 4 illustrates Alternative 1F.

METHODOLOGY

Environmental conditions were assessed by reviewing existing documentation and supplementing the available 
information with reconnaissance-level site visits for field verification.  Available information that was reviewed 
included City of Seattle and King County GIS data bases, City critical area maps, zoning and shoreline 
designations, and available information from state and federal resource agencies on habitats and species.  For 
historic and cultural resources, Washington Department of Archaeology and Historic Preservation data were 
reviewed.  No test pits, borings, or other invasive sampling methods were used.

EXISTING ENVIRONMENTAL CONDITIONS

Land Use Setting. The Murray Basin is primarily a single family residential area in West Seattle.  Like the 
Barton Basin, the topography of the Murray Basin rises fairly steeply east from the water, and a steep 
slope/potential landslide band parallels the shoreline above Beach Drive (Figure 5).  The Pelly Creek ravine 
extends from nearly California Avenue SW down to the shoreline at Lowman Beach Park.   California Avenue 
SW is a major north-south arterial that bisects the basin.  Neighborhood commercial and lowrise multifamily 
housing are located along California Avenue SW.  An area of lowrise multifamily housing is also located along 
Beach Drive SW east of Lowman Beach Park.  Several small commercial areas are also located along 35th Ave 
SW at the upper east end of the basin.  Land uses at the sites of the three Murray Basin alternatives are described 
below.

Lowman Beach Park, the location of Alternative 1A, is a 4.1 acre waterfront park located north of Lincoln Park.  
It includes lawn/open space, a tennis court, and a tidal beach area on Puget Sound.  

Immediately east of Lowman Beach Park is Beach Drive SW, which has one lane of travel in each direction and 
parking on both sides.  Murray Avenue SW is located above Beach Drive SW, and extends northeast from its 
intersection with Lincoln Park Way SW.  Alternative 1C would locate buried storage pipes in the Beach Drive 
and Murray Avenue rights of way.

The triangular parcel of land east of Lowman Beach Park, bounded by Beach Drive SW and Lincoln Park Way 
SW, is occupied by several lowrise multifamily buildings.  These buildings would be acquired and removed if 
Alternative 1F is implemented.   

Regulatory Setting. King County projects proposed in Seattle are subject to the provisions of Seattle’s Land Use 
Code (Seattle Municipal Code (SMC), Title 23).  The Land Use Code applies a zoning designation to non-street 



3

property in the City, and a Master Use Permit, issued by Seattle’s Department of Planning and Development 
(DPD), is required prior to construction or use of a parcel.  For uses and projects in street rights of way, Seattle’s 
Department of Transportation (SDOT) issues street use permits. The zoning designations for the Murray Basin are 
illustrated on Figure 5.  Large areas of single family zoning (SF 5000, SF 7200) predominate.  

Lowman Beach Park is zoned Single Family Residential (SF 5000), and Alternative 1A would require a Master 
Use Permit. Alternative 1C would be located in street rights-of-way, and would require street use permits from 
SDOT.  The multifamily buildings located across Beach Drive SW from Lowman Beach Park are zoned Lowrise 
1.  Alternative 1F would require a Master Use Permit from DPD.

Seattle’s Shoreline Master Program applies an overlay zone to areas within 200 feet of the shoreline of Puget 
Sound, as well as to the shorelines of major rivers and lakes.  Lowman Beach Park is located within the shoreline 
district, and is designated as Conservancy Recreation under Seattle’s Shoreline Master Program. A shoreline 
“substantial development permit” from DPD would be required for Alternative 1A.  The portion of Beach Drive 
SW used for Alternative 1C is also in the shoreline district, and is designated Urban Residential.  Alternative 1F is 
not within the shoreline district and would not require a shoreline substantial development permit from DPD.

The Seattle Municipal Code also includes provisions that apply to Environmental Protection and Historic 
Preservation (SMC Title 25). Five categories of environmentally critical areas are defined (SMC 25.09.020): 
geologic hazard and steep slope areas; flood prone areas; wetlands; fish and wildlife habitat conservation areas; 
and abandoned landfills.  The code includes provisions to protect these areas, and generally establishes 
buffers/setbacks and provisions for projects located in proximity to these areas.  Figure 5 indicates the locations of 
environmentally critical areas within the Murray Basin.  Title 25 also includes provisions relating to noise control, 
tree protection, and preservation of historic landmarks.

Alternative 1A at Lowman Beach Park is located in a designated liquefaction zone, one of the geologic hazard 
and steep slope critical areas, according to Seattle’s environmentally critical area maps.  It is also located in the 
riparian corridor of Pelly Creek, which is piped through the park and enters Puget Sound via an outfall. Three 
large trees (two American sycamores and one Douglas fir) located in the park appear to meet the definition of 
“exceptional tree” in SMC 25.11.020 and 25.11.050. 

Portions of Beach Drive SW and Murray Avenue SW (Alternative 1C), as well as the northern portion of the 
multifamily property east of Lowman Beach Park (Alternative 1F), are also located within the riparian corridor of 
Pelly Creek.  Large willows located within a ditch along the west side of Murray Ave SW (Alternative 1C) may 
meet the definition of “exceptional tree” in SMC 25.11.020 and 25.11.050.  The property located within 
Alternative 1F contain large Douglas fir trees and a flowering cherry tree that may meet the definition of 
“exceptional tree” in SMC 25.11.020 and 25.11.050.

Cultural Resources. A review of potential cultural, archaeological, and historic resources within Murray Basin 
has been conducted.  No archaeological or cultural resources have been identified in the vicinity of Alternative 1A 
at Lowman Beach Park.  However, based on site characteristics and location, the project area for Alternative 1A 
has a high probability of containing archaeological resources. Similarly, no archaeological or cultural resources 
have been identified in the vicinity of Alternative 1C.  Based on site characteristics and location, the Beach Drive 
SW portion of Alternative 1C has a high probability of containing archaeological resources, while the Murray 
Avenue SW portion has a low probability of containing such resources.  Alternative 1F is similar to Alternative 
1A, in that there have been no archaeological or cultural resources identified in the area, but its location and site 
characteristics indicate a high probability of containing archaeological resources.   

Fish and Wildlife. Pelly Creek, as detailed below, is not indicated as a stream or shown as containing listed fish 
species by Salmonscape mapping (USFWS 2009).  Priority Habitats and Species (PHS) mapping indicates Pelly 
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Creek as a stream but does not indicate any listed fish species (WDFW 2008).  Fish access appeared to be 
unavailable to the piped outlet of Pelly Creek along the Puget Sound shoreline within Lowman Beach Park.

Wetlands, Streams, and Shoreline. During an April 2010 site visit, staff biologists from ESA Adolfson observed 
surface flow originating from Pelly Creek Natural Area, to the east of Murray Avenue SW (at the northern end of 
the proposed Alternative 1C alignment within this roadway).  Immediately east of the roadway, the surface flow 
spread out into a small (approximately 400 square foot) wetland area before entering a culvert which directed the 
flow south along the east side of Murray Avenue SW.  After approximately 450 feet, the culvert appeared to pass 
under Murray Ave SW and discharge into a surface channel that parallels the west side of Murray Ave SW.  If 
Pelly Creek is determined to be a regulated stream in the vicinity of Murray Avenue SW, then a portion of 
Alternative 1C would be within a riparian zone.  In addition, required buffers associated with the small wetland 
area at the west end of the Pelly Creek Natural Area could extend into the Alternative 1C area. 

A piped outflow was observed in the seawall at Lowman Beach Park with flowing water at approximately the 
same location as it is indicated by Seattle Critical Areas mapping. 

Soils and sediments. There are no known contaminated areas located in the vicinity of the three Murray Basin 
alternatives.  Alternative 1A is located within a designated liquefaction zone; no steep slopes are present.  
Alternative 1C contains no liquefaction areas or steep slopes, although Murray Avenue SW is adjacent to a steep 
slope area.  Alternative 1F contains no liquefaction areas or steep slopes.  However, the east and south portions of 
the site are adjacent to designated steep slope areas., and a designated landslide area, is adjacent to the east side of 
the property.

Other Environmental Issues. There are several additional environmental elements that will be considered in 
more detail as more detailed design information becomes available for the alternatives.  These include traffic and 
parking, public services and utilities, aesthetics, recreation, and construction issues.

Summary Matrix

Table 1 summarizes the existing environmental conditions for each Murray Basin alternative as detailed above.
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TABLE 1.  ENVIRONMENTAL CONDITIONS SUMMARY
MURRAY BASIN

ISSUE
ALTERNATIVE

1A 1C 1F
Zoning Single Family Residential Not Applicable (Located in 

ROW)
Lowrise 1

Shoreline Master 
Program

Conservancy Recreation Urban Residential Not Applicable/not in 
shoreline district

Critical Areas Non-fish bearing stream. Non-fish bearing stream Non-fish bearing stream; 
Fish and Wildlife
Streams, Wetlands, 
and Shorelines

Piped portion of Pelly Creek 
would likely be moved 
during construction

Project area contains riparian 
corridor - piped portion of 
Pelly Creek would likely be 
moved during construction

Project Areas contains 
riparian corridor - piped 
portion of Pelly Creek would 
likely be moved during 
construction

Soils and sediments No identified contaminated 
sites, steep slopes or
landslide areas; project area 
within designated
liquefaction zone.

No identified contaminated 
sites, steep slopes or 
landslide areas; project area 
within liquefaction zone.  
Murray Ave SW adjacent to 
steep slopes.

No identified contaminated 
sites.  Project area on west 
side of Beach Dr. SW is 
within liquefaction zone.  No 
steep slopes, landslide areas 
on west side of Beach Dr. 
SW.  Project area on east 
side of Beach Dr SW is 
adjacent to steep slopes and 
potential landslide area.

Exceptional Trees American Sycamores and 
Douglas fir tree within 
Lowman Beach Park

Project area along Murray 
Ave SW immediately 
adjacent to large willows

Large flowering cherry 
adjacent to and Douglas fir 
within project footprint

Cultural Resources High Probability; no known 
resources identified

High probability for pipe 
storage area in Beach Drive 
SW and low probability for 
pipe storage area in Murray 
Ave SW; no known 
resources identified

High Probability; no known 
resources identified
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memorandum

date September 21, 2010

to Brian Mattson, Carollo
Sue Meyers, King County WTD

from Lloyd Skinner
Lizzie Zemke

subject Murray Basin Alternative 1B

This memorandum was prepared to describe the results of a recon-level investigation conducted by ESA Adolfson 
(ESA) of a potential site for a 1 MG storage tank in the vicinity of Murray Avenue SW and Lincoln Park Way SW in 
the City of Seattle.

On-Site Observations 
On September 21, 2010, ESA biologists Aaron Booy and Lizzie Zemke visited the Alternative 1B Murray Basin site 
to identify potential critical areas constraints. While it was our intention to identify as completely as possible all on-
site critical areas, we did not remove any vegetation and we did not collect any soil samples during the site 
investigation.  A more detailed site investigation, including soil sampling and formal wetland delineation, will 
follow. The following descriptions of the onsite stream and wetland should be considered preliminary until a more 
complete site investigation can be conducted.

The Alternative 1B site is triangular in shape and is bounded on the east by Murray Avenue SW, on the west by 
Lincoln Park Way SW, and by a residential lot on the north. The site consists almost entirely of a well-vegetated, 
steep-sided ravine.  On-site upland vegetation is characterized by a dense cover of non-native invasive shrubs
including Japanese knotweed, English Ivy, Himalayan Blackberry, cherry laurel, and holly. A large, multiple-trunked 
native red alder tree, as well as western red cedar, big-leaf maple, red elderberry and sword fern, are also present. 

Streams. We observed a reach of Pelly Creek flowing across the bottom of the ravine in an open channel. The creek 
enters the site from the north in an open channel and exits the site through a grated manmade structure connected to a 
pipe near the west edge of the site. Very little water was flowing in the channel at the time of our site visit despite a 
particularly heavy rainfall that occurred three days prior to the site visit. Based on the relatively low flow observed in 
the channel, it is possible that the channel dries up in at least some years. 

Under the Seattle Municipal Code, streams are classified as Type 1-5 waters, according to Washington 
Administrative Code (WAC) section 222-16-031. Under WAC  222-16-031, Pelly Creek would be considered either 
a Type 4 or 5 water due to its small size and relatively low habitat value. The distinguishing feature between Type 4 
and Type 5 waters is that Type 4 waters flow perennially and Type 5 waters flow intermittently.  

Wetlands. We observed two areas of wetland adjacent to the stream channel. Vegetation in the wetland consisted of 
lady fern, weeping willow, and Himalayan blackberry. Due to the dense cover of vegetation, it was not possible
without removing some vegetation to determine whether or not these two areas actually constitute one larger wetland.

ESA applied the Washington State Wetland Rating System (Ecology Publication #04-06-25) to determine on a 
preliminary basis the wetland category according to the City of Seattle Municipal Code.  A definitive wetland rating 
can be determined only after the wetland or wetlands have been formally delineated. Based on the preliminary rating, 
the on site wetland would be considered a Category III wetland, and due to its relatively low habitat score would 
require a 60-foot buffer.
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According to SMC 25.09.160, development is prohibited on or over a wetland of any category or size that abuts any 
Type 1-5 water.

Exceptional Trees. SMC 25.11, Tree Protection, provides means for protecting trees in Seattle. Based on the 
definition of exceptional trees provided in SMC 25.11, none of the trees identified on the site appear to meet the 
definition of an exceptional tree.

Mapped Critical Areas
The channel of Pelly Creek, the Riparian Corridor associated with the creek channel, a wetland, and a steep slope 
have been mapped on the site by the City of Seattle.

