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

Alternative Screening Workshop for North Beach Basin
Feb. 11, 2010 and Feb. 17, 2010
King Street Center

Summary of Discussion

Attendance

King County Consultant SPU
Betsy Cooper John Phillips Ellen Blair Sahba Mohandessi
Hien Dung Kevin Schock Karl Hadler

Pam Erstad Bob Swarner Jeff Lykken

Ron Kohler Martha Tuttle Kristine Maristela

Kathy Mathena Jim Weber Brian Matson

Sue Meyer Mary Wohleb Lloyd Skinner

Lee Miller Monica Van der Bob Wheeler

Shahrzad Namini Vieren

Chris Okuda Karl Zimmer

Ukwenga Oleru

Sekhar Palepu

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 workshop on Feb. 11, 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 North Beach 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.

Materials Available for Workshop

1. Final revised North Beach Basin Alternatives summary sheets (1 for each alternative)

2. Final revised table of selection factors ratings and descriptions of Low, Moderate, and High
impact
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3. Final revised Alternative Rating Sheets for North Beach Basin (summary & expanded to
include description of ratings)

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

5. Inventory of Available Property and Property Profiles

6. Preliminary planning level cost information for comparison purposes for North Beach Basin

Workshop Approach/Agenda

1. Overview & Summary of North Beach Alternatives (Karl Hadler, Carollo Engineers)
e Presentation
e Clarifying questions

2. Initial “Straw Poll”” by King County Staff
e 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 North Beach 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.

3. Initial North Beach 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 ()
e Methodology for determining costs
e Review of methodology for creating comparative cost ratings
e 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)

e 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:

e Rectangular Storage, Bottom of Basin (Alternative 1A)

e Pipe Storage in Right of Way, Bottom of Basin (Alternative 1B)

e Conveyance to 8" Ave Interceptor, Storage in Upper Basin (Alternative 1C)

Triangle Associates, Inc. / April 12, 2010 2



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

Additionally, King County staff recommended investigation of the infiltration and inflow (/1)
reduction approaches included in Alternative 5A) as an adaptive management strategy for the
future.

The engineering basin lead, Karl Hadler, for the North Beach Basin supported these choices.
February 17, 2010 - Follow up Meeting

Meeting Approach/Agenda

Several good comments on Alternative 1C (Centralized Storage Up in Basin with Conveyance to
8th Avenue Interceptor) that were made at the February 11 workshop led to the development of a
variation of this alternative — Alternative 1D, Centralized Storage at the Bottom of the Basin with
Conveyance to 8" Avenue Interceptor. This configuration requires a smaller pump station. It also
simplifies control in the event of a peak flow event. It would cost less due to the smaller pump
station and smaller force mains.

Alternative 1D was presented at the February 17 project team meeting.

Meeting Outcome
King County staff agreed that Alternative 1D should be recommended for further development in
place of Alternative 1C.

Summary of Workshop Process Discussion for North Beach Basin

Considerations for all CSO Project Basins

e All new force mains must have twin force mains instead of single.

Considerations for North Beach Basin

e The project team will not consider whether an alternative would eliminate the need to
upgrade existing facilities while screening the CSO control alternatives. The project team
may note that certain alternatives would eliminate the need to upgrade existing facilities
and that information will be provided to WTD management. Alternative 1C, 2A, and 2B
would eliminate the need to upgrade existing facilities.

e Building Alternative 1A or Alternative 1B would not preclude the County from building
a project to pump and convey flows directly to the 8" Ave Interceptor in the future.

e It will be important to determine how the storage facilities would be cleaned.

e Remnants of older wastewater facilities may be discovered underground at Blue Ridge
Park during construction. These may need to be removed.

Considerations for North Beach Basin CSO Control Alternatives

Alternative 1A: Rectangular Storage, Bottom of Basin (Recommended for further development)
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Design Engineering
No discussion. Comments related to design engineering were captured in the evaluation
document for the North Beach basin CSO control alternatives.

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.

Community Impact
e Construction would be required in or near Blue Ridge Park.
e Construction would be required on private property.

o&M
No discussion. Comments related to O&M were captured in the evaluation document.

Alternative 1B: Pipe Storage in Right of Way, Bottom of Basin (Recommended for further
development)

Design Engineering
e This is large diameter pipe in a narrow Right of Way.

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.

Community Impact
e Construction would impact traffic on NW Blue Ridge Dr. and access to about a dozen
homes.

Oo&M
No discussion. Comments related to O&M were captured in the evaluation document.
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Alternative 1C: Conveyance to 8" Ave Interceptor, Storage in Upper Basin (Recommended for
further development as variation Alternative 1D)

Design Engineering
e There is a regulatory limit on the volume of flow pumped based on the average wet
weather flow.
e There are two gravity lines that connect directly to the North Beach force main. The flow
in those lines would have to be re-routed.

e The cost of operating a high head pump station like this would be very high compared to
most pump stations.

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.

Community Impact
e Construction would be required in or near Blue Ridge Park. Construction would be
required on private property.
e Construction would impact traffic along the conveyance line alignment.
e Construction would occur and a permanent facility would be built in the upper basin.
e The new pump station would be a little higher above ground than the existing pump
station in Blue Ridge Park.

o&M

Two-stage pumping is challenging to operate and consumes a lot of energy.
It would be an advantage to take flow away from Carkeek facilities.

Alternative 2A: Conveyance along Beach Alignment to Carkeek CSO Treatment Plan (Not
recommended for further development)

Design Engineering
e There may not be sufficient space to site an additional treatment facility within the
existing footprint at Carkeek. It may be necessary to replace the whole Carkeek
treatment facility with a higher capacity treatment facility.
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Cost
No discussion. Comments related to cost were captured in the evaluation document.

Land Use/Permitting
e If this alternative requires the replacement of the entire Carkeek treatment facility, the
Carkeek treatment facility would be out of service for 24 — 30 months during
construction. The project team would need to consult with the Department of Ecology
about the feasibility of doing this.

Environmental
e Force main alignment requires construction on the beach and it crosses creek.

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

o&M
No discussion. Comments related to O&M were captured in the evaluation document.

Alternative 2B: Conveyance with Neighborhood Alignment to Carkeek CSO Treatment Plant
(Not recommended for further development)

Design Engineering
e There may not be sufficient space to site an additional treatment facility within the
existing footprint at Carkeek. It may be necessary to replace the whole Carkeek
treatment facility with a higher capacity treatment facility.
e Topography would make siting the conveyance pipeline challenging.

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

Land Use/Permitting
e If this alternative requires the replacement of the entire Carkeek treatment facility, the
Carkeek treatment facility would be out of service for 24 — 30 months during
construction. The project team would need to consult with the Department of Ecology
about the feasibility of doing this.

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

Community Impact
e Requires construction of over 1000 feet of force main through residential neighborhood.

Oo&M
No discussion. Comments related to O&M were captured in the evaluation document.
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Alternative 3A: Bottom of Basin Treatment Facility (Not recommended for further development) \

Design Engineering
e There is a cross-connection between the sewer system and a stormwater outfall in one of
the subbasins. The design of this alternative needs to account for closing the stormwater
outfall so it does not receive overflows from the sewer system.

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

Land Use/Permitting
e Treatment facility in shoreline is currently prohibited by code.

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

Community Impact
e Community members may object to treatment facility in residential neighborhood.
e The treatment facility is larger than the storage tank proposed in Alternative 1A for the
same location. Since a storage tank is more attractive for other reasons, there does not
appear to be a good reason to pursue the treatment facility.

o&M
e O&M more complicated and time-consuming for staff than storage.

Alternative 3B: Upper Basin Treatment Facility (Not recommended for further development)

Design Engineering
No discussion. Comments related to design engineering were captured in the evaluation
document.

Cost
e High cost compared to other North Beach CSO control alternatives.

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
e Location near a school may result in community opposition, which could delay the
project schedule.

o&M
e O&M more complicated and time-consuming for staff than storage.

Alternative 5A — Infiltration and Inflow (1/1) Control (Not recommended for further
development)

Design Engineering

e Further investigation will be needed to determine if it would be required to build a
stormwater collection system in subbasin NBO3.

e Further investigation will be needed to determine where improper stormwater
connections are located.

e Further investigation is needed to determine if the stormwater collection system in
subbasin NB02 has sufficient capacity to take flow discussed for this alternative.

e The topography of subbasin NB03 would make it challenging to construct a stormwater
collection system.

e |/l reduction removes flow and therefore reduces stress on the entire wastewater system.

e Participation by property owners would have to be sufficient to meet the CSO control
requirement.

Cost
e Low cost compared to other North Beach CSO control alternatives if no stormwater
collection system is required in subbasin NB03. Cost would be the high end of what was
estimated for this alternative if a stormwater collection system is required in subbasin
NBO3.
e Cost estimates assume no cost-sharing with the City of Seattle.

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.

Community Impact
e A landslide was recently repaired near subbasin NB03. Community members may prefer
not to remove stormwater from the sewer system.
e Ratepayers may expect King County to minimize capital outlay. This alternative would
focus instead on fixing existing infrastructure. Ratepayers might find that attractive.
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e Infiltration reduction would require construction on many private properties.

e |/l reduction can lead to localized flooding and drainage problems.

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

o&M
No discussion. Comments related to O&M were captured in the evaluation document.

Triangle Associates, Inc. / April 12, 2010




































King County Puget Sound Beach CSO Control Projects
North Beach Alternatives Development Workshop

North Beach Scoring Alternatives Workshop 505-3
August 4, 2010
King Street Center

Summary of Discussion

Attendance
King County Consultant SPU
Betsy Cooper John Phillips Ellen Blair None
Hien Dung Kevin Schock Jennifer Corrigan
Pam Erstad Linda Sullivan Karl Hadler
Ron Kohler Bob Swarner Brian Matson
Kathy Mathena Martha Tuttle Lloyd Skinner
Tiffany McClaskey Jim Weber Alan Foster
Sue Meyer Monica Van der
Shahrzad Namini Vieren
Chris Okuda Karl Zimmer

Purpose of Summary

This document provides a summary of the workshop process and captures the discussion themes
that support the project team’s recommendation of a CSO control alternative to be forwarded for
review by internal King County Wastewater Treatment Division (WTD) management. Internal
management will propose a CSO control alternative to be carried forward to environmental
review.

Workshop Process
Team members used a collaborative approach to review three alternative means for CSO control
using a range of factors. Documenting the workshop process is a critical piece of the project.

Workshop Goals and Objectives:

1. Recommend one alternative for CSO control for the North Beach Basin to develop it in more
detail and carry forward to environmental review, with remaining alternatives tabled at this time.
2. Discuss and document the reasons and rationale for the recommendation.

Materials Available at the Workshop

1. Project alternatives aerial photos and facility diagrams handout

2. Final revised alternatives rating sheets for North Beach (including description of ratings
reflecting updates by category leads)

3. Project memo describing the history of alternative development, evaluation and screening

4. Cost information

5. Summary of Contents of Alternatives Development Documentation Binder
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An enlarged chart of the selection factors and ratings for all alternatives for the North Beach
Basin was posted on the wall along with a graph of the ratings for each alternative.

Workshop Agenda
Introduction

e Project updates for other Basins
North Beach Update

e Development of Alternatives
Presentations
Efforts since narrowing Workshop
Community Input from North Beach
Changes to the evaluation criteria
Evaluation Matrix results
Cost estimates
Interpretation of information
Basin recommendation

Team Discussion

e Team efforts

e Community input
Evaluation Criteria
Evaluation Matrix Results
Cost Estimate
Interpretation of Results

Note: This section of the agenda was for the project team to discuss and provide input on the
alternatives and hear responses to questions and comments. If team members wished to change
the interpretation outcome and the Basin Lead’s recommendation, the scoring on the evaluation
matrix had to be changed.

e Truth Test — Do we have the right scoring for the alternatives?
e Confirm and add reasons and rationale for scoring

Workshop Outcome
King County staff agreed to recommend that Alternative 1B (Pipeline Bottom of Basin Storage)
be forwarded for review by internal management.

Summary of Workshop Process and Discussion for North Beach Basin

General Considerations for North Beach Basin
e The project team changed the score of the “Permitting Complexity” criterion in the “Land
Use and Permitting” criteria category from 2 to 1 for Alternatives 1A and 1D. This was
based on the need for a code amendment or rezone to build the project in the shoreline
conservancy zone.

Triangle Associates, Inc. / August 2010
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e The evaluation matrix showed Alternative 1B with the most green scores (least impact)
and the fewest red scores (most impact) compared to Alternative 1A and Alternative 1D.

e For any facilities in a park, WTD will endeavor to place all facilities underground,
including odor control and electrical facilities. However, it must be feasible to access and
maintain the facilities.

e O&M recommends CSO Beach projects set two different drain pump sizes to allow pump
assets to be utilized across numerous facilities. This would include one small size for up
to 4 pumps per facility and one large size for up to 4 pumps per facility. Designers choose
proper size. O&M also requests unified WTD specifications for equipment commonality
across all CSO projects.

Considerations for North Beach Basin CSO Control Alternatives

| Alternative 1A: Rectangular Bottom of Basin Storage (Not recommended for further review)

Design Engineering
No discussion. Comments related to design engineering were captured in the evaluation
document.

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

Land Use/Permitting
e Requires code amendment or rezone to build project in a shoreline conservancy zone.

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

Community Impact
No discussion. Comments related to community impact were captured in the evaluation
document.

o&M
No discussion. Comments related to O&M were captured in the evaluation document.

| Alternative 1B: Pipeline Bottom of Basin Storage (Recommended for further review)

Design Engineering
No discussion. Comments related to design engineering were captured in the evaluation
document.

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

Triangle Associates, Inc. / August 2010
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Land Use/Permitting
e Requires access agreement with SDOT for operations and maintenance.

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

Community Impact
e A substantial majority of comments received from residents in the basin expressed a
strong preference for Alternative 1B. Residents have indicated an awareness that this
alternative will have community impacts during construction and operations.
e |t appears feasible to site the odor control facility adjacent to the existing North Beach
Pump Station. Siting it below-grade, adjacent to existing facilities would minimize the
visual impact.

Oo&M

e O&M concerns and requirements must be prioritized during the design phase to ensure
that staff can access the facilities safely for operation and maintenance necessary to
achieve the ultimate goal of CSO control in the basin. If the O&M design needs are not
met, the alternative chosen may not meet O&M ability to operate effectively.

e O&M prefer at-grade access for these required facilities for lower life cycle for
maintaining the facilities.

e Safe, off-road access for O&M staff is necessary or it will be necessary to close the street
and use a traffic control team to access the facilities.

e Street closures will be required for long term maintenance of the storage tank. This will
be needed due to the boom truck, vactor truck, flatbed, compressors etc. necessary to
enter a below grade confined space.

e Intermediate hatches will be required. Hatch access further than 150’ is problematic in
securing a fire department entry agreement.

e |f safe O&M access requires the removal of private property encroachment in the public
right of way, this work must be addressed at the start of the project so as not to impede
O&M access when it is needed. If this right of way impingement is not removed by this
project, O&M will not have ability to enter the facility safely.

Alternative 1D: Centralized Bottom of Basin Storage with Conveyance to 8" Avenue Interceptor
(Not recommended for further review)

Design Engineering
No discussion. Comments related to design engineering were captured in the evaluation
document.

Cost
No discussion. Comments related to cost were captured in the evaluation document.
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Land Use/Permitting
e Requires code amendment or rezone to build project in a shoreline conservancy zone.

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

document.

Community Impact
e Itis likely cost prohibitive to locate the pump station underground.
e Above ground facilities, especially in Blue Ridge Park, would be strongly opposed.

o&M
No discussion. Comments related to O&M were captured in the evaluation document.

Triangle Associates, Inc. / August 2010
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1218 THIRD AVENUE, SUITE 1600
SEATTLE, WASHINGTON 98101-3032
FAX: (206) 903-0419

PHONE: (206) 684-6532

TECHNICAL MEMORANDUM

Project Name: BMMNB Beaches CSO Projects Date: October 8, 2010
Client: g!n_g _County DNRP, Wastewater Treatment Project Number: 7562A.10
ivision
Prepared By: Karl Hadler
Reviewed By:  Brian Matson
Subject: North Beach Alternatives Update Information — Basis of Alternatives
Distribution: King County, Project Team
1.0 INTRODUCTION AND BACKGROUND

This project memorandum (PM) presents updated alternatives information for the three North
Beach Basin alternatives being considered to meet the CSO control objective.

The alternatives being considered are:

Alternative 1A — A buried, rectangular concrete storage tank located adjacent to the
existing county North Beach Pump Station within Blue Ridge Park. The storage tank
volume is approximately 0.23 million gallons (MG) and would require a below grade odor
control and electrical support facility because it assumed to be within Blue Ridge Park.

Alternative 1B — A buried, storage pipeline located adjacent to the existing county North
Beach Pump Station within the public right-of-way (Triton Drive NW and NW Blue Ridge
Drive). The storage tank volume is approximately 0.23 MG and would require an odor
control and electrical support facility on county property adjacent to the North Beach
Pump Station.

Alternative 1D — A buried, rectangular concrete storage tank located adjacent to the
existing county North Beach Pump Station within Blue Ridge Park. The storage tank
volume is approximately 0.15 MG.In addition, this alternative includes a 3.5 million gallon
per day (mgd) high head pump station and above grade odor control and electrical
support facility adjacent to the storage tank. This pump station would replace the existing
North Beach Pump Station and convey base flows through two small-diameter (~8-inch)
force mains, drop structure and gravity sewer (~12-inch) to the 8" Avenue Interceptor.

A data summary table follows on the next page.