Recommendations 
In order to accurately classify the wetland and to understand potential regulatory constraints posed by the wetland, a 
formal wetland delineation should be conducted on the site. Once the true size and classification of the wetland are
known, development options, permit requirements, and avoidance, minimization, and possible mitigation approaches 
can be investigated. 

The mitigation the City would require for a project that proposed impacts to the stream and its associated wetlands 
would need to be determined following a formal wetland delineation and after discussion with City staff.  Assuming 
the City will allow impacts to the stream and wetland if mitigation were to be provided, the Code includes the 
following provisions:

Impacts to a Category III wetland require a 2:1 mitigation to impact ratio for wetland restoration or creation and an 
8:1 mitigation to impact ratio for wetland enhancement.

Impacts to a Type 4 or 5 stream would require, at a minimum, implementation of a plan that assures that the 
watercourse and riparian management area function will be restored so that it prevents erosion, protects water 
quality, and provides diverse habitat, and results in greater protection of the watercourse and riparian management 
area.
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Cascadia Archaeology 

PO Box 51058 

Seattle, WA  98115 



King County Wastewater Division, Barton, Murray, Magnolia, and 

North Beach Sub-basins: 
 

Probability Factors for Prehistoric Site Occurrence and Distribution 
 

High 

1. known or reported site 

2. confluence of fresh water and fresh/salt water 

3. adjacent to fresh water source (permanent/intermittent) 

4. saddle/pass on travel corridor 

5. spit-lagoon complex 

6. low bench or terrace above lower creek or saltwater beach 

 

Medium: 

1. ridge crest or hill top 

2. smaller creek/tributary 

3. high bench or terrace overlooking water, flat 

4. protected beaches:  on depositional beaches; southern exposure 

5. intermittent water source (spring, intermittent creek, middle creek/river 

courses) 

6. in proximity to other important resources (plant, animal, mineral) 

 

Low: 

1. Steep slopes 

2. erosional beaches 

3. areas subject to landslides (except where not deeply buried at bottom of 

slopes) 

4. not near fresh water 

 



Status of Historic Inventory Listings (from City of Seattle, Department of 

Neighborhoods): 

 

No-Altered: Lack of integrity or distinctive architecture; no further study 

warranted.  Not significant. 

 

Yes-Hold. Initial survey completed, inventory form not completed.  Requires 

additional information. 

 

Yes-Inventory: Full inventory warranted; include assessment on potential local 

and/or National Register listing. 

 

 



 
Barton sub-basin showing recorded historic and ethnographic sites.  Parcels in red are on 

Seattle historic inventory.  Parcels in black were recorded by historic survey, but are not 

considered significant.  Red dot (no. 15) is an archaeological site, no. 17 is an 

ethnographic site, and no. 19 is an ethnographic place name (Refer to table, following 

pages). 
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Probability Factors for Prehistoric Site Occurrence and Distribution 
 

High 

1. known or reported site 

2. confluence of fresh water and fresh/salt water 

3. adjacent to fresh water source (permanent/intermittent) 

4. saddle/pass on travel corridor 

5. spit-lagoon complex 

6. low bench or terrace above lower creek or saltwater beach 

 

Medium: 

1. ridge crest or hill top 

2. smaller creek/tributary 

3. high bench or terrace overlooking water, flat 

4. protected beaches:  on depositional beaches; southern exposure 

5. intermittent water source (spring, intermittent creek, middle creek/river 

courses) 

6. in proximity to other important resources (plant, animal, mineral) 

 

Low: 

1. Steep slopes 

2. erosional beaches 

3. areas subject to landslides (except where not deeply buried at bottom of 

slopes) 

4. not near fresh water 

 



Status of Historic Inventory Listings (from City of Seattle, Department of 

Neighborhoods): 

 

No-Altered: Lack of integrity or distinctive architecture; no further study 

warranted.  Not significant. 

 

Yes-Hold. Initial survey completed, inventory form not completed.  Requires 

additional information. 

 

Yes-Inventory: Full inventory warranted; include assessment on potential local 

and/or National Register listing. 

 

 



 
Murray sub-basin showing recorded historic and ethnographic sites.  Parcels in red are on 

Seattle historic inventory.  Parcels in black were recorded by historic survey, but are not 

considered significant.  No. 29 is an ethnographic place name (Refer to table, following 

pages). 
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Barton and Murray Combined Sewer Overflow Control Facilities Plan 
APPENDICES 

Appendix F 

COST DATA 

  



 



Project: King County CSO
Subject: Barton Alternative 1E - Pipe Storage in Upper Fauntleroy Way
By : Tt
Date : 21-Dec-10
Large Diameter Pipe Storage (12-foot)
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes
DIVISION 1 - GENERAL REQUIREMENTS

Mobilization 1 LS $116,593 $116,593 4% of subtotal
Temporary Traffic Control 1 LS $87,445 $87,445 3% of subtotal
Temporary Erosion & Sediment Control 1 LS $29,148 $29,148 1% of subtotal

DIVISION 2 - SITE WORK
ACP Removal
    Storage Pipe 630 SY $20 $12,600 includes sawcut, removal,
    Odor Control Bldg 70 SY $20 $1,400 disposal
    Diversion Structure 35 SY $20 $700 w/pipe trench
Clearing & Grubbing 0.15 AC $25,000 $3,673 clearing of shoulder
Removal of existing trees 6 EA $1,500 $9,000
Excavation
    Pipe Storage Trench 4,870 BCY $25 $121,750
    Diversion Structure 568 BCY $25 $14,200
    36" Storm Drain Relocate 510 BCY $25 $12,750
    18 inch RCP Div Str to Tank 65 BCY $25 $1,625
   6 inch DI from drain pumps to MH. 22 BCY $25 $556
Haul/Disposal -Pipe+Diversion+Trenches 7,544 LCY $11 $82,984 25% increase for loose cy
Shoring - open cut
    Pipe Storage 18,630 SF $45 $838,350 braced
    Diversion Structure 3,120 SF $45 $140,400 tieback or braced
    36" Storm Drain Relocate 1 LS $2,000 $2,000 trench box
    18 inch RCP Div Str to Tank 0 SF $42 $0 include w/pipe storage
Dewatering 1 LS $200,000 $200,000 Estimate from Tabula
Pipe Bedding + Compaction
    Pipe Storage 315 LCY $44 $13,860
    36 in Storm Drain Relocate 41 LCY $44 $1,804,
    18 inch RCP Div Str to Tank 5 LCY $44 $220
    6 inch DI from drain pumps to MH 5 LCY $44 $220
12 in compacted gravel fill - Div Structure 400 SF $2 $800
Install 12 Ft Dia RCP Storage Pipe 300 LF $1,000 $300,000 includes pipe for flushing chamber
Install 18 inch RCP Div Str to Tank 20 LF $50 $1,000
Install 6 inch RCP Div Str to Tank 40 LF $40 $1,600
Relocate 36 in storm drain 110 LF $124 $13,640 assume rcp, class 3
Misc. Utility Relocation 1 LS $200,000 $200,000
48" MH (to 25 feet deep) drain relocate 3 EA $7,500 $22,500 mh+exc+backfill
Imported Backfill/Compaction
    Pipe Storage Trench 3,530 CY $18 $63,540 material, haul to site
    Diversion Structure 222 CY $18 $3,996 material, haul to site
    36 in Storm Drain Relocate 219 CY $18 $3,942 material, haul to site
    18 inch RCP Div Str to Tank 59 CY $18 $1,062 material, haul to site
AC Surface Restoration 735 SY $45 $33,075 4 in + 2 in wearing course,

6" gr base + hauling
DIVISION 3 - CONCRETE

Diversion Structure assume 10' sq x 20' deep
    Base Slab 9 CY $500 $4,500
    Walls 38 CY $800 $30,400
    Top Slab 4 CY $900 $3,600
Drop Structure, Flow Control Channel
    48-inch drop manhole 1 EA $10,000 $10,000
    42-inch RCP Sewer Pipe 240 LF $250 $60,000
    36-inch RCP Sewer Pipe 30 LF $225 $6,750
    48-inch manhole 5 EA $7,500 $37,500
Odor Control Bldg assume 20' sq x 10' high 
    Strip Footings 5 CY $300 $1,500
    Foundation Walls 5 CY $400 $2,000



Project: King County CSO
Subject: Barton Alternative 1E - Pipe Storage in Upper Fauntleroy Way
By : Tt
Date : 21-Dec-10
Large Diameter Pipe Storage (12-foot)
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes

    Slab on Grade 7 CY $275 $2,035
    Electrical Equip Pad 11 CY $275 $3,025 Assume 12" thick
Pipe Drain Structure Assume twice that
    Base Slab 18 CY $500 $9,000 of Div Struct
    Walls 76 CY $800 $60,800
    Top Slab 8 CY $900 $7,200

DIVISION 4 - MASONRY
Odor Control Bldg
    8" CMU Walls; Grouted @ 24" 900 SF $30 $27,000 assume 10ft high walls

DIVISION 5 - METALS
Odor Control Bldg
    Metal Decking 506 SF $3 $1,265
    Open Web Joists (Gable) 4 EA $1,500 $6,000
    Miscellaneous Plates/Shapes 2,000 LB $2 $4,000
Ladder Rungs & Misc. Tank Metals 1 LS $25,000 $25,000
Hatches 1 LS $30,000 $30,000

DIVISIONS 7 & 8 - ARCHITECTURAL
Roofing, doors, windows, finishes, etc 1 LS $15,000 $15,000

DIVISION 15 - MECHANICAL
Storage Pipe
   Submersible Pumps and Valving 1 LS $40,000 $40,000
    Flushing Gate 1 EA $70,000 $70,000
    Air Gap (no tank) 1 EA $10,000 $10,000 Need to confirm cost with Cloyd
Diversion Structure 
     Slide Gate 1 EA $10,000 $10,000
     Level Sensors 1 EA $5,000 $5,000
Odor Control Bldg
    Heating, Ventilating, Plumbing 1 LS $70,000 $70,000
Odor Control Equipment
    Scrubber, Fan, Sound Enclosure 1 LS $40,000 $40,000
    FRP and Foul Air Piping 1 LS $40,000 $40,000

DIVISION 16 - ELECTRICAL
    Electrical Panel/Controls 1 LS $60,000 $60,000 See electrical tab
    Standby Generator 1 LS $60,000 $60,000 See electrical tab
    Telemetry 1 LS $60,000 $60,000 See electrical tab

Subtotal $3,148,008 $2,914,822

Contingency 30% $944,402

Total Estimated Constrution Cost $4,092,000



Project: King County CSO
Subject: Barton Alternative 1F - Rectangular Storage at Fauntleroy School
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes
DIVISION 1 - GENERAL REQUIREMENTS

Mobilization 1 LS $127,318 $127,318 4% of subtotal
Temporary Traffic Control 1 LS $95,489 $95,489 3% of subtotal
Temporary Erosion & Sediment Control 1 LS $31,830 $31,830 1% of subtotal

DIVISION 2 - SITE WORK
ACP Removal
    Storage Tank 445 SY $20 $8,900 includes sawcut, removal,
    Odor Control Building 70 SY $20 $1,400 disposal
    Diversion Structure 25 SY $20 $500
Clearing & Grubbing 0.04 SF $25,000 $918 for secondary driveway entrance
Sewer Bypassing 1 LS $60,000 $60,000
Excavation
    Storage Tank 4,000 BCY $15 $60,000
    Diversion Structure 568 BCY $25 $14,200
    18 in RCP Diversion to Tank 243 BCY $25 $6,075
    18 in RCP to CSO 195 BCY $25 $4,875
Haul/Disposal - Tank+Diversion+Trenches 6,258 LCY $11 $68,833 25% increase for loose cy
Shoring
    Storage Tank 9,100 SF $45 $409,500 tieback
    Diversion Structure 4,160 SF $45 $187,200 braced or tieback
    18 in RCP to Diversion 1 LS $4,000 $4,000 trench box
    18 in RCP to CSO 1 LS $4,000 $4,000 trench box
Dewatering 1 LS $400,000 $400,000
Install 18 inch RCP Div Str to Tank 75 LF $50 $3,750 assume rcp, class 3
Install 18 inch RCP Tank to CSO 60 LF $50 $3,000 assume rcp, class 3
Pipe Bedding + CompactionPipe Bedding  Compaction
    18 in RCP Diversion to Tank 20 LCY $44 $880
    18 in RCP to CSO 16 LCY $44 $704
12" Compacted Gravel Fill - Tank 4,000 SF $2 $6,000
12 in compacted gravel fill - Div Structure 400 SF $2 $800
48" MH (to 25 ft deep) div str and cso conn 2 EA $7,500 $15,000 mh+exc+backfill
Misc. Utility Relocation 1 LS $300,000 $300,000
Imported Backfill/Compaction
    Storage Tank 1,992 CY $18 $35,856 material, haul to site
    Diversion Structure 222 CY $18 $3,996 material, haul to site
    18 in RCP Diversion to Tank 219 CY $18 $3,942 material, haul to site
    18 in RCP to CSO 175 CY $18 $3,150 material, haul to site
AC Surface Restoration 540 SY $45 $24,300 4 in + 2 in wearing course,

6" gr base + hauling
DIVISION 3 - CONCRETE

Diversion Structure assume 10' sq x 20' deep
    Base Slab 9 CY $500 $4,500
    Walls 38 CY $800 $30,400
    Top Slab 4 CY $900 $3,600
Drop Structure, Flow Control Channel
    48-inch drop manhole 1 EA $10,000 $10,000
    42-inch RCP Sewer Pipe 240 LF $250 $60,000
    36-inch RCP Sewer Pipe 30 LF $225 $6,750
    48-inch manhole 5 EA $7,500 $37,500
Storage Tank sized for seismic/lateral
    Base Slab 336 CY $500 $168,000 earth pressures; static +
    Walls 484 CY $800 $387,200 dynamic liquid pressures; 
    Top Elevated Slab 156 CY $900 $140,400 HS20 traffic + soil over
    Miscellaneous fill/appurtenances 20 CY $800 $16,000