CAROLLO ENGINEERS VERSION 1.2 Page 1 of 14
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Table 1 — North Beach Basin Alternatives Data Summary

Alternative 1A Alternative 1B Alternative 1D
Type of Vessel, Buried, Rectangular Buried, Pipeline Buried,
Dims., ft. Tank, 85 x 40 x 15 Storage, 12 Rectangular Tank
(diameter) x 325 55x40x 15
High Head PS
85 x35x 35 (15
above grade)
# Internal Channels 2 1 2
Sewer, Dia, N/A N/A 2@8/ 5,000 LF/Cut
in./length, ft/ and Cover
construction 12/ 3,000 LF/Cut and
Cover
Excavation Limits to 90 x 50 x 35 335x25x 25 65 x 50 x 40
Shoring, High Head PS
L x W x H (depth), ft 60 x40 x 30
Diversion Control N/A 10x 10 x 10 N/A
Structure Dims
L x W x H (depth), ft
Odor Control/ 40x20x 15 40 x 20 x 15 35x35x 15
Electrical Footprint, Attached to High
L x W x H (height),ft Head Pump
Station
Drop Structure Dims N/A N/A 20x15x5
L x W x H (depth), ft
Land acquisition, SF 10,000 N/A 18,000
Construction Limits, 20,000 20,000 (in 20,000
Staging, SF addition to 60-ft
TCE along
storage pipeline)
Street Use N/A See Property See Property
Acquisition Plan Acquisition Plan
Capital Cost™, $ $8,800,000 $8,400,000 $27,400,000
Land®, $ $600,000 $400,000 $785,000
Street Use®, $ N/A $350,000 $480,000
Notes:
1. In 2010 dollars.

2.0 BASIS OF OPERATION

All alternatives operate in a similar manner by diverting combined sewage flow exceeding the
capacity of either the North Beach Pump Station (3.0 mgd for Alternative 1A and 1B) or new
high-head pump station (3.5 mgd for Alternative 1D) into a storage vessel.

2.1 Existing CSO Control

The existing North Beach Pump Station wet well includes an overflow weir (Elevation 122.83) to
divert flows in excess of the pump station capacity. The combined overflows then enter a 15-
inch overflow pipeline and are conveyed approximately 1,000 feet into Puget Sound.

CAROLLO ENGINEERS VERSION 1.2 Page 2 of 14
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A secondary overflow point exists at a manhole upstream of the North Beach Pump Station. The
overflow weir is at approximately Elevation 124.89 and connects to a 30-inch storm drain pipe
that discharges north of the railroad right-of-way.

2.2 Modified CSO Control

The CSO control philosophy for each of the three alternatives varies slightly. Modified CSO
control for each alternative is discussed in further detail below.

2.2.1 Alternative 1A

The 15-inch overflow line will be routed from the North Beach Pump Station to the upstream end
of the storage tank. Any flows during a peak wet weather event that exceed the capacity of the
pump station (approximately 3.0 mgd) will overtop the weir at the North Beach Pump Station
and flow to the storage tank via the outfall line. Once the capacity of the storage tank has been
reached, flow will overtop the outfall weir (approximate elevation 123.00) in the storage tank and
flow back to the existing 15-inch outfall line. See Figure 1 for a schematic of the flow control for
Alternative 1A.

2.2.2 Alternative 1B

Flow to the North Beach Pump Station will be routed through a new diversion structure. During
wet weather events, the water level in the wet well of the pump station will back-up and overflow
the weir (approximate elevation 123.00) at the diversion structure. A new 15-inch overflow
pipeline will run from the diversion structure to the head of the 12-foot diameter storage pipeline.
When the maximum water surface elevation (approximately 121.00) is reached in the storage
pipe, the rising water level will overtop the existing outfall weirs to Puget Sound. See Figure 2
for a schematic of the flow control for Alternative 1B.

2.2.3 Alternative 1D

Alternative 1D includes construction of a new 3.5 mgd high-head pump station. Flow will be
routed directly from the collection system via the existing 18-inch line to the wet well of the new
pump station. Flows exceeding 3.5 mgd will overtop the first weir (approximate elevation
120.00) in the wet well. Flows will be conveyed via a short pipeline to the underground storage
tank. When the level in the tank reaches its maximum water surface elevation, flow in the wet
well will overtop the overflow weir (approximate elevation 118.00). The overflow will flow by
gravity to the existing outfall and Puget Sound. See Figure 3 for a schematic of the flow control
for Alternative 1D.
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2.3 Storage Vessel Inlet Control

As described in Section 2.2, overtopping of the storage vessel will be prevented with an
overflow weir connecting back into the existing 15-inch overflow line. For Alternative 1A, the
overflow weir is located inside of the new storage tank. For Alternative 1B, the overflow occurs
at a new diversion structure. For Alternative 1D, the overflow weir is located in the wet well of
the new pump station.

2.4  Control Narrative

Flows directed to the storage vessels will be conveyed by gravity flow in all alternatives. A
telemetry system is required to report ready status of all valves/gates and vessel emptying
pumps, odor control, and electrical systems. All valves/gates are assumed to be motorized.

2.4.1  Eilling

o Storage vessels in ready status. Diversion control valves are set in the proper position
(Alternative 1A) or gates are open (Alternative 1B and Alternative 1D) and tank drainage
pumps are verified ready by the telemetry and control system.

° Flows reach the capacity of the North Beach Pump Station (3.0 mgd for Alternative 1A
and 1B) or the new high-head pump station (3.5 mgd for Alternative 1D) at approximately
elevation 123.00 (Metro datum).

. Rising flow enters the 15-inch overflow pipeline (Alternative 1A), new pipeline from the
diversion structure (Alternative 1B), or pipeline from the new pump station (Alternative 1D)
and are diverted to the storage vessel.

° When the storage vessel reaches the maximum water level, continued flows overtop the
storage vessel overflow weir (Alternative 1A), overflow weir at the diversion structure
(Alternative 1B), or overflow weir at the wet well of the new headworks (Alternative 1D)
and are directed to the 15-inch overflow. The objective is to prevent pressurization of the
storage vessel.

. The odor control system will operate throughout the CSO event.

° Tank level will be continuously monitored.

2.4.2 Draining

. It is anticipated that flow from the either the North Beach Pump Station (Alternative 1A
and Alternative 1B) or the new 3.5 mgd high-head pump station (Alternative 1D) and level
in the respective wet wells will be monitored to control draining of the storage vessel.

. When flows drop below the capacity of the North Beach Pump Station or new high-head
pump station and the level in the wet wells has dropped below the overflow weir (flow and
level to be determined), the storage tank drain pumps will be activated to convey
combined sewage flows back to the pump station wet wells.
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. The maximum pumping rate will be approximately 0.5 mgd (320 gpm) to drain the storage
vessel in a maximum of 12 hours.

2.4.3 Storage Vessel Cleaning Cycle

o The odor control system will shut down and air inlets will allow air to enter the storage
vessel at the start of the cleaning cycle.

° The storage vessel flushing cycle will begin once the vessel is drained. Flushing and
discharging vessel contents will be pumped, at a rate not exceeding 0.5 mgd, to the North
Beach Pump Station wet well (Alternative 1A and Alternative 1B) or the new high-head
pump station wet well (Alternative 1D).

. When the tanks are drained, the flushing pumps will cease operation and the system will
be returned to a ready status.

3.0 DESCRIPTION OF ALTERNATIVES

Alternatives are described below. See Appendix 1 for plans, sections, and haul routes for these
alternatives.

3.1 Alternative 1A — Rectangular Bottom of the Basin Storage

A buried, rectangular concrete storage tank, located adjacent to the existing county North
Beach Pump Station on Triton Drive NW, provides approximately 0.23 MG of combined sewage
storage volume. Below grade odor control and electrical facilities are included. To isolate the
tank for maintenance, manual valves will be placed on the 15-inch line to the storage tank and
on the 15-inch outfall line ahead of the tank overflow connection.

Construction comprises the following major elements:

. Construction Limits. An area of approximately 120 by 80 feet is identified as the
construction limit.

. Access and Staging. Access will be primarily from Triton Drive NW and NW Blue Ridge
Drive via NW Neptune Place and 24™ Avenue NW. During construction, staging area in
addition to the North Beach Pump Station property will be required. Construction access
will be via NW Neptune Place.

. Residential Access. It is anticipated that this alternative will not significantly impact
residential access and parking except for current access to Blue Ridge Park.

. Excavation and Shoring. This alternative includes excavation of approximately 6,000 cubic
yards (CY) of material to facilitate construction. Temporary slope stabilization and
protection will be required to maintain the integrity of the construction site. Shoring will be
required for the storage tank, extending from the surface to approximately elevation 132
(Metro datum), about 35 feet in depth. The extent of shoring will be approximately 90 by
50 feet. Shoring will likely be removed after construction.
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. Tank construction. Tank construction will be cast in place concrete, approximately 1,700
CY, supported most likely on a gravel pad. Approximate top and bottom elevations will be
determined by hydraulic conditions. For purposes of this alternative, a storage vessel
invert at approximately Elevation 107 (Metro datum) has been assumed. Ancillary tank
equipment includes flushing gates and channel gates, mechanically or electrically
operated, and submersible drainage pumps.