Project: King County CSO
Subject: Barton Alternative 1F - Rectangular Storage at Fauntleroy School
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes

Odor Control Bldg assume 20' sq x 10' high 
    Strip Footings 5 CY $300 $1,500
    Foundation Walls 5 CY $400 $2,000
    Slab on Grade 7 CY $275 $2,035
    Electrical Equip Pad 11 CY $275 $3,025 Assume 12" thick

DIVISION 4 - MASONRY
Odor Control Bldg
    8" CMU Walls; Grouted @ 24" 900 SF $30 $27,000 assume 10ft high walls

DIVISION 5 - METALS
Odor Control Bldg
    Metal Decking 506 SF $3 $1,265
    Open Web Joists (Gable) 4 EA $1,500 $6,000
    Miscellaneous Plates/Shapes 2,000 LB $2 $4,000
    Ladder Rungs and Misc. Tank Metals 1 LS $30,000 $30,000
    Hatches 1 LS $40,000 $40,000

DIVISIONS 7 & 8 - ARCHITECTURAL
Roofing, doors, windows, finishes, etc 1 LS $15,000 $15,000

DIVISION 15 - MECHANICAL
Storage Tank tip bucket price = N. Creek
    Tipping Bucket 2 EA $75,000 $150,000 div by 9 times 20% inflation
    Submersible Pumps and Valving 1 LS $40,000 $40,000
     Drain Gate 1 EA $10,000 $10,000     Drain Gate 1 EA $10,000 $10,000
    Air Gap (no tank) 1 EA $10,000 $10,000 Need to confirm cost with Cloyd
Diversion Structure 
     Slide Gate 1 EA $10,000 $10,000
     Level Sensors 1 EA $5,000 $5,000
Odor Control Bldg
    Heating, Ventilating, Plumbing 1 EA $70,000 $70,000
Odor Control Equipment
    Scrubber, Fan, Sound Enclosure 1 LS $40,000 $40,000
    FRP and Foul Air Piping 1 LS $40,000 $40,000

DIVISION 16 - ELECTRICAL
    Electrical Panel/Controls 1 LS $60,000 $60,000
    Standby Generator 1 LS $60,000 $60,000
    Telemetry 1 LS $60,000 $60,000

Subtotal $3,437,590 $3,182,954

Contingency 30% $1,031,277

Total Estimated Construction Cost $4,469,000



KING COUNTY CSO PROJECT‐ BARTON BASIN (ALTERNATIVE 1F)
PROJECT COST ESTIMATE 

Project 
Parcel #

Tax Parcel # Owner Parcel
Address

Acquisition 
Type

Just Compensation
(Offer)

Title Costs Appraisal 
Cost

Appraisal
Review Cost

Admin. 
Settlement

Relocation Cost 
(rounded)

Negotiation Cost
(Acquisition & 

Relocation Costs)

Statutory 
Evaluation 
Allowance

Potential 
Condemnation/ 
Settlement 

Total Parcel 
Costs

352403-9040

Fauntleroy Community Services 
Agency -  43,560 SF Temporary 9131 California Ave 

TCE $260 000 $ 260 000

PRELIMINARY ESTIMATES ONLY

NOVEMBER 2010

352403-9040 g y p y
Construction Easement for 36 

months
SW, Seattle, WA TCE $260,000  $       260,000 

352403-9040 FCSA - for Above grade facilities 
(2,500 SF)

9131 California Ave 
SW, Seattle, WA Easement $50,000  $         50,000 

FCSA - for subterranean easement 
(3,500 SF)

9131 California Ave 
SW, Seattle, WA

Subterranean 
Easement

$52,500  $         52,500 

Parking Replacement for 20 stalls 
for 36 months

9131 California Ave 
SW, Seattle, WA Lease $72,000  $         72,000 

Playground Equipment $25,000  $         25,000 

Rep;acement of playground (14,000 
SF) $280,000  $       280,000 

 $       739,500 

Street Use 600 LF @ 20' feet for 12 
months $185,000  $       185,000 

$924,500

Subterranean Easement estimated at 75% of assessed value 
Parking Stalls Lease based on Colliers Parking Survey
Playground Replacement may be needed if we use party of playground for staging

* Fee values estimated at tax assessed values only.

ASSUMPTIONS:

ared by: CERTIFIED Land Services Corp. Project Funding Estimate 1





Project: King County CSO
Subject: Murray Alternative 1A - Rectangular Storage at Lowman Beach Park
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes
DIVISION 1 - GENERAL REQUIREMENTS

Mobilization 1 LS $455,376 $455,376 4% of subtotal
Temporary Traffic Control 1 LS $227,688 $227,688 2% of subtotal
Temporary Erosion & Sediment Control 1 LS $113,844 $113,844 1% of subtotal

DIVISION 2 - SITE WORK
ACP Removal
    Beach Drive in front of Park 1,244 SY $20 $24,889 Full Road restoration
    Pump Station Rd 511 SY $20 $10,222 Full Road restoration
Clearing & Grubbing 0.30 AC $25,000 $7,576
Excavation
    Storage Tank 10,500 BCY $25 $262,500
    Diversion Structure 568 BCY $25 $14,200
    18 inch RCP Diversion to Tank 195 BCY $25 $4,875
    6 inch DI to Pump Station 50 BCY $25 $1,250
Haul/Disposal - Tank+Diversion+Trenches 14,141 LCY $11 $155,554 25% increase for loose cy
Shoring
    Diversion Structure 5,200 SF $45 $234,000 braced or tieback
    18 inch RCP Diversion to Tank 5,080 SF $45 $228,600 braced
    Secant Piles for Tank(total 184 @ 50ft ea) 9,200 LF $300 $2,760,000
    Crane Rental  230 HR $1,500 $345,000
    Crane Crew 230 HR $240 $55,200
Dewatering 1 LS $800,000 $800,000
Install 18 inch Diversion to Tank 60 LF $50 $3,000 assume rcp, class 3
Install 6 inch DI to Pump Station 90 LF $40 $3,600 tyton jnt; shoring included
Pipe Bedding
    18 inch Diversion to Tank 16 LCY $44 $704
    6 inch DI to Pump Station 10 LCY $44 $440    6 inch DI to Pump Station 10 LCY $44 $440
12 in Compacted Gravel Fill - Tank 10,850 SF $2 $16,275
12 in compacted gravel fill - Div Structure 400 SF $2 $800
48" MH (to 25 ft deep) div str conn 1 EA $7,500 $7,500 mh+exc+backfill
Miscellaneous Utility Relocation 1 LS $300,000 $300,000
Imported Backfill/Compaction
    Storage Tank 2,445 CY $18 $44,010 material, haul to site
    Diversion Structure 222 CY $18 $3,996 material, haul to site
    18 inch Diversion to Tank 175 CY $18 $3,150 material, haul to site
    6 inch DI to Pump Station 40 CY $18 $720 material, haul to site
AC Surface Restoration 1,756 SY $45 $79,000 4 in + 2 in wearing course,
Park Restoration Allowance 1 LS $2,000,000 $2,000,000 Includes landscaping, tree replace

DIVISION 3 - CONCRETE
Diversion Structure
    Base Slab 9 CY $500 $4,500
    Walls 38 CY $800 $30,400
    Top Slab 4 CY $900 $3,600
Storage Tank sized for seismic/lateral
    Base Slab 1,073 CY $500 $536,500 earth pressures; static +
    Walls 828 CY $800 $662,400 dynamic liquid pressures; 
    Top Slab 671 CY $900 $603,900 HS20 traffic + soil over
    Miscellaneous fill/appurtenances 20 CY $800 $16,000
    Augercast piles  (total 144 @ 60ft ea) 8,640 LF $60 $518,400
    Crane Mobilization (Secant & Auger Cast pile 1 EA $10,500 $10,500
    Crane Rental  120 HR $1,500 $180,000
    Crane Crew 120 HR $240 $28,800
Odor/Electrical Underground Structure 20x40 - assume 12 ft deep

Base Slab 70 CY $300 $21,000 Estimated from B&C's 90 draw



Project: King County CSO
Subject: Murray Alternative 1A - Rectangular Storage at Lowman Beach Park
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes

Interior Walls 17 CY $500 $8,500
Exterior Walls 80 CY $500 $40,000
Top Slab (includes beams) 45 CY $800 $36,000

    Equip Pads 11 CY $250 $2,750 Assume 12" thick
    Miscellaneous concrete 5 CY $200 $1,000
    Waterproofing/protection board 1,620 SF $5 $8,100

DIVISION 4 - MASONRY
Odor Control Bldg
    8" CMU Walls; Grouted @ 24" 0 SF $0 $0

DIVISION 5 - METALS
Ladder Rungs and Misc. Tank Metals 1 LS $50,000 $50,000
Hatches 1 LS $80,000 $80,000
Misc. Odor Control/Electrical Structure Metals 1 LS $30,000 $30,000

DIVISIONS 7 & 8 - ARCHITECTURAL
Misc doors, hardware etc 1 LS $5,000 $5,000

DIVISION 15 - MECHANICAL
Storage Tank tip bucket price = N. Creek
    Tipping Bucket 4 EA $75,000 $300,000 div by 9 times 20% inflation
    Submersible Pumps and Valving 1 LS $200,000 $200,000
     Drain Gates 3 EA $20,000 $60,000
    Air Gap (no tank) 1 EA $20,000 $20,000
Diversion Structure 
     Level Sensors 1 EA $10,000 $10,000 No gates since weir controlled.
Odor Control EquipmentOdor Control Equipment
    Heating, Ventilating, Plumbing 1 EA $100,000 $100,000
    Scrubber, Fan, Sound Enclosure 1 LS $60,000 $60,000
    FRP and Foul Air Piping 1 LS $60,000 $60,000

DIVISION 16 - ELECTRICAL
    Electrical Panel/Controls 1 LS $150,000 $150,000
    Standby Generator 1 LS $100,000 $100,000
    Telemetry 1 LS $80,000 $80,000

subtotal w/o traffic/erosion
Subtotal $12,181,000 $11,384,411
Restricted Site Impact 0.00% $0
Phasing/Restricted Work Hour Impact 0.00% $0
Subtotal $12,181,000
Contingency 30% $3,654,300
Total Estimated Construction Cost $15,835,300



Project: King County CSO
Subject: Murray Alternative 1F - Beach Drive Area Underground Storage
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes
DIVISION 1 - GENERAL REQUIREMENTS

Mobilization 1 LS $463,435 $463,435 4% of subtotal
Temporary Traffic Control 1 LS $231,717 $231,717 2% of subtotal
Temporary Erosion & Sediment Control 1 LS $115,859 $115,859 1% of subtotal

DIVISION 2 - SITE WORK
ACP Removal includes sawcut, removal,
    Beach Drive in front of Park 1,244 SY $20 $24,889 Full Road restoration
Clearing & Grubbing 0.21 AC $25,000 $5,165 along hillside
Building Demolition 5 LS $12,800 $64,000 2 family, 2 story, wood
Excavation
    Storage Tank 10,140 BCY $25 $253,500
    Diversion Structure 568 BCY $25 $14,200
    18 inch RCP Diversion to Tank 625 BCY $25 $15,625
    6 inch DI to MH 22 BCY $25 $556
Haul/Disposal - Tank+Diversion+Trench 14,166 LCY $11 $155,829 25% increase for loose cy
Shoring
    Diversion Structure 5,200 SF $45 $234,000 braced or tieback
    18 inch RCP Diversion to Tank 13,100 SF $45 $589,500 braced
Dewatering 1 LS $600,000 $600,000
Install 18 inch RCP Diversion to Tank 160 LF $50 $8,000 assume rcp, class 3
Pipe Bedding
    18 inch RCP Diversion to Tank 42 LCY $44 $1,848
   12" Compacted Gravel Fill - Tank 10,530 SF $2 $15,795
   12 in compacted gravel fill - Div Structure 400 SF $2 $800
    6 inch DI from drain pumps to MH 5 LCY $44 $220
48" MH (to 30 ft deep) div str conn 1 EA $10,000 $10,000 mh+exc+backfill
Install 6 inch RCP Div Str to Tank 40 LF $40 $1,600
Mi ll  Utilit  R l ti 1 LS $500 000 $500 000Miscellaneous Utility Relocation 1 LS $500,000 $500,000
Imported Backfill/Compaction
    Storage Tank 6,730 CY $18 $121,140 material, haul to site
    Diversion Structure 222 CY $18 $3,996 material, haul to site
    18 inch RCP Diversion to Tank 570 CY $18 $10,260 material, haul to site
AC Surface Restoration 1,244 SY $45 $56,000 4 in + 2 in wearing course, 6" gr base + ha
Park Restoration Allowance 1 LS $200,000 $200,000 Restoration after construction staging

DIVISION 3 - CONCRETE
Diversion Structure assume 10' sq x 20' deep
    Base Slab 9 CY $500 $4,500
    Walls 38 CY $800 $30,400
    Top Slab 4 CY $900 $3,600
Storage Tank sized for seismic/lateral
    Base Slab 975 CY $500 $487,500 earth pressures; static +
    Walls 1,552 CY $800 $1,241,600 dynamic liquid pressures; 
    Top Slab 780 CY $900 $702,000 HS20 traffic + soil over
    Miscellaneous fill/appurtenances 20 CY $800 $16,000
    Augercast piles  (total 195 @ 60ft ea) 11,700 LF $60 $702,000
    Crane Mobilization 1 EA $10,500 $10,500
    Crane Rental  163 HR $1,500 $244,500
    Crane Crew 163 HR $240 $39,120
    Secant Piles (total 147 @ 50ft ea) 7,350 LF $300 $2,205,000
    Secant Piles (total 57 @ 65ft ea) 3,705 LF $300 $1,111,500 15ft longer for ret wall
    Crane Rental  255 HR $1,500 $382,500
    Crane Crew 255 HR $240 $61,200
    Shotcrete face of retaining wall 2,400 SF $16 $38,400
    Cap beam over retaining wall secants 20 CY $400 $8,000
Odor Control Bldg assume 20' sq x 10' high 
    Strip Footings 5 CY $300 $1,500



Project: King County CSO
Subject: Murray Alternative 1F - Beach Drive Area Underground Storage
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes

    Foundation Walls 5 CY $400 $2,000
    Slab on Grade 7 CY $275 $2,035
    Electrical Equip Pad 11 CY $275 $3,025 Assume 12" thick

DIVISION 4 - MASONRY
Odor Control Bldg
    8" CMU Walls; Grouted @ 24" 900 SF $12 $10,800 assume 10ft high walls

DIVISION 5 - METALS
Odor Control Bldg
    Metal Decking 506 SF $3 $1,265
    Open Web Joists (Gable) 4 EA $1,500 $6,000
    Miscellaneous Plates/Shapes 2,000 LB $2 $4,000
Ladder Rungs and Misc. Tank Metals 1 LS $50,000 $50,000
Hatches 1 LS $80,000 $80,000

DIVISIONS 7 & 8 - ARCHITECTURAL
Roofing, doors, windows, finishes, etc 1 LS $15,000 $15,000

DIVISION 15 - MECHANICAL
Storage Tank tip bucket price = N. Creek
    Tipping Bucket 5 EA $75,000 $375,000 div by 9 times 20% inflation
    Submersible Pumps and Valving 1 LS $200,000 $200,000
     Drain Gates 4 EA $20,000 $80,000
    Air Gap (no tank) 1 EA $20,000 $20,000
Diversion Structure 
     Level Sensors 1 EA $10,000 $10,000 No gates since weir controlled diversion.
Odor Control Equipment
    H ti  V til ti  Pl bi 1 EA $100 000 $100 000    Heating, Ventilating, Plumbing 1 EA $100,000 $100,000
    Scrubber, Fan, Sound Enclosure 1 LS $60,000 $60,000
    FRP and Foul Air Piping 1 LS $60,000 $60,000

DIVISION 16 - ELECTRICAL
Electrical
     Electrical Panel/Controls 1 LS $150,000 $150,000
     Standby Generator 1 LS $100,000 $100,000
     Telemetry 1 LS $80,000 $80,000

subtotal w/o traffic/erosion
Subtotal $12,397,000 $11,585,867
Restricted Site Impact 10.00% $1,239,700
Phasing/Restricted Work Hour Impact 0.00% $0
Subtotal $13,636,700
Contingency 30% $4,091,010
Total Estimated Construction Cost $17,727,710



Project: King County CSO
Subject: Community Suggested Alternative 2A - Rectangular Storage at Lincoln Park
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes
DIVISION 1 - GENERAL REQUIREMENTS

Mobilization 1 LS $563,298 $563,298 4% of subtotal
Temporary Traffic Control 1 LS $281,649 $281,649 2% of subtotal
Temporary Erosion & Sediment Control 1 LS $140,825 $140,825 1% of subtotal

DIVISION 2 - SITE WORK
ACP Removal

Existing parking lot over tank 2,222 SY $20 $44,440 Full lot restoration
Odor bldg 267 SY $20 $5,340 Full Road restoration
Diversion struct 133 SY $20 $2,660 Full Road restoration
Large Diameter Pipe Storage 104 SY $21 $2,178
Genset pad 89 SY $20 $1,780 Full Lot restoration

Clearing & Grubbing 0.28 AC $25,000 $6,887 Pipeline area
Excavation
    Rectangular Storage Tank 15,700 BCY $25 $392,500
    Large Diameter Pipe Storage 2,593 BCY $25 $64,815
    Diversion Structure 845 BCY $25 $21,125
    Odor Structure 833 BCY $25 $20,825
   24 inch lines to exist force mains. 7,600 BCY $25 $190,000
Haul/Disposal - Tank+Diversion+Trenches 31,223 LCY $11 $343,448 25% increase for loose cy
Shoring
    Diversion Structure 4,216 SF $45 $189,720 braced or tieback
    Odor Structure 4,000 SF $45 $180,000
    Large Diameter Pipe Storage 9,600 SF $45 $432,000
   24 inch lines to exist force mains. 1 LS $50,000 $50,000 Trench Box.
    Secant Piles for Tank(total 230 @ 50ft ea) 11,500 LF $300 $3,450,000
    Crane Rental  350 HR $1,500 $525,000
    Crane Crew 350 HR $240 $84,000
    Crane Mobilization (Secant piles) 1 EA $10,500 $10,500
Dewatering 1 LS $400,000 $400,000
Install 4  24 inch Force Mains 2 400 LF $50 $120 000 assume rcp  class 3Install 4- 24 inch Force Mains 2,400 LF $50 $120,000 assume rcp, class 3
Install "?" inch DI to Div to Tank 10 LF $40 $400 tyton jnt; shoring included
Pipe Bedding
   24 inch lines to exist force mains. 800 LCY $44 $35,200
12 in compacted gravel fill - Stor Tank 11,840 SF $2 $17,760
12 in compacted gravel fill - Div Structure 816 SF $2 $1,632
12 in compacted gravel fill - Lg. Diam. St. 2,800 SF $2 $5,600
12 in compacted gravel fill - Odor Structure 924 SF $2 $1,848
48" MH (to 25 ft deep) div str conn 1 EA $7,500 $7,500 mh+exc+backfill
Miscellaneous Utility Relocation 1 LS $100,000 $100,000
Imported Backfill/Compaction
    Storage Tank 5,297 CY $18 $95,346 material, haul to site
    Diversion Structure 715 CY $18 $12,870 material, haul to site
    Odor Structure 388 CY $18 $6,984 material, haul to site
    Large Diameter Pipe Storage 415 CY $19 $7,881 material, haul to site
   24 inch lines to exist force mains. 6,250 CY $18 $112,500 material, haul to site

AC Surface Restoration 2,815 SY $45 $126,662 4 in + 2 in wearing course,
Sidewalk/Landscaping/Curb Replacement on Fauntleroy 1 LS $250,000 $250,000
Parking Lot striping, curbing replacement 1 LS $6,000 $6,000
Replace light poles/foundation 10 LS $7,000 $70,000 Price per Bothell office/typ detail; 
Park Restoration Allowance 1 LS $2,000,000 $2,000,000

DIVISION 3 - CONCRETE
Diversion Structure - Large Diameter Pipe Storage assume 10' sq x 20' deep
    Base Slab 9 CY $500 $4,500
    Walls 38 CY $800 $30,400
    Top Slab 4 CY $900 $3,600
Diversion Structure - Rectangular Tank
    Base Slab 45 CY $500 $22,500
    Walls 167 CY $800 $133,600
    Top Slab (includes beams) 34 CY $900 $30,600



Project: King County CSO
Subject: Community Suggested Alternative 2A - Rectangular Storage at Lincoln Park
By : Tt
Date : 21-Dec-10
Rectangular Storage Tank
Capital Cost Estimate
Item Description Quantity Unit Unit cost, $ Cost, $ Notes

Storage Tank sized for seismic/lateral
    Base Slab 1,147 CY $500 $573,500 earth pressures; static +
    Walls 1,570 CY $800 $1,256,000 dynamic liquid pressures; 
    Top Slab 810 CY $900 $729,000 HS20 traffic + soil over
    Miscellaneous fill/appurtenances 30 CY $800 $24,000
Install 12 Ft Dia RCP Storage Pipe 175 LF $1,000 $175,000 includes pipe for flushing chamber
Odor/Electrical Underground Structure 20x40 - assume 12 ft deep

Base Slab 70 CY $300 $21,000 Estimated from B&C's 90 draw
Interior Walls 17 CY $500 $8,500
Exterior Walls 80 CY $500 $40,000
Top Slab (includes beams) 45 CY $800 $36,000

    Equip Pads 11 CY $250 $2,750 Assume 12" thick
    Miscellaneous concrete 5 CY $200 $1,000
    Waterproofing/protection board 1,620 SF $5 $8,100

DIVISION 4 - MASONRY
Odor Control Bldg
None - structure is buried 0 SF $0 $0

DIVISION 5 - METALS
Ladder Rungs and Misc. Tank Metals 1 LS $50,000 $50,000
Hatches 1 LS $80,000 $80,000
Misc. Odor Control/Electrical Structure Metals 1 LS $30,000 $30,000

DIVISIONS 7 & 8 - ARCHITECTURAL
Misc doors, hardware etc 1 LS $5,000 $5,000

DIVISION 15 - MECHANICAL
Storage Tank tip bucket price = N. Creek
    Tipping Bucket 5 EA $75,000 $375,000 div by 9 times 20% inflation
    Submersible Pumps and Valving 1 LS $250 000 $250 000    Submersible Pumps and Valving 1 LS $250,000 $250,000
     Drain Gates 3 EA $10,000 $30,000
    Air Gap (no tank) 1 EA $15,000 $15,000 Need to confirm cost with Cloyd
Diversion Structure 
     Level Sensor2 1 EA $12,000 $12,000
Odor Control Equipment
    Heating, Ventilating, Plumbing 1 EA $140,000 $140,000 Provides allowance for additional 
    Scrubber, Fan, Sound Enclosure 1 LS $100,000 $100,000 Provides allowance for additional 
    FRP and Foul Air Piping 1 LS $100,000 $100,000 Provides allowance for additional 

DIVISION 16 - ELECTRICAL
    Electrical Panel/Controls 1 LS $180,000 $180,000 Provides allowance for additional 
    Standby Generator 1 LS $120,000 $120,000 Provides allowance for additional 
    Telemetry 1 LS $100,000 $100,000 Provides allowance for additional 

subtotal w/o traffic/erosion
Subtotal $15,068,000 $14,082,450
Restricted Site Impact 0.00% $0
Phasing/Restricted Work Hour Impact 20.00% $3,013,600
Subtotal $18,081,600
Contingency 30% $5,424,480
Total Estimated Construction Cost $23,506,080



KING COUNTY CSO PROJECT‐ MURRAY BASIN (ALTERNATIVE 1A )
PROJECT COST ESTIMATE 

Project 
Parcel #

Tax Parcel # Owner Parcel
Address

Acquisition 
Type

Just Compensation
(Offer)

Title Costs Appraisal 
Cost

Appraisal
Review Cost

Admin. 
Settlement

Relocation Cost 
(rounded)

Negotiation Cost
(Acquisition & 

Relocation Costs)

Statutory 
Evaluation 
Allowance

Potential 
Condemnation/ 
Settlement 

Total Parcel 
Costs

PRELIMINARY ESTIMATES ONLY

NOVEMBER 2010

431570-1200 CITY OF SEATTLE PARKS 
(177,000 SF)

7005 Beach Dr. SW, 
SEATTLE 98136 Acquisition Cost $10M ‐ $15M  $10M ‐ $15M 

SDOT - street use for 36 months street in front of 
Lowman Beach Park

Street Use 
Permit

$1.8 M  $1.8M 

Total

We are assuming that park replacement would not be required, and we would pay approximately market value for park
Street Use Fees are based on SDOT's Use Code #31

* Fee values estimated at tax assessed values only.

ASSUMPTIONS:

pared by: CERTIFIED Land Services Corp. Project Funding Estimate 1





KING COUNTY CSO PROJECT‐ MURRAY BASIN (ALTERNATIVE 1F)
PROJECT COST ESTIMATE 

Project 
Parcel #

Tax Parcel # Owner Parcel
Address

Acquisition 
Type

Just Compensation
(Offer)

Title Costs Appraisal 
Cost

Appraisal
Review Cost

Admin. 
Settlement 

Costs

Relocation Cost 
(rounded)

Negotiation Cost
(Acquisition & 

Relocation Costs)

Statutory 
Evaluation 
Allowance

Potential 
Condemnation/ 
Settlement 

Comments Total Parcel Costs

LAND

1
1981200080

VELLING ROY J
C/O 9849 17TH AVE SW

Seattle WA 98106
(3 dwelling units, 4 bedrooms)

7004 Beach Dr. SW
Seattle, WA 98136 Full Acquisition $580,000 $400.00  $      7,000   $     1,000  $0 $71,000  $          40,000   $           750   $              290,000 

 will most likely 
require 

condemnation 
 $        990,150 

2
1981200070

S and L REALTY 
VELLING R J

9849 17TH AVE SW 7010 Beach Dr. SW
Full Acquisition $1 000 000 $400 00 $ 7 000 $ 1 000 $0 $85 000 $ 40 000 $ 750 $ 500 000

 will most likely 
require $ 1 634 150

NOVEMBER 2010

PRELIMINARY ESTIMATES ONLY

2 9849 17TH AVE SW
Seattle WA 98106

(5 dwelling units, 6 bedrooms)

Seattle, WA 98136 Full Acquisition $1,000,000 $400.00  $      7,000   $     1,000  $0 $85,000  $          40,000  $           750  $              500,000  require 
condemnation 

$    1,634,150 

3
1981200060

STEVEN STUMPF
7018 Beach Dr. SW
Seattle, WA 98136

(2 dwelling units, 4 bedrooms)

7018 Beach Dr. SW
Seattle, WA 98136 Full Acquisition $470,000 $400.00  $      7,000   $     1,000  $0 $65,000  $          40,000   $           750   $              235,000   $        819,150 

4
1981200055

MICHAEL E. HARKIN
7024 Beach Dr. SW
Seattle, WA 98136

(2 dwelling units, 5 bedrooms)

7024 Beach Dr. SW
Seattle, WA 98136 Full Acquisition $845,000 $400.00  $      7,000   $     1,000  $0 $65,000  $          40,000   $           750   $              422,500   $    1,381,650 

5
1981200032

SEAN W. BELL & CAROLINE M. 
BELL 

7030 Beach Dr. SW
Seattle, WA 98136

(2 dwelling units, 4 bedrooms)

7030 Beach Dr. SW
Seattle, WA 98136 Full Acquisition $525,000 $400.00  $      7,000   $     1,000  $0 $65,000  $          40,000   $           750   $              262,500   $        901,650 

6
1981200035

TERRENCE LYNN BROWN 
6801 DANTE CT.