. Truck Hauling. Hauling of excavated soil away from the site, and hauling of materials to
the site will be required for construction. Approximately 1,100 one way truck trips will be
required for excavation hauling and delivery of concrete only. Most of these truck trips will
occur in the first 6 months of construction and taper off over the following months during a
total construction duration of approximately 12 months. The number of trips will be
dependent on contractor planning and sequencing.

. Ancillary Facilities. Ancillary facilities include odor control and electrical equipment, as well
as site paving and fencing. The odor control and electrical facility are planned to be a
below grade structure, approximately 40 by 20 feet in plan. The structure would be
approximately 15 feet deep. Odor control will include ventilation fans and activated carbon
for use during wet weather events in which the storage tank is used. Odor control will not
be activated unless the tank is in filling or draining mode. Site paving and fencing will
enclose an operations and access area of about 7,200 square feet (SF) around the tank.
Some additional area on top of the tank may also be paved as required by final design
decisions.

3.2 Alternative 1B — Bottom of Basin Pipeline Storage

A buried, pipeline storage tank, located in Triton Drive NW and NW Blue Ridge Drive public
right-of-way provides approximately 0.23 MG of combined sewage storage volume. Odor control
and electrical facilities are included on the existing North Beach Pump Station property. These
ancillary components are assumed to be below grade if feasible. A gate in the influent structure
of the storage pipeline will be provided for isolation of the tank for maintenance.

Construction comprises the following major elements:

. Construction Limits. An area of approximately 40 by 20 feet on existing county property
will be required for an odor control and electrical support facility. An area of approximately
325 by 25 feet has been identified as the construction limit for the underground storage
tank. Construction of the storage vessel in public right-of-way would require a temporary
40 to 60-foot wide easement for the entire length of the tank during construction. Exact
limits will be established during final design.

. Access and Staging. Access will be primarily from Triton Drive NW and NW Blue Ridge
Drive via NW Neptune Place and 24™ Avenue NW. During construction, staging area in
addition to the North Beach Pump Station property will be required. Construction access
will be via NW Neptune Place.
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. Residential Access. It is anticipated that this alternative will impact residential access and
parking. The final location of the storage vessel and construction sequencing will need to
be refined to provide access to homeowners and emergency vehicles. The conceptual
plan shown in Appendix 1 shows the approximate location of the storage vessel. Based
on preliminary layout, the access for 3 residences on the north side and 3 residences on
the south side of NW Blue Ridge Drive will need to be addressed.

. Excavation and Shoring. This alternative includes a large linear excavation in flat ground
near Puget Sound for construction of 325 linear feet (LF) of 12-foot diameter reinforced
concrete pipe. Approximately 7,000 CY of material will be removed to facilitate
construction. Temporary slope stabilization and protection will be required to maintain the
integrity of the construction site. Shoring will be required for the storage vessel, extending
from the surface of the site to approximately elevation 108 (Metro datum) or about 25 feet
in depth. Additional, shallower shoring will be needed for the smaller diameter sewers at
either end of the storage vessel. The extent of shoring is approximately 335 by 25 feet in
NW Blue Ridge Drive.

. Storage Vessel Construction. The storage vessel comprises approximately 325 LF of 12-
foot diameter reinforced concrete pipe. Approximate top and bottom elevations will be
determined by hydraulic requirements. For purposes of this alternative, a storage vessel
invert at approximately Elevation 110 (Metro datum) has been assumed. Ancillary tank
equipment includes flushing gates, mechanically or electrically operated, and submersible
drainage pumps. The tank drain pipe will be approximately 6-inches in diameter and
installed using cut and cover methods to the local collection system.

. Truck Hauling. Hauling of excavated soil away from the site, and hauling of materials to
the site will be required for construction. Approximately 600 one way truck trips will be
required for excavation hauling and delivery of concrete only. Most of these truck trips will
occur in the first 6 months of construction and taper off over the following months during a
total construction duration of 12 months. The number of trips will be dependent on
contractor planning and sequencing.

. Ancillary Facilities. Ancillary facilities include odor control and electrical equipment,
diversion structure, as well as site paving. The odor control and electrical facility is
approximately 40 by 20 feet in plan. The structure would be approximately 15 feet high.
Odor control will include ventilation fans and carbon for use during wet weather events in
which the storage tank is used. The diversion structure will incorporate two weirs to divert
flow to either the storage vessel or the outfall. During normal operation (flows less than
3.0 mgd), flows would pass through the structure to the North Beach Pump Station. Site
paving will facilitate access to the odor control and electrical equipment on the existing
North Beach Pump Station property.
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3.3  Alternative 1D — Pump Station with Conveyance to 8" Avenue
Interceptor and Rectangular Bottom of Basin Storage

A buried, rectangular concrete storage tank, located adjacent to a new county pump station on
Triton Drive NW, provides approximately 0.15 MG of combined sewage storage volume. The
new 3.5 mgd pump station would replace the existing North Beach Pump Station and convey
base wastewater flows through two 8-inch diameter force mains to a drop structure at the top of
the basin. The drop structure would provide a transition from the force mains to a 12-inch gravity
sewer that conveys the flows to the 8" Avenue Interceptor. The drop structure includes odor
control equipment. Odor control and electrical facilities are also included within the new pump
station for the facilities at the bottom of the basin. In order to allow for isolation of the storage
vessel for maintenance, a gate will be included on the influent pipeline to the tank.

Construction comprises the following major elements:

° Construction Limits. An area of approximately 90 by 90 feet is identified as the
construction limit at the bottom of the basin. The construction limit of the drop structure
and odor control facility is approximately 30 by 25 feet.

. Access and Staging. Access will be primarily from Triton Drive NW and NW Blue Ridge
Drive via NW Neptune Place and 24™ Avenue NW. During construction, staging area in
addition to the North Beach Pump Station property will be required. Construction access
will be via NW Neptune Place.

° Residential Access. It is anticipated that this alternative will not significantly impact
residential access and parking except for current access to Blue Ridge Park.

. Excavation and Shoring. This alternative includes excavation of approximately 7,000 CY
of material to facilitate construction. Temporary slope stabilization and protection will be
required to maintain the integrity of the construction site. Shoring will be required for the
storage tank and pump station. Shoring for the storage tank will extend from the surface
to approximately Elevation 98 (Metro datum), about 40 feet in depth. Shoring for the pump
station will extend from the surface to approximately Elevation 110 (Metro Datum), about
30 feet in depth. The shoring will comprise an area of approximately 5,000 SF. Shoring
will likely be removed after construction.

. Tank and pump station construction. Construction for the tank as well as the wet well and
pump room of the 3.5 mgd pump station will be cast in place concrete. The storage tank
will require approximately 1,300 CY, supported most likely on a gravel pad. The wet well
and pump room of the pump station will require approximately 600 CY, also supported by
a gravel pad. Approximate top and bottom elevations will be determined by hydraulic
conditions. For purposes of this alternative, a bottom slab elevation at approximately
Elevation 103 (Metro datum) has been assumed for the storage tank. The pump station is
assumed to include two-stage, dry-pit centrifugal pumps with variable frequency drives
and ancillary equipment including utility water, odor control, electrical infrastructure, HVAC
equipment and standby power. Based on preliminary hydraulic analysis, the approximate
bottom of the wet well and pump room will be Elevation 110. Ancillary tank equipment

CAROLLO ENGINEERS VERSION 1.2 Page 9 of 14

pw:\Documents\Client\ WA\King County\7562A10\North Beach Basin\Alternative Development\North Beach Alternatives Information Package 20100803.docx



3.4

3.4.1

includes flushing gates and channel gates, mechanically or electrically operated, and
submersible drainage pumps.

Truck Hauling. Hauling of excavated soil away from the site, and hauling of materials to
the site will be required for construction. Approximately 1,300 one way truck trips will be
required for excavation hauling and delivery of concrete only. Most of these truck trips will
occur in the first 12 months of construction and taper off over the following months during
a total construction duration of 18 months. The number of trips will be dependent on
contractor planning and sequencing.

Ancillary Facilities. Ancillary facilities would be located within the pump station which is
approximately 60 by 50 feet in plan. The pump station would be approximately one-story
above grade as allowed by code. In addition, the facility requires site paving and fencing.
Odor control will include ventilation fans and carbon vessels. The odor control equipment
will operate continuously to support the pump station and storage tank during wet
weather. Site paving and fencing will enclose an operations and access area of about
4,500 SF around the tank. Some additional area on top of the tank may also be paved as
required by final design decisions.

Other Technical Considerations

Alternative 1A

Additional Alternative 1A technical considerations include:

3.4.2

The capacity of the existing 15-inch outfall to handle combined sewer overflows in the
future needs to be assessed.

Potential locations for construction staging need to be examined and the county needs to
determine if they will acquire a temporary construction easement (TCE) or require the
contractor to obtain a TCE during construction.

The anticipated useful life of the existing North Beach Pump Station and force main needs
to be considered.

Alternative 1B

Additional Alternative 1B technical considerations include:

The capacity of the existing 15-inch outfall to handle combined sewer overflows in the
future needs to be assessed.

Potential locations for construction staging need to be examined and the county needs to
determine if they will acquire a TCE or require the contractor to obtain a TCE during
construction.