Springfield VA 22152
(1 dwelling unit, 2 bedrooms)

7034 Beach Dr. SW
 Seattle, WA 98136 Full Acquisition $342,000 $400.00  $      7,000   $     1,000  $0 $57,000  $          40,000   $           750   $              171,000   $        619,150 

Total Private Property Acquisition $3,762,000 $2,400.00  $    42,000   $     6,000  $408,000  $        240,000   $        4,500   $          1,881,000   $    6,345,900 

PARKS

431570‐1200
CITY OF SEATTLE PARKS 43,560 

SF
Lowman Beach Park 

Property

TCE for 
Construction 

Staging
$200,000 $0.00  $             ‐     $            ‐    $0  $                  ‐     $               ‐     $                        ‐     $        200,000 

SDOT

Existing SDOT Right 
of Way ‐‐ south of 
7034 beach dr sw 

SDOT STREET USE
10,000 SF for 36 months

Murray Ave SW
STREET USE 
PERMIT $1,000,000  $    1,000,000 

Existing SDOT Right 
of Way ‐‐ sidewalk 
and road street in 
front of private 

SDOT STREET USE
‐250 LF  x 20' ‐road width for 36 

months

SW Beach Drive STREET USE 
PERMIT $500,000 $0.00  $             ‐     $            ‐    $0  $                  ‐     $               ‐     $                        ‐     $        500,000 

$8,045,900Total

ASSUMPTIONS:

* Just Compensation based on drive by appraisals, and  includes property, property rights and property contributes (landscaping and driveway), if any.

* Title costs, negotiation costs, appraisal and appraisal review costs are estimates only; not assumed for City of Seattle/ SDOT.

* Potential Condemnation/ settlement costs estimated at 50% of Just Compensation (minimum of $10,000 per parcel); not assumed for City of Seattle/ SDOT at this time.

* Statutory Evaluation Allowance of $750 for owners' review of offer; not assumed for City of Seattle/ SDOT at this time.

City Park Permit Fee is based on value of assessed land x area used x barrier to public x capitalization rate
SDOT fees based on SDOT  use fee schedule #31 for construction in public right of way, non arterial

VALUES ARE PLACEHOLDERS FOR PLANNING LEVEL ONLY ‐‐ VALUES DO NOT REFLECT INDEPENDENT FEE APPRAISAL VALUES

* Landlords are assumed to be eligible for maximum $50,000 reestablishment of their business as landlord, and each will move 4 appliances (personal property) per unit @ $10

* "Relocation Costs" column is tenant maximum rent supplement and moving, and landlord reestablishment costs based on current WSDOT sche

* "Negotiation Costs" column is CERTIFIED's labor costs for both acquisition and relocation tasks.

* Actual number of tenants to be relocated TBD

* Fee values estimated at tax assessed values only

*Tenant moving & rent supplement costs are calculated  on a per‐dwelling unit basis & bedroom count per unit as per KC tax information.

 by: CERTIFIED Land Services Corp. Project Funding Estimate 1





KING COUNTY CSO PROJECT‐ MURRAY BASIN (ALTERNATIVE 2A) Preliminary Estimates
PROJECT COST ESTIMATE 

Project 
Parcel #

Tax Parcel # Owner Parcel
Address

Acquisition 
Type

Just Compensation
(Offer)

Title Costs Appraisal 
Cost

Appraisal
Review Cost

Admin. 
Settlement

Relocation Cost 
(rounded)

Negotiation Cost
(Acquisition & 

Relocation Costs)

Statutory 
Evaluation 
Allowance

Potential 
Condemnation/ 
Settlement 

Total Parcel 
Costs

CITY OF SEATTLE PARKS 8603 FAUNTLEROY 
$ $

NOVEMBER 2010

352403-9020 CITY OF SEATTLE PARKS 
(43,560 SF) for 24 months WAY SW, SEATTLE 

98136
TCE $340,000 $       340,000 

CITY OF SEATTLE PARKS 
(43,560 SF) 

In Lincoln Park Parking 
Lot Easement $1,300,000  $    1,300,000 

4315701200 CITY OF SEATTLE PARKS 
43,560 SF for 12 months

Lowman Beach Park 
Property TCE for staging $200,000  $       200,000 

Total Park Fees  $    1,840,000 

SDOT (9,000 SF) for 12 months next to Lowman Beach 
Park

staging and 
storage in 

Beach Dr. SW
$140,000  $       140,000 

$1,980,000

* Fee values estimated at tax assessed values only.

Subterranean easement estimated at 75% of assessed value

ASSUMPTIONS:

Street Use Cost based on SDOT fee schedule Use #31, Construction in Street

pared by: CERTIFIED Land Services Corp. Project Funding Estimate 1





Barton, Murray, Magolia, North Beach CSO Beach Facilities Cost Estimates

WTD Business Case Evaluation Results
Barton Basin CSO Life Cycle Cost

WTD Borrowing Cost as Discount Rate (1) 

Scenario Lifetime
Initial Capital 

Outlay
Total Project 
Life Costs (2)

Total Project 
Life Benefits

Net Project 
Life Costs

Average Project 
Annual Cost

Annual Costs 
over(under) 
Status quo

Status Quo
"Status Quo" 0 $0 $0 $0 $0 $0

Alternatives
Barton Alt 1F" 35 $9,487,479 $10,438,731 $0 $10,438,731 $466,602 $466,602

GSI Alt 1 35 $16,160,335 $17,092,306 $0 $17,092,306 $764,011 $764,011
GSI Alt 2 35 $13,349,120 $14,281,091 $0 $14,281,091 $638,353 $638,353

Budget Office Discount Rate (3)

Scenario Lifetime
Initial Capital 

Outlay
Total Project 
Life Costs (2)

Total Project 
Life Benefits

Net Project 
Life Costs

Average Project 
Annual Cost

Annual Costs 
over(under) 
Status quo

Status Quo
"Status Quo" 0 $0 $0 $0 $0 $0

Alternatives
Barton Alt 1F" 35 $9,487,479 $10,015,220 $0 $10,015,220 $447,672 $447,672

GSI Alt 1 35 $16,160,335 $16,644,636 $0 $16,644,636 $744,001 $744,001
GSI Alt 2 35 $13,349,120 $13,833,421 $0 $13,833,421 $618,342 $618,342

First Year of Construction 2014 1.00%
Notes:

(1) WTD Discount rate based on recent WTD borrowing costs net of 3% annual inflation. 2.73%
(2) Costs include risk and uncertainty, if estimated.
(3) Discount rate net of inflation, per the King County Budget Office. 7.00%
The option with the largest net equivalent annualized cost is the financially preferred option.

Additional inflation rate > 3%

Carollo Engineers
2/14/2011

Version 1.0

1
Preliminary Planning Level Comparative Costs

Preliminary Draft for Discussion Only



 



Describe Alternate 1F:---> Rectangular Storage at Fauntleroy School
   "    "

Barton Alt 1F"    "    "
   "    "

Lifetime (in years)---> 35 Please provide See instructions below
First year of O&M costs  ---> 2015 the appropriate
Electricity Supplier (SCL or PSE)  ---> SCL information in the
Indicate "Plant" or "Off-Site"  ---> Off-Site shaded areas

All project 
costs through

Current year (from Results summary sheet) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $9,514,861 $27,815 $28,261 $28,721 $29,194 $53,614 $30,183 $30,699 $31,231 $31,779 $59,776 $32,925 $33,524 $34,140 $34,775 $66,919 $36,103 $36,796 $37,511 $38,246
Debt-related and O&M $838,817 $649,501 $649,947 $650,406 $650,879 $675,299 $651,868 $652,384 $652,917 $653,465 $681,462 $654,610 $655,209 $655,825 $656,460 $688,604 $657,788 $658,481 $659,196 $659,932
Risk (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Uncertainty (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Capital outlays $9,487,479 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt issuance $189,750 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685 $621,685

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Energy use $295 $298 $301 $304 $307 $310 $313 $316 $319 $322 $325 $329 $332 $335 $339 $342 $345 $349 $352 $356
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

therms 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity $295 $298 $301 $304 $307 $310 $313 $316 $319 $322 $325 $329 $332 $335 $339 $342 $345 $349 $352 $356
Electricity Use kwh 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411
Demand kW or kVa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Chemical spending $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900

Sodium hypochlorite required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bisulfide required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other chemical costs - Carbon Repl. $ 9,900.00$     $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900

Materials and Supplies $0 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $1,960 $0 $0 $0 $0

Other Costs (Flushing Water) 2,851.20$     $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851

Labor $14,337 $14,767 $15,210 $15,666 $16,136 $38,593 $17,119 $17,632 $18,161 $18,706 $44,740 $19,845 $20,441 $21,054 $21,685 $51,866 $23,006 $23,696 $24,407 $25,139
Labor Hours 272.3 272.3 272.3 272.3 272.3 632.30 272.3 272.3 272.3 272.3 632.30 272.3 272.3 272.3 272.3 632.30 272.3 272.3 272.3 272.3

Benefits
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of risks 1, 2, etc."

S:\Active\3630023 - Barton Murray Magnolia CSO\Cost Estimates\Cost Estimates Feb 2011\Life Cycle Cost Estimate Barton Alt 1E 1F GSI 2011-02-14.FINAL.xlsAlt 1F Page 1 of 3 2/14/2011  2:04 PM





Describe Alternate 1F:--->

Barton Alt 1F"

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Total Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Total Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - Carbon Repl. $

Materials and Supplies

Other Costs (Flushing Water)

Labor
Labor Hours

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$75,197 $39,785 $40,588 $41,416 $42,269 $82,832 $44,051 $44,982 $45,942 $46,930 $47,947 $48,995 $50,074 $51,186 $52,331 $53,510 $54,724 $55,975 $57,263 $58,590 $59,956 $61,364 $62,813 $64,306
$75,197 $39,785 $40,588 $41,416 $42,269 $82,832 $44,051 $44,982 $45,942 $46,930 $47,947 $48,995 $50,074 $51,186 $52,331 $53,510 $54,724 $55,975 $57,263 $58,590 $59,956 $61,364 $62,813 $64,306

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$360 $363 $367 $370 $374 $378 $382 $385 $389 $393 $397 $401 $405 $409 $413 $417 $422 $426 $430 $434 $439 $443 $447 $452
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$360 $363 $367 $370 $374 $378 $382 $385 $389 $393 $397 $401 $405 $409 $413 $417 $422 $426 $430 $434 $439 $443 $447 $452
4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411 4411

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900

$1,960 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851

$60,127 $26,670 $27,470 $28,295 $29,143 $69,703 $30,918 $31,846 $32,801 $33,785 $34,799 $35,843 $36,918 $38,025 $39,166 $40,341 $41,551 $42,798 $44,082 $45,404 $46,767 $48,170 $49,615 $51,103
632.30 272.3 272.3 272.3 272.3 632.30 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Describe Alternate 1F:--->

Barton Alt 1F"

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Total Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Total Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - Carbon Repl. $

Materials and Supplies

Other Costs (Flushing Water)

Labor
Labor Hours

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2058 2059 2060 2061 2062 2063 2064 2065 2066 2067

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$65,844 $67,427 $69,059 $70,738 $72,469 $74,251 $76,086 $77,976 $79,923 $81,929
$65,844 $67,427 $69,059 $70,738 $72,469 $74,251 $76,086 $77,976 $79,923 $81,929

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$456 $461 $466 $470 $475 $480 $485 $489 $494 $499
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0

$456 $461 $466 $470 $475 $480 $485 $489 $494 $499
4411 4411 4411 4411 4411 4411 4411 4411 4411 4411

0 0 0 0 0 0 0 0 0 0

$9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

$9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900 $9,900

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851 $2,851

$52,636 $54,215 $55,842 $57,517 $59,242 $61,020 $62,850 $64,736 $66,678 $68,678
272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3 272.3

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

S:\Active\3630023 - Barton Murray Magnolia CSO\Cost Estimates\Cost Estimates Feb 2011\Life Cycle Cost Estimate Barton Alt 1E 1F GSI 2011-02-14.FINAL.xlsAlt 1F Page 3 of 3 2/14/2011  2:04 PM





Describe Alternate GSI Alt1:---> GSI with Contracted Maintenance

GSI Alt 1    "    "
   "    "

Lifetime (in years)---> 35 Please provide See instructions below
First year of O&M costs  ---> 2015 the appropriate
Electricity Supplier (SCL or PSE)  ---> information in the
Indicate "Plant" or "Off-Site"  ---> Off Site shaded areas

All project costs 
through

Current year (from Results summary sheet) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $15,988,847 $85,744 $85,744 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280
Debt-related and O&M $1,315,095 $1,002,371 $1,007,709 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $1,050,274 $54,955 $49,618 $44,280
Risk (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Uncertainty (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Capital outlays $15,988,847 $85,744 $85,744 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt issuance $319,777 $1,715 $1,715 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $995,318 $0 $0 $0

$5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $0 $0
$5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Energy use $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

therms 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Electricity Use kwh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Demand kW or kVa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chemical spending $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Sodium hypochlorite required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bisulfide required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other chemical costs - enter $ $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Materials and Supplies $0 $0 $0 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000

Other Costs $0 $0 $0 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280

Labor $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Labor Hours 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of risks 1, 2, etc."





Describe Alternate GSI Alt1:--->

GSI Alt 1

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - enter $

Materials and Supplies

Other Costs

Labor
Labor Hours

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280
$44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000

$37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0





Describe Alternate GSI Alt. 2:---> GSI with County Maintenance
   "    "

GSI Alt 2    "    "
   "    "

Lifetime (in years)---> 35 Please provide See instructions below
First year of O&M costs  ---> 2015 the appropriate
Electricity Supplier (SCL or PSE)  ---> information in the
Indicate "Plant" or "Off-Site"  ---> Off-Site shaded areas

All project 
costs through

Current year (from Results summary sheet) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $13,177,632 $85,744 $85,744 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280
Debt-related and O&M $1,083,871 $827,371 $832,708 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $875,273 $54,955 $49,618 $44,280 $44,280
Risk (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Uncertainty (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Capital outlays $13,177,632 $85,744 $85,744 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt issuance $263,553 $1,715 $1,715 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $820,318 $0 $0 $0 $0

$5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $0 $0 $0
$5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Energy use $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

therms 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Electricity Use kwh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Demand kW or kVa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Chemical spending $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Sodium hypochlorite required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bisulfide required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other chemical costs - enter $ $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Materials and Supplies $0 $0 $0 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000

Other Costs $0 $0 $0 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280

Labor $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Labor Hours 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of risks 1, 2, etc."





Describe Alternate GSI Alt. 2:--->

GSI Alt 2

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Total Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Total Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - enter $

Materials and Supplies

Other Costs

Labor
Labor Hours

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280
$44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280 $44,280

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000

$37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280 $37,280

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0





Barton, Murray, Magolia, North Beach CSO Beach Facilities Cost Estimates

WTD Business Case Evaluation Results
Murray Basin CSO Life Cycle Cost

WTD Borrowing Cost as Discount Rate (1) 

Scenario Lifetime
Initial Capital 

Outlay
Total Project 
Life Costs (2)

Total Project 
Life Benefits

Net Project 
Life Costs

Average Project 
Annual Cost

Annual Costs 
over(under) 
Status quo

Status Quo
"Status Quo" 0 $0 $0 $0 $0 $0

Alternatives
"Murray Alt. 1A" 35 $40,589,172 $42,330,107 $0 $42,330,107 $1,892,120 $1,892,120
"Murray Alt 1F" 35 $40,994,406 $42,820,802 $0 $42,820,802 $1,914,053 $1,914,053

"CAG 2a" 35 $44,741,057 $52,138,413 $0 $52,138,413 $2,330,542 $2,330,542

Budget Office Discount Rate (3)

Scenario Lifetime
Initial Capital 

Outlay
Total Project 
Life Costs (2)

Total Project 
Life Benefits

Net Project 
Life Costs

Average Project 
Annual Cost

Annual Costs 
over(under) 
Status quo

Status Quo
"Status Quo" 0 $0 $0 $0 $0 $0

Alternatives
"Murray Alt. 1A" 35 $40,589,172 $41,569,930 $0 $41,569,930 $1,858,140 $1,858,140
"Murray Alt 1F" 35 $40,994,406 $42,005,803 $0 $42,005,803 $1,877,623 $1,877,623

"CAG 2a" 35 $44,741,057 $48,831,594 $0 $48,831,594 $2,182,730 $2,182,730

First Year of Construction 2014 1.00%
Notes:

(1) WTD Discount rate based on recent WTD borrowing costs net of 3% annual inflation. 2.73%
(2) Costs include risk and uncertainty, if estimated.
(3) Discount rate net of inflation, per the King County Budget Office. 7.00%
The option with the largest net equivalent annualized cost is the financially preferred option.

Additional inflation rate > 3%

Carollo Engineers
2/14/2011

Version 1.0

1
Preliminary Planning Level Comparative Costs

Preliminary Draft for Discussion Only



 



Describe Alternate 1A:---> Rectangular Storage in Lowman Beach Park

"Murray Alt. 1A"    "    "
   "    "

Lifetime (in years)---> 35 Please provide See instructions below
First year of O&M costs  ---> 2015 the appropriate
Electricity Supplier (SCL or PSE)  ---> SCL information in the
Indicate "Plant" or "Off-Site"  ---> Off-site shaded areas

All project costs 
through

Current year (from Results summary sheet) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $40,643,769 $55,481 $56,392 $57,330 $58,296 $83,224 $60,316 $61,372 $62,459 $63,578 $92,164 $65,919 $67,142 $68,402 $69,699 $102,525 $72,411 $73,829 $75,288 $76,792 $114,533 $79,935 $81,577
Debt-related and O&M $3,526,063 $2,715,164 $2,716,075 $2,717,013 $2,717,979 $2,742,907 $2,719,999 $2,721,055 $2,722,142 $2,723,261 $2,751,847 $2,725,602 $2,726,825 $2,728,084 $2,729,382 $2,762,208 $2,732,094 $2,733,511 $2,734,971 $2,736,474 $114,533 $79,935 $81,577
Risk (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Uncertainty (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Capital outlays $40,589,172 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt issuance $811,783 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $2,659,683 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Energy use $469 $474 $479 $483 $488 $493 $498 $503 $508 $513 $518 $523 $529 $534 $539 $545 $550 $556 $561 $567 $572 $578 $584
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

therms 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity $469 $474 $479 $483 $488 $493 $498 $503 $508 $513 $518 $523 $529 $534 $539 $545 $550 $556 $561 $567 $572 $578 $584
Electricity Use kwh 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022
Demand kW or kVa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chemical spending $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

Sodium hypochlorite required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bisulfide required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other chemical costs - Carbon Repl. $ 21,000.00$       $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

Materials and Supplies $0 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $1,960 $0 $0

Other Costs (Flushing Water) 3,801.60$         $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802

Labor $29,326 $30,206 $31,112 $32,045 $33,007 $55,970 $35,017 $36,067 $37,149 $38,264 $64,884 $40,594 $41,812 $43,066 $44,358 $75,219 $47,060 $48,471 $49,926 $51,423 $87,199 $54,555 $56,192
Labor Hours 557 557 557 557 557 917.00 557 557 557 557 917.00 557 557 557 557 917.00 557 557 557 557 917.00 557 557

Benefits
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of risks 1, 2, etc."
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Describe Alternate 1A:--->

"Murray Alt. 1A"

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - Carbon Repl. $

Materials and Supplies

Other Costs (Flushing Water)

Labor
Labor Hours

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$83,269 $85,011 $126,491 $88,654 $90,557 $92,517 $73,536 $75,616 $77,758 $79,964 $82,236 $84,576 $86,986 $89,468 $92,024 $94,658 $97,370 $100,163 $103,040 $106,003 $109,054 $112,198 $115,435 $118,769 $122,203 $125,741 $129,384
$83,269 $85,011 $126,491 $88,654 $90,557 $92,517 $73,536 $75,616 $77,758 $79,964 $82,236 $84,576 $86,986 $89,468 $92,024 $94,658 $97,370 $100,163 $103,040 $106,003 $109,054 $112,198 $115,435 $118,769 $122,203 $125,741 $129,384

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$590 $596 $602 $608 $614 $620 $626 $632 $639 $645 $651 $658 $665 $671 $678 $685 $692 $698 $705 $712 $720 $727 $734 $741 $749 $756 $764
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$590 $596 $602 $608 $614 $620 $626 $632 $639 $645 $651 $658 $665 $671 $678 $685 $692 $698 $705 $712 $720 $727 $734 $741 $749 $756 $764
7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$21,000 $21,000 $21,000 $21,000 $21,000 $21,000

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802

$57,877 $59,614 $101,088 $63,244 $65,142 $67,096 $69,109 $71,182 $73,317 $75,517 $77,783 $80,116 $82,519 $84,995 $87,545 $90,171 $92,876 $95,663 $98,533 $101,489 $104,533 $107,669 $110,899 $114,226 $117,653 $121,183 $124,818
557 557 917.00 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Describe Alternate 1F:---> Bottom of the Basin Storage on Private Properties
   "    "

"Murray Alt 1F"    "    "
   "    "

Lifetime (in years)---> 35 Please provide See instructions below
First year of O&M costs  ---> 2015 the appropriate
Electricity Supplier (SCL or PSE)  ---> SCL information in the
Indicate "Plant" or "Off-Site"  ---> Off-Site shaded areas

All project 
costs through

Current year (from Results summary sheet) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $41,049,953 $56,432 $57,343 $58,281 $59,247 $84,175 $61,267 $62,322 $63,409 $64,529 $93,115 $66,869 $68,093 $69,352 $70,650 $103,475 $73,362 $74,779 $76,239 $77,742
Debt-related and O&M $3,561,672 $2,742,668 $2,743,579 $2,744,517 $2,745,483 $2,770,411 $2,747,503 $2,748,559 $2,749,646 $2,750,765 $2,779,351 $2,753,106 $2,754,329 $2,755,589 $2,756,886 $2,789,712 $2,759,598 $2,761,015 $2,762,475 $2,763,979
Risk (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Uncertainty (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Capital outlays $40,994,406 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt issuance $819,888 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236 $2,686,236

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Energy use $469 $474 $479 $483 $488 $493 $498 $503 $508 $513 $518 $523 $529 $534 $539 $545 $550 $556 $561 $567
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

therms 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity $469 $474 $479 $483 $488 $493 $498 $503 $508 $513 $518 $523 $529 $534 $539 $545 $550 $556 $561 $567
Electricity Use kwh 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022
Demand kW or kVa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Chemical spending $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

Sodium hypochlorite required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bisulfide required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other chemical costs - Carbon Repl. $ 21,000.00$   $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

Materials and Supplies $0 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $1,960 $0 $0 $0 $0

Other Costs (Flushing Water) 4,752.00$     $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752

Labor $29,326 $30,206 $31,112 $32,045 $33,007 $55,970 $35,017 $36,067 $37,149 $38,264 $64,884 $40,594 $41,812 $43,066 $44,358 $75,219 $47,060 $48,471 $49,926 $51,423
Labor Hours 557 557 557 557 557 917.00 557 557 557 557 917.00 557 557 557 557 917.00 557 557 557 557

Benefits
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of risks 1, 2, etc."
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Describe Alternate 1F:--->

"Murray Alt 1F"

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Total Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Total Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - Carbon Repl. $

Materials and Supplies

Other Costs (Flushing Water)

Labor
Labor Hours

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$115,484 $80,885 $82,528 $84,219 $85,961 $129,401 $89,604 $91,507 $93,468 $95,487 $97,566 $99,708 $101,914 $104,186 $106,526 $108,936 $111,418 $113,975 $116,608 $119,320 $122,113 $124,990 $127,953
$115,484 $80,885 $82,528 $84,219 $85,961 $129,401 $89,604 $91,507 $93,468 $95,487 $97,566 $99,708 $101,914 $104,186 $106,526 $108,936 $111,418 $113,975 $116,608 $119,320 $122,113 $124,990 $127,953

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$572 $578 $584 $590 $596 $602 $608 $614 $620 $626 $632 $639 $645 $651 $658 $665 $671 $678 $685 $692 $698 $705 $712
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$572 $578 $584 $590 $596 $602 $608 $614 $620 $626 $632 $639 $645 $651 $658 $665 $671 $678 $685 $692 $698 $705 $712
7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

$1,960 $0 $0 $0 $0 $1,960 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752

$87,199 $54,555 $56,192 $57,877 $59,614 $101,088 $63,244 $65,142 $67,096 $69,109 $71,182 $73,317 $75,517 $77,783 $80,116 $82,519 $84,995 $87,545 $90,171 $92,876 $95,663 $98,533 $101,489
917.00 557 557 557 557 917.00 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557 557

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Describe Alternate 1F:--->

"Murray Alt 1F"

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Total Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Total Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - Carbon Repl. $

Materials and Supplies

Other Costs (Flushing Water)

Labor
Labor Hours

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$131,005 $134,148 $137,385 $140,720 $144,154 $147,691 $151,334 $155,086 $158,951 $162,931 $167,031
$131,005 $134,148 $137,385 $140,720 $144,154 $147,691 $151,334 $155,086 $158,951 $162,931 $167,031

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$720 $727 $734 $741 $749 $756 $764 $772 $779 $787 $795
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0

$720 $727 $734 $741 $749 $756 $764 $772 $779 $787 $795
7022 7022 7022 7022 7022 7022 7022 7022 7022 7022 7022

0 0 0 0 0 0 0 0 0 0 0

$21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

$21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000 $21,000

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752 $4,752

$104,533 $107,669 $110,899 $114,226 $117,653 $121,183 $124,818 $128,563 $132,420 $136,392 $140,484
557 557 557 557 557 557 557 557 557 557 557

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Describe Alternate 2a:---> Rectangular Storage in Lowman Beach Park

"CAG 2a"    "    "
   "    "

Lifetime (in years)---> 35 Please provide See instructions below
First year of O&M costs  ---> 2015 the appropriate
Electricity Supplier (SCL or PSE)  ---> SCL information in the
Indicate "Plant" or "Off-Site"  ---> Off-site shaded areas

All project costs 
through

Current year (from Results summary sheet) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $44,965,724 $229,122 $233,706 $238,424 $243,280 $296,144 $253,422 $258,716 $264,166 $269,774 $330,412 $281,489 $287,605 $293,901 $300,381 $370,031 $313,918 $320,986 $328,261 $335,751 $415,846
Debt-related and O&M $4,051,231 $3,160,865 $3,165,449 $3,170,167 $3,175,023 $3,227,887 $3,185,165 $3,190,459 $3,195,908 $3,201,517 $3,262,155 $3,213,232 $3,219,348 $3,225,644 $3,232,124 $3,301,774 $3,245,660 $3,252,728 $3,260,004 $3,267,493 $415,846
Risk (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Uncertainty (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Capital outlays $44,741,057 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt issuance $894,821 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $2,931,743 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Energy use $18,574 $18,760 $18,947 $19,137 $19,328 $19,521 $19,717 $19,914 $20,113 $20,314 $20,517 $20,722 $20,930 $21,139 $21,350 $21,564 $21,779 $21,997 $22,217 $22,439 $22,664
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

therms 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity $18,574 $18,760 $18,947 $19,137 $19,328 $19,521 $19,717 $19,914 $20,113 $20,314 $20,517 $20,722 $20,930 $21,139 $21,350 $21,564 $21,779 $21,997 $22,217 $22,439 $22,664
Electricity Use kwh 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052
Demand kW or kVa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chemical spending $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000

Sodium hypochlorite required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bisulfide required in gal. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Other chemical costs - Carbon Repl. $ 60,000.00$       $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000

Materials and Supplies $0 $0 $0 $0 $0 $3,920 $0 $0 $0 $0 $3,920 $0 $0 $0 $0 $3,920 $0 $0 $0 $0 $3,920

Other Costs (Flushing Water) 3,801.60$         $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802

Labor $142,292 $146,561 $150,957 $155,486 $160,151 $208,901 $169,904 $175,001 $180,251 $185,659 $242,174 $196,965 $202,874 $208,960 $215,229 $280,746 $228,337 $235,187 $242,242 $249,510 $325,461
Labor Hours 2702.6 2702.6 2702.6 2702.6 2702.6 3422.60 2702.6 2702.6 2702.6 2702.6 3422.60 2702.6 2702.6 2702.6 2702.6 3422.60 2702.6 2702.6 2702.6 2702.6 3422.60

***Hours doubled from "quantites" sheet estimate due to complexity of alterantive.

Benefits
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.  $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 "Additional description of risks 1, 2, etc."