The anticipated useful life of the existing North Beach Pump Station and force main needs
to be considered.
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3.4.3

Alternative 1D

Additional Alternative 1D technical considerations include:

The capacity of the existing 15-inch outfall to handle combined sewer overflows in the
future needs to be assessed.

Potential locations for construction staging need to be examined and the county needs to
determine if they will acquire a TCE or require the contractor to obtain a TCE during
construction.

Increased operation and maintenance costs due to high-head, two-stage pumping should
be carefully assessed for life cycle costing.

Modifications to accommodate gravity sewers that are directly connected to the North
Beach Force Main are required and should be assessed.

Modification of Carkeek Pump Station operation would need to be addressed during final
design and construction to prevent impacts on downstream facilities.

4.0 COST ESTIMATES

Appendix 2 contains the construction cost estimate as of the date of this memorandum.

5.0 ALTERNATIVE EVALUATIONS

Appendix 3 includes the evaluation criteria and evaluation matrix for the three alternatives under
consideration.

Appendix 3 also contains the risk assessments developed by the project team in July 2010.
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APPENDIX 1 — Alternative Graphics
e Alternative 1A
e Alternative 1B

e Alternative 1D
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North Beach Alternative 1A: Rectangular Bottom of the Basin Storage

Project Elements: Challenges:
» 0.23 MG underground storage tank » Easement or acquisition of private park required
» Underground pumping equipment to drain stored » Requires shoreline permit
flows » Access to Blue Ridge Park restricted during
» Underground odor control and electrical facilities construction
Benefits: » Shoreline zone is Conservancy Recreation
» Facility location where peak flows can be captured Planning Level Estimate:
passively » $10.95 million

» Similar to other King County operating facilities

» Efficient, safe access for operations and maintenance

staff

> Kina Count _ _ North Beach Alte_rnative 1A
Lg g y For Internal Discussion Purposes Only Rectangular Bottom of Basin Storage
Department of Natural Resources and Parks

Wastewater Treatment Division 9/10/10




North Beach Alternative 1B: Pipeline Bottom of the Basin Storage

Project Elements: Challenges:
» Underground diversion structure to direct flows to » Location in narrow street will result in access
storage limitations to residences during extended

» 0.23 MG underground storage pipeline in right-of-way construction period

» Underground pumping equipment to drain stored » Long-term street access is needed for operations &

flows in the in-line storage pipe maintenance activities

» Odor control and electrical facilities located on King Planning Level Estimate:
County property » $9.83 million
Benefits:

» Facility location where peak flows can be captured
passively

» Similar to other King County operating facilities

» No apparent need to use or acquire private property

9 . North Beach Alternative 1B
21 Kin nt : : . )
Lg g County For Internal Discussion Purposes Only Pipeline Bottom of Basin Storage
Department of Natural Resources and Parks

Wastewater Treatment Division 9/10/10




North Beach Alternative 1D: Centralized Storage at Bottom of Basin with Conveyance to 8th Avenue

Interceptor

Project Elements: » Similar to other King County operating facilities

» 3.5 mgd Pump Station at bottom of basin (300+ feet of » Efficient, safe access for operations and maintenance
head) Staff

» 0.15 MG underground storage tank at bottom of basin Challenges:

» Above ground odor control and electrical facilities
adjacent to pump station

» 2 - 8" Force Mains from bottom of basin to Holman Rd
NW (=5000 linear feet)

Private property acquisition required for this alternative

Increased O&M costs

Access to Blue Ridge Park restricted during construction

» Drop structure and odor control in utility easement

| 4
| 4
» Requires shoreline permit
| 4
| 4

Shoreline zone is Conservancy Recreation

» 12" gravity sewer to 8th Avenue Interceptor (~3000
linear feet)

Benefits: » $34.88 million

» Replaces existing force main in tidelands

» Facility located where peak flows can be captured
passively

Planning Level Estimate:

kg King County

Department of Natural Resources and Parks
Wastewater Treatment Division

For Internal Discussion Purposes Only

North Beach Alternative 1D

Centralized Storage at Bottom of Basin
with Conveyance to 8th Avenue Interceptor
9/10/10







APPENDIX 2 — Costs
e Alternative 1A Cost Estimate
e Alternative 1B Cost Estimate
e Alternative 1D Cost Estimate

e Life Cycle Cost Summary
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THREE ALTERNATIVES COST SUMMARY

NORTH BEACH BASIN

Capital Cost

Land Acquisition

Street Use

Project Total

Relative Cost

Alternative Description
P Cost Cost
1A Rectangular Bottom of Basin Storage $8,800,000 $600,000 SO $9,400,000 1.03
1B Pipeline Bottom of Basin Storage $8,400,000 $S400,000 $350,000 $9,150,000 e
Centralized St t Bott f Basi ith
1D entralized Storage at Bottom of Basin Wi $27,400,000 $785,000 $480,000 $28,665,000
Conveyance to 8th Avenue Interceptor 313
Note:
A relative cost value of 1.0 is the lowest cost of the group of alternatives 1.0-2.0
2.0-4.0

Total construction cost includes total direct costs plus 30% allied costs and 45% contingency cost
Project total cost is the sum of total construction cost plus street use and land acquisition cost
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH

CSO BEACHES PROJECT

ALTERNATIVES COSTS
MAY 2010
Project: King County CSO
Subject: North Beach Alternative 1A
By: CEH
Date : 21-Sep-10
Storage Tank
Capital Cost Estimate
Item ‘Description Quantity  Unit Unit cost, $ Cost, $
DIVISION 1 - GENERAL REQUIREMENTS
Temporary Traffic Control LS $78,846 $78,846
Temporary Erosion & Sediment Control LS $39,423 $39,423
DIVISION 2 - SITE WORK
Equipment Mobilization 1 EA $10,000 $10,000
ACP Removal
Storage Tank 0 SY $20 $0
Odor Control Building 89 SY $20 $1,778
Diversion Structure 405 SY $20 $8,100
Clearing & Grubbing 0.37 AC $25,000 $9,183
Excavation
Storage Tank + Odor Control Building 8,887 BCY $15 $133,300
Haul/Disposal - Tank+Odor Control Building 7,867 LCY $11 $86,538
Shoring
Storage Tank 8,856 SF $42 $375,494
Odor Control Building 2,700 SF $42 $114,480
Diversion Structure 2,700 SF $42 $113,400
Dewatering 1 LS $890,000 $890,000
Backfill (native) 2,593 BCY $15 $38,894
Install 20-inch pipe 200 LF $700 $140,000
Pipe Bedding 15 CY $18 $267
24" Compacted Gravel Fill - Tank 305 CY $20 $6,104
Imported Backfill/Compaction 2,593 CY $20 $51,859
AC Surface Restoration 458 SY $45 $20,600
Generator fuel tank 1 LS $12,000 $12,000
VERSION 1.1
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH

CSO BEACHES PROJECT

ALTERNATIVES COSTS

MAY 2010
Project: King County CSO
Subject: North Beach Alternative 1A
By : CEH
Date : 21-Sep-10
Storage Tank
Capital Cost Estimate
Item ‘Description Quantity  Unit Unit cost, $ Cost, $
DIVISION 3 - CONCRETE
Diversion Structure
Base Slab 8 CcY $300 $2,400
Walls 27 CY $500 $13,500
Top Slab 8 CY $800 $6,400
Storage Tank
Base Slab 642 CY $300 $192,600
External Walls 756 CY $500 $378,000
Internal Walls 70 CY $500 $35,000
Top Elevated Slab 228 CY $800 $182,400
Miscellaneous fill/appurtenances 20 CY $500 $10,000
Crane Mobilization 1 EA $22,000 $22,000
Crane Rental 175 HR $1,500 $262,500
Crane Crew 175 HR $240 $42,000
Odor Control and Electrical Bldg
Top Elevated Slab 30 CcY $800 $23,704
External Walls 67 CY $500 $33,333
Internal Walls 11 CY $500 $5,556
Base slab 30 CcY $300 $8,889
DIVISION 4 - MASONRY
N/A
DIVISION 5 - METALS
Hatches 10 EA $10,000 $100,000
DIVISIONS 7 & 8 - ARCHITECTURAL
N/A
VERSION 1.1
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH

CSO BEACHES PROJECT

ALTERNATIVES COSTS
MAY 2010
Project: King County CSO
Subject: North Beach Alternative 1A
By: CEH
Date : 21-Sep-10
Storage Tank
Capital Cost Estimate
Item ‘Description Quantity  Unit Unit cost, $ Cost, $
DIVISION 15 - MECHANICAL
Storage Tank
Tipping Bucket 2 LS $25,000 $50,000
Drain Gates 2 LS $10,000 $20,000
Pumps 3 LS $5,000 $15,000
Miscellaneous Mechanical 1 LS $12,000 $12,000
Diversion Structure
Slide Gate EA $10,000 $10,000
Level Sensor EA $5,000 $5,000
Odor Control/Electrical/Generator Bldg
Heating, Ventilating, Plumbing 1 EA $65,000 $65,000
Odor Control Equipment
Scrubber, Fan, Sound Enclosure 1 LS $25,000 $25,000
DIVISION 16 - ELECTRICAL
Electrical
Electrical LS $300,000 $300,000
Standby Generator LS $60,000 $60,000
Telemetry LS $50,000 $50,000
Subtotal $4,060,547
Escalation to time of construction 14.60% $592,840
Total estimated construction cost $4,653,387
Contingency 45% $2,094,024
Engineering Design 15% $698,008
Construction Management 15% $698,008
Sales Tax 9.5% $641,004
Total Estimated Capital Cost $8,784,000
VERSION 1.1
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH
CSO BEACHES PROJECT