Describe Alternate 2a:--->

"CAG 2a"

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - Carbon Repl. $

Materials and Supplies

Other Costs (Flushing Water)

Labor
Labor Hours

***Hours doubled from "quantites" sheet estimate due to complexity of alterantive.

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$351,397 $359,567 $367,977 $376,636 $468,840 $394,725 $404,172 $413,897 $363,909 $374,216 $384,828 $395,753 $407,001 $418,581 $430,503 $442,778 $455,416 $468,427 $481,824 $495,617 $509,819 $524,440 $539,495 $554,996 $570,957
$351,397 $359,567 $367,977 $376,636 $468,840 $394,725 $404,172 $413,897 $363,909 $374,216 $384,828 $395,753 $407,001 $418,581 $430,503 $442,778 $455,416 $468,427 $481,824 $495,617 $509,819 $524,440 $539,495 $554,996 $570,957

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$22,890 $23,119 $23,350 $23,584 $23,820 $24,058 $24,299 $24,542 $24,787 $25,035 $25,285 $25,538 $25,793 $26,051 $26,312 $26,575 $26,841 $27,109 $27,380 $27,654 $27,931 $28,210 $28,492 $28,777 $29,065
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$22,890 $23,119 $23,350 $23,584 $23,820 $24,058 $24,299 $24,542 $24,787 $25,035 $25,285 $25,538 $25,793 $26,051 $26,312 $26,575 $26,841 $27,109 $27,380 $27,654 $27,931 $28,210 $28,492 $28,777 $29,065
278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052 278052

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000

$0 $0 $0 $0 $3,920 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802

$264,705 $272,646 $280,825 $289,250 $377,299 $306,865 $316,071 $325,554 $335,320 $345,380 $355,741 $366,413 $377,406 $388,728 $400,390 $412,402 $424,774 $437,517 $450,642 $464,162 $478,086 $492,429 $507,202 $522,418 $538,090
2702.6 2702.6 2702.6 2702.6 3422.60 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0





Describe Alternate 2a:--->

"CAG 2a"

Lifetime (in years)--->
First year of O&M costs  --->
Electricity Supplier (SCL or PSE)  --->
Indicate "Plant" or "Off-Site"  --->

Current year (from Results summary sheet)

Total Benefits (from below)
Capital and O&M
Debt-related and O&M
Risk (from below)
Uncertainty (from below)

Capital outlays
Debt issuance
Debt service

Energy use
Natural Gas

therms

Electricity
Electricity Use kwh
Demand kW or kVa

Chemical spending

Sodium hypochlorite required in gal.
Bisulfide required in gal.

Other chemical costs - Carbon Repl. $

Materials and Supplies

Other Costs (Flushing Water)

Labor
Labor Hours

***Hours doubled from "quantites" sheet estimate due to complexity of alterantive.

Benefits
1.  
2.  
3.  
4.  
 "Additional description of benefits 1, 2, etc."

UNCERTAINTIES
1.  
2.  
3.  
4.  
 "Additional description of uncertainties 1, 2, etc."

RISKS
1.  
2.  
3.  
4.  
 "Additional description of risks 1, 2, etc."

2060 2061 2062 2063 2064 2065 2066 2067

$0 $0 $0 $0 $0 $0 $0 $0
$587,390 $604,311 $621,733 $639,672 $658,143 $677,162 $696,746 $716,911
$587,390 $604,311 $621,733 $639,672 $658,143 $677,162 $696,746 $716,911

$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0

$29,355 $29,649 $29,945 $30,245 $30,547 $30,853 $31,161 $31,473
$0 $0 $0 $0 $0 $0 $0 $0

0 0 0 0 0 0 0 0

$29,355 $29,649 $29,945 $30,245 $30,547 $30,853 $31,161 $31,473
278052 278052 278052 278052 278052 278052 278052 278052

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

$60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000

$0 $0 $0 $0 $0 $0 $0 $0

$3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802 $3,802

$554,233 $570,860 $587,986 $605,626 $623,794 $642,508 $661,783 $681,637
2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6 2702.6

$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0





Barton and Murray Combined Sewer Overflow Control Facilities Plan 
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Appendix G 

ALTERNATIVE RISK REGISTERS 

 



 



Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Cost (C); 
Schedule 

(S); Both (B)
Probability Impact Workshop 

Rating
Description

(Accept/Avoid/Transfer/Mitigate)

Example Threat with Cost Impacts  T C H L HL
Example Opportunity with Schedule Impacts O S M H MH

1.0 Land Use and Permitting
1.03 County procured construction permits delayed T B M M MM

1.04  All SDOT design standards cannot be met which 
results in lengthy negotiations and project delay.

T S M L ML

1.05 SDOT does not approve haul routes, delays to traffic 
permit

T S M M MM

1.06 City Council is slow in approving conditional use permit T S M M MM

Barton - CSO Risk Workshop 1F - Fauntleroy School site
11/12/2010

Risk Indentification Risk Type Risk Qualification

1.12
Diversion structure in street ROW needs City 
Councilapproval / permitting

T S H L HL

1.13
Contractor cannot meet noise limits or complaints 
require monitoring arbitration

T B M M MM

1.14 Permit appeals (if CCU required) delay project T B L M LM
1.15 Permit not approved and redesign required T B L L LL

2.0 Environmental

2.01
Fauntleroy school becomes a Seattle Landmark.  T C H L HL

2.03 Archaeological resources found when completing 
geotechnical assessment

T B M H MH

2.05 SEPA appeal is successful EIS Required T B L H LH

2.06 SEPA appeal is unsuccessful; project delayed by 
process

T B H M HM

2.08 Archaeological resources found during construction T B M H MH

3 0 Technical3.0 Technical
3.01 Unknown utilities discovered during construction Public utilities assumed T B M L ML
3.03 Conflict with utilities causes alignment change during 

design
T B L M LM

3.04 Differing geotechnical conditions T B L M LM
3.08 Dewatering volume greater than anticipated T B L L LL
3.09 Limited haul routes require significant restoration Overlay given; this 

assumes roadway rebuild
T B H L HL

3.10 Contaminated soils discovered during construction T B M L ML

3.12 Vibration during construction impacts historic school T B M M MM

Alternative 1F 1 of 4 12/21/2010





Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Cost (C); 
Schedule 

(S); Both (B)
Probability Impact Workshop 

Rating
Description

(Accept/Avoid/Transfer/Mitigate)

Barton - CSO Risk Workshop 1F - Fauntleroy School site
11/12/2010

Risk Indentification Risk Type Risk Qualification

4.0
4.01 Automatic flushing gates malfunction causing unplanned 

manual operation
T C L L LL

4.02 Auto cleaning not as effective as designed; manual 
cleaning required more frequently

Life cycle cost impact T C L L LL

5.0 Community Impacts 

5.04
Community protests above-grade odor control and 
electrical facilities

blocked views T C H M HM

Adjacent communities protest project due to T B H L HL

Operations & Maintenance

5.06 construction impacts

5.08
Day care at school will protest use of site resulting in 
loss of business 

Impacts such as napping at 
day care, general noise and 
atmosphere issues; parking 
and access issues

T B H H HH Mitigate:  quieter equipment; work hours 
restrictions; sound barrier; worker behavious 
requirements

5.10
Construction worker behavior inappropriate; complaints 
by public; loss of business

Code of conduct issues T C H L HL

5.11 Temporary offsite parking  for community center is 
difficult to find; delay in start of construction

T B L M LM

5.12

Community protests to City/County Council based on 
temp/permanent package offered to FCSA

Community has supported 
this option as a benefit to 
the community non-profit; 
may protest if they feel 
compensation is inadequate 
to cover risk to business 
and impacts

T B M M MM

7.0 Contractor / Vendor Issues
7.01 Small Contractor Supplies (SCS) language  

requirements change; causes bid protest
T S H L HL

7.05 Lack of competition increase bids T C L M LM

7.12 Union protests background checks
Public safety risk due to 
adjacent day care facility

T B M H MH

9.0 Property Acquisition

9.04
Tenant and/or Owner opposes project site in the parking 
lot; complicates acquisition and negotiations

T B M H MH

10.0 Project Funding
 

11.0 CSO program 

12.0 Interfaces

13.0 Safety
 

Alternative 1F 2 of 4 12/21/2010





Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Cost (C); 
Schedule 

(S); Both (B)
Probability Impact Workshop 

Rating

Description
(Accept/Avoid/Transfer/Mit

igate)

Example Threat with Cost Impacts  T C H L HL
Example Opportunity with Schedule Impacts O S M H MH

1.0 Land Use and Permitting

1.03
County procured construction permits delayed e.g. building, street use; 

clearing and grading, etc. 
(not a risk per SN)

T B M M MM

 All SDOT design standards cannot be met which 
results in lengthy negotiations and project delay.

T B M L ML

Barton - CSO Risk Workshop 1E -- PIPE IN UPPER FAUNTLEROY WAY
11/12/2010

Risk Indentification Risk Type Risk Qualification

1.04

results in lengthy negotiations and project delay.

1.05 SDOT does not approve haul routes, delays to traffic 
permit

T S M M MM

1.06 Contractor cannot meet noise limits or complaints 
require monitoring arbitration

1.07 Permit not approved and redesign required T B L H LH
2.0 Environmental

2.03 Archaeological resources found when completing 
geotechnical assessment

T B M H MH

2.05 SEPA appeal is successful EIS Required T B L H LH

2.06 SEPA appeal is unsuccessful; project delayed by 
process

T B H M HM

2.08 Archaeological resources found during construction T B H H HH Accept

3.0 Technical
3.01 Unknown utilities discovered during construction Public utilities assumed T B H L HL
3.03 Conflict with utilities causes alignment change during 

design
T B L H LH

3.04 Differing geotechnical conditions T B L M LM
3.09 Limited haul routes require significant restoration Overlay given; this 

assumes roadway rebuild
T B H L HL

3.10 Contaminated soils discovered during construction T B L L LL

4.0
4.01 Automatic flushing gates malfunction causing 

unplanned manual operation
T C L L LL

4.02 Auto cleaning not as effective as designed; manual 
cleaning required more frequently

Life cycle cost impact T C L L LL

Operations & Maintenance

Alternative 1E 3 of 4 12/21/2010





Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Cost (C); 
Schedule 

(S); Both (B)
Probability Impact Workshop 

Rating

Description
(Accept/Avoid/Transfer/Mit

igate)

Barton - CSO Risk Workshop 1E -- PIPE IN UPPER FAUNTLEROY WAY
11/12/2010

Risk Indentification Risk Type Risk Qualification

5.0 Community Impacts 

5.03
Community protests removal of treasured roses and 
exceptional trees to County and City Council

Project delays and DOE 
fines

T B H H HH Avoid - select another alterntaive

5.04
Community protests above-grade odor control and 
electrical facilities; forces structures to be below grade

blocked views T B H H HH Avoid - select another alterntaive

5.09
Potential disruption during construction to Ferry traffic 
results in reduced haul/work hours

T B H M HM

T B H M HM

5.11
Community protests to City about truck volumes and 
staging area impacts; haul/work hours are limited

T B H M HM

7.0 Contractor / Vendor Issues
7.01 Small Contractor Supplies (SCS) language  

requirements change; causes bid protest
T S H L HL

7.05 Lack of competition increase bids T C L M LM

9.0 Property Acquisition

9.05
Not enough room in ROW for odor control and 
electrical facilities; private property acquisition required; 
owners slow to respond or refuse to sell

T B L H LH

9.07 Private property owners refuse to grant easements for 
staging or construction zone limits

T B L H LH

11.0 CSO program 

12.0 Interfaces
12.02 Off-site staging required; difficult to negotiate; 

Fauntleroy School not available
Assume KC supplies T B M M MM

12.03 Overlapping construction with Barton Pump Station 
upgrade requires design location change

T B M M MM

12.04 Sequencing between adjacent contractors create 
difficulty; pullout not done

T S H L HL

12.05 Barton Pump station construction is delayed and 
excavation and  hauling occurs at same time.  Haul 
routes changed; delay in construction