ALTERNATIVES COSTS
MAY 2010
Project: King County CSO
Subject: North Beach Alternative 1B
By: CEH
Date : 21-Sep-10
Storage Pipe
Capital Cost Estimate
Item \Description Quantity  Unit Unit cost, $ Cost, $
DIVISION 1 - GENERAL REQUIREMENTS
Temporary Traffic Control 1 LS $285,946 $285,946
Temporary Erosion & Sediment Control 1 LS $35,743 $35,743
DIVISION 2 - SITE WORK
Equipment Mobilization 1 EA $10,000 $10,000
ACP Removal
Storage Pipe 795 SY $20 $15,900
Odor Control Building 89 SY $20 $1,780
Diversion Structure 11 SY $20 $220
Clearing & Grubbing 0 AC $12,000 $0
Excavation
Storage Tank 6,091 BCY $15 $91,361
Diversion Structure 405 BCY $25 $10,125
Haul/Disposal - Tank 5,332 LCY $11 $58,655
Shoring
Storage Pipe 23,943 SF $42 $993,635
Dewatering 1 LS $890,000 $890,000
Backfill (native) 1,825 BCY $15 $27,374
Intall 12-ft Diam RCP storage pipe 325 LF $1,000 $325,000
Install 20-inch pipe 200 LF $700 $140,000
Pipe Bedding 15 CY $18 $267
24" Compacted Gravel Fill - Storage Pipe 589 CY $20 $11,778
Imported Backfill/Compaction - Storage Pipe | 1,825 CY $20 $36,498
AC Surface Restoration 805 SY $45 $36,245
Generator fuel tank 1 LS $12,000 $12,000
VERSION 1.1
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH

CSO BEACHES PROJECT

ALTERNATIVES COSTS

MAY 2010
Project: King County CSO
Subject: North Beach Alternative 1B
By: CEH
Date : 21-Sep-10
Storage Pipe
Capital Cost Estimate
Item \Description Quantity  Unit Unit cost, $ Cost, $
DIVISION 3 - CONCRETE
Diversion Structure
Base Slab 8 CY $300 $2,400
Walls 27 CY $500 $13,500
Top Slab 8 CY $800 $6,400
Odor Control and Electrical Bldg
Strip Footings 22 CY $300 $6,667
Foundation Walls 11 CY $400 $4,444
Slab on Grade 89 CY $326 $28,978
DIVISION 4 - MASONRY
Odor Control Bldg
12" CMU Walls; Full grouted, 12-ft high,
slab on grade 2,400 SF $38 $91,200
DIVISION 5 - METALS
Fencing - Diversion Structure 200 LF $8 $1,600
Hatches 8 EA $10,000 $80,000
Odor Control Bldg
Metal Decking 2,400 SF $6 $14,400
Roof Joists, 8-ft OC Fabricated Steel 12,000 LB $3 $32,400
Miscellaneous Plates/Shapes 11,000 LB $3 $33,000
Metal Roof 2,400 SF $6 $15,000
VERSION 1.1
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH

CSO BEACHES PROJECT

ALTERNATIVES COSTS
MAY 2010
Project: King County CSO
Subject: North Beach Alternative 1B
By: CEH
Date : 21-Sep-10
Storage Pipe
Capital Cost Estimate
Item \Description Quantity  Unit Unit cost, $ Cost, $
DIVISIONS 7 & 8 - ARCHITECTURAL
N/A
DIVISION 15 - MECHANICAL
Storage Tank
Tipping Bucket 1 LS $25,000 $25,000
Drain Gates 1 LS $10,000 $10,000
Level Sensor 1 LS $5,000 $5,000
Pumps 3 LS $5,000 $15,000
Miscellaneous Mechanical 1 LS $13,500 $13,500
Diversion Structure
Slide Gate 1 EA $10,000 $10,000
Level Sensor 1 EA $5,000 $5,000
Odor Control/Electrical/Generator Bldg
Heating, Ventilating, Plumbing 1 EA $65,000 $65,000
Odor Control Equipment
Scrubber, Fan, Sound Enclosure 1 LS $25,000 $25,000
DIVISION 16 - ELECTRICAL
Electrical
Electrical LS $300,000 $300,000
Standby Generator LS $60,000 $60,000
Telemetry LS $50,000 $50,000
Subtotal $3,896,015
Escalation to time of construction 14.60% $568,818
Total estimated construction cost $4,464,834
Contingency 45% $2,009,175
Engineering Design 15% $669,725
Construction Management 15% $669,725
Sales Tax 9.5% $615,031
Total Estimated Capital Cost $8,428,000
VERSION 1.1
CAROLLO ENGINEERS September 21, 2010 PAGE 3 OF 3




BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH

CSO BEACHES PROJECT

CAROLLO ENGINEERS

September 21, 2010

ALTERNATIVES COSTS
MAY 2010
Project: King County CSO
Subject: Magnolia Alternative 1D
By: CEH
Date : 21-Sep-10
Capital Cost Estimate
Item ‘Description Quantity, Unit Unit cost, $ Cost, $
DIVISION 1 - GENERAL REQUIREMENTS
Access 1 LS $427,506 $427,506
Temporary Erosion & Sediment Control 1 LS $106,876 $106,876
DIVISION 2 - SITE WORK
Equipment Mobilization 1 EA $10,000 $10,000
ACP Removal
Pipelines 16,970 SY $20 $339,407
Clearing & Grubbing 0.20 AC $25,000 $5,000
Excavation
Storage Tank + Pump Station 6,148 BCY $25 $153,708
Diversion Structure 405 BCY $25 $10,125
Drop Structure 222 BCY $25 $5,556
Pipelines 18,904 BCY $25 $472,593
Haul/Disposal
Tank + Pump Station 6,414 LCY $11 $70,559
Diversion Structure 506 LCY $11 $5,569
Drop Structure 278 LCY $11 $3,056
Pipelines 3,998 LCY $11 $43,977
Shoring
Storage Tank + Pump Station 13,764 SF $42 $583,594
Diversion Structure 1,944 SF $42 $82,426
Drop Structure 233 SF $42 $9,800
Dewatering 1 LS $2,150,000 $2,150,000
8" PVC Gravity Sewer 5,800 LF $100 $580,000
8" PVC Forcemain 11,600 LF $125 $1,450,000
24" Compacted Gravel Fill - Tank + Pump Station 293 CY $20 $5,852
Pipe backfill above zone 15,705 CY $18 $282,696
Pipe bedding/zone and compaction 2,879 CY $20 $57,583
AC Surface Restoration
Storage Tank 244 SY $45 $11,000
Pipelines 16,970 SY $45 $763,667
Driveway 347 SY $45 $15,615
VERSION 1.1
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH

CSO BEACHES PROJECT

ALTERNATIVES COSTS
MAY 2010
Project: King County CSO
Subject: Magnolia Alternative 1D
By: CEH
Date : 21-Sep-10
Capital Cost Estimate
Item ‘Description Quantity, Unit Unit cost, $ Cost, $
DIVISION 3 - CONCRETE
Diversion Structure
Base Slab 8 CY $300 $2,400
Walls 27 CY $500 $13,500
Top Slab 8 CY $800 $6,400
Core Drill - 30" Dia, 2' wall
Odor Control and Electrical Bldg
Strip Footings 22 CY $300 $6,667
Foundation Walls 11 CY $400 $4,444
Slab on Grade 89 CY $326 $28,978
Drop Structure
Base Slab 44 CY $300 $13,333
External Walls 52 CY $500 $25,926
Top Elevated Slab 22 CY $800 $17,778
Storage Tank
Base Slab 459 CY $300 $137,700
External Walls 607 CY $500 $303,500
Internal Walls 45 CY $500 $22,500
Top Elevated Slab 155 CY $800 $124,000
Miscellaneous fill/appurtenances 20 CY $500 $10,000
Crane Mobilization 1 EA $22,000 $22,000
Crane Rental 350 HR $1,500 $525,000
Crane Crew 350 HR $240 $84,000
Retaining Wall 83 CY $400 $33,333
DIVISION 4 - MASONRY
Odor Control Bldg
grade 2,400 SF $38 $91,200
Drop Structure
grade 300 SF $38 $11,400
DIVISION 5 - METALS
Odor Control Bldg
Metal Decking 2,400 SF $6 $14,400
Roof Joists, 8-ft OC Fabricated Steel 12,000 LB $3 $32,400
Miscellaneous Plates/Shapes 11,000 LB $3 $33,000
Metal Roof 2,400 SF $6 $15,000
Drop Structure
Metal Decking 2,400 SF $6 $14,400
Roof Joists, 8-ft OC Fabricated Steel 12,000 LB $3 $36,000
Miscellaneous Plates/Shapes 11,000 LB $3 $33,000
Metal Roof 2,400 SF $6 $14,400
Fencing - Diversion Structure 200 LF $8 $1,600
Fencing - Drop Structure 200 LF $8 $1,600
Hatches 8 EA $10,000 $80,000
VERSION 1.1
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BARTON, MURRAY, MAGNOLIA, AND NORTH BEACH
CSO BEACHES PROJECT

CAROLLO ENGINEERS

September 21, 2010

ALTERNATIVES COSTS
MAY 2010
Project: King County CSO
Subject: Magnolia Alternative 1D
By: CEH
Date : 21-Sep-10
Capital Cost Estimate
Item Description Quantity, Unit Unit cost, $ Cost, $
DIVISIONS 7 & 8 - ARCHITECTURAL
Roofing, doors, windows, finishes, etc 1 LS $24,000 $24,000
DIVISION 15 - MECHANICAL
Storage Tank
Tipping Buckets 2 LS $25,000 $50,000
Drain Gates 2 LS $10,000 $20,000
Pumps 3 LS $5,000 $15,000
Miscellaneous Mechanical 1 LS $12,000 $12,000
Diversion Structure
Slide Gate 1 EA $10,000 $10,000
Level Sensor 1 EA $5,000 $5,000
Odor Control/Electrical/Generator Bldg
Heating, Ventilating, Plumbing 2 EA $65,000 $130,000
Odor Control Equipment
Scrubber, Fan, Sound Enclosure LS $25,000 $50,000
Pump Station LS $1,500,000 $1,500,000
DIVISION 16 - ELECTRICAL
Electrical
Electrical 1 LS $1,068,764 $1,068,764
Standby Generator 1 LS $100,000 $100,000
Telemetry 1 LS $267,191 $267,191
Subtotal $12,657,979
Escalation to time of construction 14.60% $1,848,065
Total estimated construction cost $14,506,044
Contingency 45% $6,527,720
Engineering Design 15% $2,175,907
Construction Management 15% $2,175,907
Sales Tax 9.5% $1,998,208
Total Estimated Capital Cost $27,384,000
VERSION 1.1
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Barton, Murray, Magolia, North Beach CSO Beach Facilities Cost Estimates

WTD BUSINESS CASE EVALUATION RESULTS
NORTH BEACH CSO LIFE CYCLE COST
WTD Borrowing Cost as Discount Rate (1)
Annual Costs
Initial Capital Total Project Total Project  Net Project Average Project over(under)
Scenario Lifetime Outlay Life Costs @ Life Benefits Life Costs Annual Cost Status quo
Status Quo
"Status Quo” 0 $0 $0 $0 $0 $0
Alternatives
"Alt TA" 20 $8,800,000 $9,055,525 $0  $9,055,525 $563,714 $563,714
"Alt 1B” 20 $8,400,000 $8,878,647 $0  $8,878,647 $552,703 $552,703
"Alt 1D" 20 $27,400,000 $28,689,414 $0 $28,689,414 $1,785,939 $1,785,939
Budget Office Discount Rate (3)
Annual Costs
Initial Capital Total Project Total Project  Net Project Average Project over(under)
Scenario Lifetime Outlay Life Costs @ Life Benefits Life Costs Annual Cost Status quo
Status Quo
"Status Quo” 0 $0 $0 $0 $0 $0
Alternatives
"Alt 1A" 20 $8,800,000 $8,970,829 $0  $8,970,829 $558,441 $558,441
"Alt 1B” 20 $8,400,000 $8,719,994 $0  $8,719,994 $542,827 $542,827|
"Alt 1D" 20 $27,400,000 $28,262,024 $0 $28,262,024 $1,759,333 $1,759,333
[First Year of Construction |2014 | Additional inflation rate > 3%]1.00%
Notes:
(1) WTD Discount rate based on recent WTD borrowing costs net of 3% annual inflation. 2.18%
(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.
1
9/21/2010 Preliminary Planning Level Comparative Costs
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Describe Alternate 1A:---> Bottom of Basin Storage Tank w/ Conveyance to Carkeek PS
"Alt 1A" R
Lifetime (in years)---> 20 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
Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $8,813,639 $13,775 $13,913 $14,052 $14,192 $14,334 $14,478 $14,622 $14,769 $14,916 $15,065 $15,216 $15,368 $15,522 $15,677 $15,834 $15,992 $16,152 $16,314
Debt-related and O&M $737,446 $561,582 $561,720 $561,859 $561,999 $562,141 $562,285 $562,429 $562,576 $562,723 $562,872 $563,023 $563,175 $563,329 $563,484 $563,641 $563,799 $563,959 $564,121
Risk (from below) $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
Capital outlays [ $8,800,000 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Debt issuance $176,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807 $547,807
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $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
Natural Gas $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]
Electricity $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
Demand kW or kVa 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
Sodium hypochlorite required in gal. 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
Other chemical costs - enter $ $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 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Other Costs | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Labor $13,639 $13,775 $13,913 $14,052 $14,192 $14,334 $14,478 $14,622 $14,769 $14,916 $15,065 $15,216 $15,368 $15,522 $15,677 $15,834 $15,992 $16,152 $16,314
Labor Hours| 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276|
Benefits
1. $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
3. $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
"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
2. $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
4. $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
2. $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
4. $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."

c:\pw_working\projectwise\khadler\dms09242\Life Cycle Cost Estimate North Beach Basin Alt 1A 1B 1D 080410.xIsAlt 1A
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Describe Alternate 1A:--->

"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) 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054
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
Capital and O&M $16,477 $16,642 $16,808 $16,976 $17,146 $17,317 $17,490 $17,665 $17,842 $18,020 $18,201 $18,383 $18,567 $18,752 $18,940 $19,129 $19,320 $19,514 $19,709 $19,906 $20,105  $20,306
Debt-related and O&M $564,284 $16,642 $16,808 $16,976 $17,146 $17,317 $17,490 $17,665 $17,842 $18,020 $18,201 $18,383 $18,567 $18,752 $18,940 $19,129 $19,320 $19,514 $19,709 $19,906 $20,105 $20,306
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
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
Capital outlays $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Debt issuance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $547,807 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $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
Natural Gas $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]
Electricity $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
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
Chemical spending $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
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
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
Materials and Supplies | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Other Costs | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Labor $16,477 $16,642 $16,808 $16,976 $17,146 $17,317 $17,490 $17,665 $17,842 $18,020 $18,201 $18,383 $18,567 $18,752 $18,940 $19,129 $19,320 $19,514 $19,709 $19,906 $20,105 $20,306
Labor Hours| 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276
Benefits
1. $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
3. $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

"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
2. $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
4. $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
2. $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
4. $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."

9/21/2010 3:37 PM
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Describe Alternate 1A:--->

"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) 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067
Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $20,509 $20,714 $20,921 $21,130 $21,342 $21,555 $21,771 $21,988 $22,208 $22,430 $22,655 $22,881 $23,110
Debt-related and O&M $20,509 $20,714 $20,921 $21,130 $21,342 $21,555 $21,771 $21,988 $22,208 $22,430 $22,655 $22,881 $23,110
Risk (from below) $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
Capital outlays | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Debt issuance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $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
Natural Gas $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]
Electricity $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
Demand kW or kVa 0 0 0 0 0 0 0 0 0 0 0 0 0
Chemical spending
Sodium hypochlorite required in gal. 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
Other chemical costs - enter $ $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Materials and Supplies | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Other Costs | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Labor $20,509 $20,714 $20,921 $21,130 $21,342 $21,555 $21,771 $21,988 $22,208 $22,430 $22,655 $22,881 $23,110
Labor Hours| 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276] 276
Benefits
1. $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
&L $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
"Additional description of benefits 1, 2, etc."
UNCERTAINTIES
1. $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
&L $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
"Additional description of uncertainties 1, 2, etc."
RISKS
1. $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
3. $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
"Additional description of risks 1, 2, etc."
c:\pw_working\projectwise\khadler\dms09242\Life Cycle Cost Estimate North Beach Basin Alt 1A 1B 1D 080410.xIsAlt 1A Page 3 0f 3

9/21/2010 3:37 PM



Describe Alternate 1B:--->

"Alt 1B"

Bottom of Basin Storage Pipe w/ Conveyance to Carkeek PS

Lifetime (in years)---> 20 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
Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $8,425,548 $25,803 $26,061 $26,322 $26,585 $26,851 $27,119 $27,390 $27,664 $27,941 $28,220 $28,503 $28,788 $29,075 $29,366 $29,660 $29,957 $30,256 $30,559
Debt-related and O&M $716,454 $548,710 $548,968 $549,228 $549,492 $549,757 $550,026 $550,297 $550,571 $550,848 $551,127 $551,409 $551,694 $551,982 $552,273 $552,567 $552,863 $553,163 $553,465
Risk (from below) $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
Capital outlays [ $8,400,000 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Debt issuance $168,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907 $522,907
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $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
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
therms| o] o] o] o] 0] o] 0] o] 0] o] 0] o] 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
Electricity Use kwh 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
Total Chemical spending $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
Bisulfide required in gal. 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
Materials and Supplies | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Other Costs | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Labor $25,548 $25,803 $26,061 $26,322 $26,585 $26,851 $27,119 $27,390 $27,664 $27,941 $28,220 $28,503 $28,788 $29,075 $29,366 $29,660 $29,957 $30,256 $30,559
Labor Hours 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517
Benefits
1. $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
3. $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
"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
2. $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
4. $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
2. $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
4. $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 1B:--->