T B H L HL

 
13.0 Safety
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Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Cost (C); 
Schedule 

(S); Both (B)
Probability Impact Workshop 

Rating
Description

(Accept/Avoid/Transfer/Mitigate)

Example Threat with Cost Impacts  T C H L HL
Example Opportunity with Schedule Impacts O S M H MH

1.0 Land Use and Permitting
DOE does not approve KC's GSI design for CSO H M HM

GSI Alternative
11/10/2010

Risk Indentification Risk Type Risk Qualification

1.02 DOE does not approve KC s GSI design for CSO 
control as stand-alone project T B

H M HM

1.03 SDOT applies cost policies as per other projects to the 
GSI alternative

Significantly increased cost 
for permitting

T C L M LM

1.05

Potential major street repaving required by SDOT in 
order to obtain permit; requires concrete pavement 
section

Assumption: existing curb 
will be utilized; street profile 
does not change

T B L L LL

1.08 Permit not approved and redesign required T B L H LH

2.0 Environmental

2.02
Increased groundwater base flows to Longfellow Creek 
due to groundwwater infiltration; community support 
increase advances project faster

Would increase dry 
weather creek flows

O S M M MM

p j

3.0 Technical
3.02 Water does not flow into the rain garden at curb cuts Assumes curb cuts 

improperly designed
T C L M LM

3.03 Realities of implementation (driveways/mailboxes) may 
requires field changes / adjustments

Identified during 
construction phase

T C M L ML

3.04 Soil field testing reveals design infiltration is higher 
than assumed for planning

Reduced number of rain 
gardens

O B L M LM

3.06 Unknown or unidentified underground utilities 
discovered during construction

T B L L LL

3.07  Surveys are late or in error; discrepancies in ROW T S L L LL

3.09 Infiltration leads to localized flooding and/or slope 
instability

Assumes significant 
property damage

T C L M LM

4.0
4.01 Residents alter rain garden after construction affecting 

performance
T C H L HL

4.04 Facility not maintained and water bypasses the rain 
garden and goes into CSS pipe system

Leaves block flow T C M L ML

4.07 Stormwater percolation contaminates soil; soil replaced 
in life cycle

T C M L ML

5.0 Community Impacts 

5.01

Community acceptance is mixed and does not allow 
the required square footage needed for CSO control 

T B L L LL

Operations & Maintenance

GSI Alternative 1 of 2 12/21/2010





Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Cost (C); 
Schedule 

(S); Both (B)
Probability Impact Workshop 

Rating
Description

(Accept/Avoid/Transfer/Mitigate)

GSI Alternative
11/10/2010

Risk Indentification Risk Type Risk Qualification

5.02
Residents object to alternative use of planting strips T C L L LL

5.03

GSI basin community (forms organization to take over 
maintenance) becomes more cohesive and more 
involved; take over maintenance

O C L L LL

5.03 involved; take over maintenance

5.06

Community protests loss of parking, asks for 
alternative to be reconsidered or replacement in kind

T S L L LL

6.0
6.03 Limited availability of native plants during construction T S L L LL

11.0 CSO program 
 

12.0 Interfaces
12.01 SPU decided to build and maintain projects O C L H LH

 

Experience/Capability of the Team / Resource Availability

13.0 Safety
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Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Probability Impact Workshop 
Rating

Example Threat with Cost Impacts  T
Example Opportunity with Schedule Impacts O

1.0 Land Use and Permitting

1.01 County procured construction permits delayed e.g. building, street use; 
clearing and grading, etc. 

T L L LL

1.05 Permit appeals (if CCU required) delay project
Assumes shoreline permit 
included in CCU

T H H HH the project would be stopped and 
another alternative used

1.06
CRZ (Conservancy Recreation shoreline designation) 
requires rezoning or code ammendment; difficult to 
achieve

T H H HH Avoid by choosing another 
alternative

1.10
Initiative 42 - Council does not believe all other options 
have been exhausted; results in delay of permit

T H H HH Avoid by choosing another 
alternative

1.11 Unknown permit requirements and coordination drive 
O&M costs up

Access issue during O&M 
phase

T H M HM

City requries replacement park H H HH Accept
2.0 Environmental

2.01 Archaeological resources found when completing 
geotechnical assessment

T M M MM

2.02 SEPA appeal is successful EIS Required T L M LM

2.03 SEPA appeal is unsuccessful; project delayed by 
process

T H M HM

Murray CSO Risk Workshop - Alternative 1A
11/17/2010

Risk Indentification Risk Type Risk Qualification

process

2.06 Archaeological resources found during construction T H H HH Accept

3.0 Technical
3.03 Differing site conditions encountered during excavation Assumes geotechnical 

conditions vary
T M H MH

3.04 Dewatering volume greater than anticipated T M M MM
3.05 Limited haul routes require significant restoration; 

limitations on hours for haul route use
Overlay given; this 
assumes roadway rebuild

T H M HM

3.12 Vibration impacts adjacent properties  T M L ML

4.0
4.02 Auto cleaning not as effective as designed; manual 

cleaning required more frequently
Life cycle cost impact T L M LM

4.03 Conceptual design of hatches not compatible with 
current park use

T H M HM

Operations & Maintenance

Alternative 1A 1 of 6 12/21/2010



 



Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Probability Impact Workshop 
Rating

Murray CSO Risk Workshop - Alternative 1A
11/17/2010

Risk Indentification Risk Type Risk Qualification

5.0 Community Impacts 

5.02
Communities protest project due to construction 
impacts

Occurs during construction T H H HH Accept

5.07

Community orchestrates major political effort at both 
County and City level delaying project

Occurs pre-construction; 
includes opposition to 
changed use of park after 
construction; potential 
construction noise

T H H HH Accept

7.0 Contractor / Vendor Issues
7.01 Small Contractor Supplies (SCS) language  

requirements change; causes bid protest
T L M LM

7.02 Lack of competition increase bids T L M LM

7.04
Noise limits not met; complaints require monitoring 
arbitration

T M M MM

7.07 Dewatering must stop if simultaneous CSO event 
occurs

T M M MM

13.0 Safety
13.01 Auto or pedestrian accident in construction zone Protected site assumed T L L LL
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Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Probability Impact Workshop 
Rating

Example Threat with Cost Impacts  T
Example Opportunity with Schedule Impacts O

1.0 Land Use and Permitting

1.01 County procured construction permits delayed e.g. building, street use; 
clearing and grading, etc. 

T L L LL

1.05 Permit appeals (if CCU required) delay project
Assumes shoreline permit 
included in CCU

T M M MM

1.12

City requires separate permit because of large staging 
area and lengthy time of equipment storage - reviews 
use under CR criteria.

T H H HH Assessment assumes that most of the 
park will be used for staging for +2 yrs.

1.13
 All SDOT design standards cannot be met which 
results in lengthy negotiations and project delay.

T M L ML

2.0 Environmental
2.02 SEPA appeal is successful EIS Required T L M LM

2.03 SEPA appeal is unsuccessful; project delayed by 
process

T H M HM

2.06 Archaeological resources found during construction T M H MH

3.0 Technical
3 01 Unknown utilities discovered during construction Public utilities assumed T M L ML

Murray CSO Risk Workshop - Alternative 1F
11/17/2010

Risk Indentification Risk Type Risk Qualification

3.01 Unknown utilities discovered during construction Public utilities assumed T M L ML
3.02 Conflict with utilities causes utility relocation during 

design
T H L HL

3.03 Differing site conditions encountered during excavation Assumes geotechnical 
conditions vary

T H H HH Avoid -- conduct geotechnical 
assessment early in project; accept if 
differing site condictions during 
construction

3.04 Dewatering volume greater than anticipated T M M MM
3.05 Limited haul routes require significant restoration; 

limitations on hours for haul route use
Overlay given; this 
assumes roadway rebuild

T H M HM

3.07 Extreme storm event alters terrain during construction Major landslide T L M LM

3.08
Shoring system design challenges small site; major deep 

excavation in vicinity of 
steep slopes

T M M MM

3.12 Vibration impacts adjacent properties T H L HL

4.0
4.02 Auto cleaning not as effective as designed; manual 

cleaning required more frequently
Life cycle cost impact T L L LL

Operations & Maintenance

Alternative 1F 3 of 6 12/21/2010



 



Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Probability Impact Workshop 
Rating

Murray CSO Risk Workshop - Alternative 1F
11/17/2010

Risk Indentification Risk Type Risk Qualification

5.0 Community Impacts 

5.02
Communities protest project due to construction 
impacts

Occurs during construction T H M HM

5.07

Community orchestrates major political effort at both 
County and City level delaying project

Occurs pre-construction; 
includes opposition to 
changed use of park after 
construction; potential 
construction noise

T H H HH Avoid; work closely with community early 
in project; choose another alternative

7.0 Contractor / Vendor Issues
7.01 Small Contractor Supplies (SCS) language  

requirements change; causes bid protest
T L M LM

7.02 Lack of competition increase bids T L M LM

7.04
Noise limits not met; complaints require monitoring 
arbitration

T M M MM

7.07 Dewatering must stop if simultaneous CSO event 
occurs

T L M LM

9.0 Property Acquisition

9.01 Cloudy title on private property delays acquisition
Will be known prior to 
closing

T M H MH

Private property acquisition more complicated and 
costly than anticipated causing project delay

2 out of 6 properties will 
require condemnation;

T H H HH Accept

9.03
costly than anticipated causing project delay require condemnation; 

approval must go through 
KC Council

9.04 Staging/stockpiling area unavailable or difficult to find Few vacant parcels in 
immediate neighborhood

T H H HH Accept

9.07 Replacement of rentals 'in-kind' significantly more 
expensive than planned

Involves condemnation and 
relocation process

T M H MH

9.08 Finding replacement tenant housing in similar 
neighborhood may take longer than planned

T M H MH

13.0 Safety
13.01 Auto or pedestrian accident in construction zone Protected site assumed T L L LL
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Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Probability Impact Workshop 
Rating

Example Threat with Cost Impacts  T
Example Opportunity with Schedule Impacts O

1.0 Land Use and Permitting

1.01 County procured construction permits delayed e.g. building, street use; 
clearing and grading, etc. 

T L L LL

1.05 Permit appeals (if CCU required) delay project
Assumes shoreline permit 
included in CCU

T H H HH Avoid

1.06
At the Lincoln park site: CRZ (Conservancy Recreation 
Zone) requires rezoning; difficult to achieve

T L M LM

At the Murray pump station: If the required odor control 
and electrical at Murray pump station is not viewed by 
the city as an upgrade of existing facility; then the work 
would fall under the conservency recreation zone and 
rezone required.

T M H MH

1.10
Initiative 42 - Council does not believe all other options 
have been exhausted; results in delay of permit

T L M LM

1.13
 All SDOT design standards cannot be met which 
results in lengthy negotiations and project delay.

T M L ML

City determines the use is incompatable with park use; 
replace park required

T M H MH

Murray CSO Risk Workshop - Alternative 2A
11/17/2010

Risk Indentification Risk Type Risk Qualification

replace park required
2.0 Environmental

2.01 Archaeological resources found when completing 
geotechnical assessment

T L M LM

2.02 SEPA appeal is successful EIS Required T L M LM

2.03 SEPA appeal is unsuccessful; project delayed by 
process

T H M HM

2.06 Archaeological resources found during construction T M H MH

3.0 Technical
3.03 Differing site conditions encountered during excavation Assumes geotechnical 

conditions vary
T L H LH

3.04 Dewatering volume greater than anticipated T M M MM
3.05 Limited haul routes require significant restoration; 

limitations on hours for haul route use
Overlay given; this 
assumes roadway rebuild

T H H HH Accept

3.11 Increased air / odor control difficult; more complaints; 
must do more to control

T H M HM

3.12 Vibration impacts adjacent properties T M L ML
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Risk Mitigation / Response

Risk # Description of Risk Event Addt'l Info

Threat 
(T); 

Opportun
ity (O)

Probability Impact Workshop 
Rating

Murray CSO Risk Workshop - Alternative 2A
11/17/2010

Risk Indentification Risk Type Risk Qualification

4.0
4.02 Auto cleaning not as effective as designed; manual 

cleaning required more frequently
Life cycle cost impact T L M LM

4.03

Technically complex system; Failure of gate controls 
leads to CSO event

Complex system reliability 
risk; not a passive system; 
operations and signals off-
site; Pros and cons table 
noted high risk of failure

T H H HH Accept

5.0 Community Impacts 

5.02
Communities protest project due to construction 
impacts

Occurs during construction T H H HH Avoid

5.07

Community orchestrates major political effort at both 
County and City level delaying project

Occurs pre-construction; 
includes opposition to 
staging area; more  traffic; 
less parking; cumulative 
projects in basin; potential 
construction noise

T H H HH Avoid

5.08

SPU cannot provide additional capacity; additional pipe 
needed back to Barton

System capacity issue due 
to loss of hydraulic capacity 
during transition from force

T H H HH Accept

Operations & Maintenance

during transition from force 
main to gravity

6.0

7.0 Contractor / Vendor Issues
7.01 Small Contractor Supplies (SCS) language  

requirements change; causes bid protest
T L M LM

7.02 Lack of competition increase bids T L M LM

7.04
Noise limits not met; complaints require monitoring 
arbitration

T L M LM

9.0 Property Acquisition

9.09 Additional parking required to mitigate loss to 
community during construction

T M H MH

13.0 Safety
13.01 Auto or pedestrian accident in construction zone Protected site assumed T L L LL

 

Experience/Capability of the Team / Resource Availability
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