"Alt 1B"

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) 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055
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 $30,864 $31,173 $31,485 $31,799 $32,117 $32,439 $32,763 $33,001 $33,422 $33,756  $34,093 $34,434 $34,779 $35,126 $35478 $35,832 $36,191 $36,553 $36,918 $37,287 $37,660 $38,037 $38,417
Debt-related and O&M $553,771 $31,173 $31,485 $31,799 $32,117 $32,439 $32,763 $33,001 $33,422 $33,756  $34,003 $34,434 $34,779 $35126 $35478 $35832 $36,191 $36,553 $36,918 $37,287 $37,660 $38,037 $38,417
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 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Debt issuance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $522,907 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $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
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| o] 0] o] 0] o] 0] 0] 0] 0] 0] o] 0] o] 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
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
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 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Other Costs | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Labor $30,864 $31,173 $31,485 $31,799 $32,117 $32,439 $32,763 $33,001 $33,422 $33,756  $34,003 $34,434 $34,779 $35126 $35478 $35832 $36,191 $36,553 $36,918 $37,287 $37,660 $38,037 $38,417
Labor Hours 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517
Benefits
1. $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 30
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, 30 $0 3$0 $0 $0 $0 $0 $0 3$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 1B:--->

"Alt 1B"

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) 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067
Total Benefits (from below) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Capital and O&M $38,801 $39,189 $39,581 $39,977 $40,377 $40,781 $41,188 $41,600 $42,016 $42,436 $42,861 $43,289
Debt-related and O&M $38,801 $39,189 $39,581 $39,977 $40,377 $40,781 $41,188 $41,600 $42,016 $42,436 $42,861 $43,289
Risk (from below) $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
Capital outlays | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Debt issuance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$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
Natural Gas $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
therms| o] 0] o] 0] o] 0] o] 0] o] 0] o] 0]
Electricity $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
Demand kW or kVa 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
Sodium hypochlorite required in gal. 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
Other chemical costs - enter $ $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Materials and Supplies | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Other Costs | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Labor $38,801 $39,189 $39,581 $39,977 $40,377 $40,781 $41,188 $41,600 $42,016 $42,436 $42,861 $43,289
Labor Hours 517 517 517 517 517 517 517 517 517 517 517 517
Benefits
1. $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
&L $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
"Additional description of benefits 1, 2, etc."
UNCERTAINTIES
1. $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
&L $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
"Additional description of uncertainties 1, 2, etc."
RISKS
1. $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
3. $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
"Additional description of risks 1, 2, etc."
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Describe Alternate 1D:--->

|"Alt 1D"

Centralized Storage at Bottom of Basin w/ Conveyance to 8th Ave Interceptor

Lifetime (in years)---> 20 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 projects
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 $27,468,822 $69,510 $70,205 $70,907 $71,616 $72,332 $73,056 $73,786 $74,524 $75,269 $76,022 $76,782 $77,550 $78,326 $79,109 $79,900 $80,699 $81,506 $82,321 $83,144 $83,976 $84,816 $85,664
Debt-related and O&M $2,322,494 $1,775,182 $1,775,877 $1,776,579 $1,777,288 $1,778,004 $1,778,728 $1,779,458 $1,780,196 $1,780,941 $1,781,694 $1,782,454 $1,783,222 $1,783,997 $1,784,781 $1,785572 $1,786,371  $1,787,178  $1,787,993  $1,788,816 $83,976 $84,816 $85,664
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 [ $27.400,000 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Debt issuance $548,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $1,705,672 $1,705,672 $1,705,672 $1,705,672 $1,705,672 $1,705,672 $1,705,672 $1,705672 $1,705672 $1,705,672 $1,705,672 $1,705672 $1,705672 $1,705,672 $1,705,672 $1,705672 $1,705672  $1,705672  $1,705672  $1,705,672 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $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 $15,898 $16,057 $16,218 $16,380 $16,544 $16,709 $16,876 $17,045 $17,216 $17,388 $17,562 $17,737 $17,915 $18,094 $18,275 $18,458 $18,642 $18,829 $19,017 $19,207 $19,399 $19,593 $19,789
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] o[ 0f 0f 0f 0f 0] 0of 0f 0f 0of 0of 0f 0f 0of 0of 0f 0f 0of 0f 0f 0f 0]
Electricity $15,898 $16,057 $16,218 $16,380 $16,544 $16,709 $16,876 $17,045 $17,216 $17,388 $17,562 $17,737 $17,915 $18,094 $18,275 $18,458 $18,642 $18,829 $19,017 $19,207 $19,399 $19,593 $19,789
Electricty Use kwh| 238000 | 238000 [ 238000 | 238000 [ 238000 [ 238000 [ 238000 [ 238000 | 238000 238000 [ 238000 [ 238000 [ 238000 ] 238000 ] 238000 [ 238000 [ 238000 | 238000 | 238000 | 238000 | 238000 | 238000 | 238000 |
Demand kW or kVal| 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
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 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Other Costs | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 |
Labor $52,923 $53,453 $53,987 $54,527 $55,072 $55,623 $56,179 $56,741 $57,309 $57,882 $58,460 $59,045 $59,635 $60,232 $60,834 $61,442 $62,057 $62,677 $63,304 $63,937 $64,577 $65,222 $65,875
Labor Hours| 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071]
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 1D:--->

'Alt 1D"

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) 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
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 $0 $0
Capital and O&M $86,520 $87,385 $88,259 $89,142 $90,033 $90,934 $91,843 $92,761 $93,689 $94,626 $95572 $96,528 $97,493 $98,468 $99,453 $100,447 $101,452 $102,466 $103,491 $104,526 $105,571 $106,627 $107,693 $108,770 $109,858 $110,956
Debt-related and O&M $86,520 $87,385 $88,259 $89,142 $90,033 $90,934 $91,843 $92,761 $93,689 $94,626 $95572 $96,528 $97,493 $98,468 $99,453 $100,447 $101,452 $102,466 $103,491 $104,526 $105,571 $106,627 $107,693 $108,770 $109,858 $110,956
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 $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 $0 $0
Capital outlays | $0 | $0 | $0 | $0 | $0 | $0 [ $0 | $0 | $0 | $0 | 30 | $0 | 30 | $0 | 30 | $0 | 30 | $0 | $0 | $0 | $0 | $0 | 30 | $0 | $0 | $0 |
Debt issuance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt service $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $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 $19,987 $20,187 $20,389 $20,593 $20,798 $21,006 $21,216 $21,429 $21,643 $21,859 $22,078 $22,299 $22,522 $22,747 $22,974 $23,204 $23,436 $23,671 $23,907 $24,146 $24,388 $24,632 $24,878 $25,127 $25,378 $25,632
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 $0 $0
therms| 0f 0f 0of 0f 0f 0f o] 0f 0f 0f 0f 0of of 0f 0f 0of 0f of 0] o[ 0] o[ 0] o] 0] 0]
Electricity $19,987 $20,187 $20,389 $20,593 $20,798 $21,006 $21,216 $21,429  $21,643  $21,859  $22,078  $22,299  $22,522  $22,747 $22,974 $23,204 $23,436  $23,671 $23,907 $24,146  $24,388 $24,632 $24,878  $25,127 $25,378  $25,632
Electricty Use kwh| 238000 | 238000 | 238000 | 238000 | 238000 | 238000 | 238000 | 238000 [ 238000 [ 238000 | 238000 | 238000 | 238000 | 238000 [ 238000 [ 238000 | 238000 | 238000 | 238000 | 238000 [ 238000 [ 238000 [ 238000 | 238000 | 238000 | 238000 |
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| 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 $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 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 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 $0 $0
Materials and Supplies | $0 | $0 | $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 Costs [ $0 | $0 | $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 $66,533 $67,199 $67,871 $68,549 $69,235 $69,927 $70,627 $71,333  $72,046  $72,767 $73,494 $74,229 $74,972 $75721 $76,478 $77,243 $78,016 $78,796 $79,584 $80,380 $81,183 $81,995 $82,815 $83,643 $84,480  $85,325
Labor Hours| 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071] 1071]
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 $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 $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 $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 $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 $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 $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 $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 $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 $0 $0
2. $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 3$0 $0 $0 $0 3$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 $0 $0
4, $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 3$0 $0 3$0 $0 $0 $0 3$0 $0 3$0

"Additional description of risks 1, 2, etc."




APPENDIX 3 — Evaluations
e Evaluation Criteria
e Evaluation Matrix

e Risk Assessments
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