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EXECUTIVE SUMMARY 
The City of Bellevue’s (City) Lake Washington wastewater lake line system is aging and faces many 
challenges associated with operations, maintenance, and repair. The lake line system was mostly 
constructed in the 1950s and 1960s, and it is understood that the system will need to be replaced or 
repaired over time. To navigate these challenges, Carollo Engineers, Inc. (Carollo) along with Jacobs 
Engineering Group, Cascade Trenchless Consulting, Confluence Environmental Company, KPG Psomas, 
Shannon & Wilson, PRR, and Superior Engineering was commissioned to develop a management strategy 
for the Lake Washington lake line system. To that end, this Lake Washington Wastewater Lake Line 
Management Plan (LWWLLMP) offers an evaluation of the existing system, system alternatives and 
operational strategies to address these challenges, contextualized policy considerations, service area plans 
for the specific locations being addressed, and a strategic final implementation plan. 

The City owns and operates the existing lake line system which serves customers in six jurisdictions: the 
City, the Town of Beaux Arts Village, the City of Medina, the Town of Hunts Point, the Town of Yarrow 
Point, and Unincorporated King County. The lake line system includes approximately 14 miles of lake lines 
along the Lake Washington shoreline, 15 pump stations and 8 flush stations. The lake lines are wastewater 
pipes that are in the lake or on shoreline-adjacent land. These lines are composed of differing materials 
including approximately 9 miles of cast iron, 3 miles of asbestos cement, and 1 mile of unknown and 
miscellaneous material types. Wastewater enters the lake line through City-owned collectors and 
numerous private laterals that discharge directly to the lake line. 

The lake line system relies on lake freshwater intakes that combine with wastewater flows at flush stations, 
and boosted pressure at pump stations to convey wastewater to the City’s upland gravity system or the 
King County Wastewater Treatment Division regional conveyance system. 

ES.1 System Alternatives and Other System Improvements 
The lake line system has many unique challenges in contrast with a traditional wastewater system. Much 
of the current system’s condition is unknown due to limited access and the resultant challenge to 
regularly clean and inspect it. The system is vulnerable to blockages caused by flat pipe slopes and debris 
buildup in the lines. Most of the system is in a sensitive habitat that would result in impacts to important 
fish and wildlife species if the system requires repair or replacement.  

Strategies for lake line system management include system alternatives and other system improvements. 
System alternatives are defined as a capital improvement that will reconstruct an equivalent of the 
existing lake line system that maintains sewer service to existing customers. Specific rehabilitation or 
replacement methods have been organized into four programmatic system alternative categories: 
1) in-water, 2) onshore, 3) upland, and 4) no action. Other system improvements are designed to maintain 
operation of the existing lake line system until the system alternative is implemented. Other system 
improvements have been organized into five categories: 1) operations procedure review, 2) cleaning and 
inspection, 3) access improvements, 4) data collection, and 5) emergency repair planning. 
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ES.2 Policy Considerations 
Much of the existing City sewer lake line system was constructed before many of the City’s policies and 
codes were developed. The City also has sewer system agreements in place with neighboring 
communities and King County. A review of these existing City policies, codes, and agreements yielded 
identified modifications or additions that may be required to implement each sewer lake line alternative. 
Policies and/or codes that may require modifications or additions include the Shoreline Master Program, 
Sewer Code, and real property policies. The relevance of specific codes and policies will vary depending 
on the selected system alternative. Additionally, the City will need to modify the Bellevue Utilities Sewer 
Code and update the Bellevue Utilities Wastewater System Plan. 

ES.3 Service Area Plans and Prioritization 
Service area plans were developed to summarize the key characteristics, preferred system alternative, 
other system improvements, and regulatory considerations for each service area. The management plan 
recommends implementation by service area where the highest risk-based areas are prioritized first, for 
efficiency in system function, design permitting, and outreach. The preferred system alternative (of 
in-water, onshore, or upland was determined based on seven evaluation factors: permitting, 
environmental impact, right-of-way and easement, performance / operations & maintenance, 
constructability, cost, and local community and stakeholders. The preferred alternative is a preliminary 
selection that provides a basis for planning and budgeting. Additional data, such as topographic survey, 
geotechnical investigations, real property analysis, conveyance system analysis and/or public outreach 
may result in a different system alternative being implemented in a given service area (or portion of an 
area).   

The service areas were prioritized based on an overall risk score calculated from the likelihood and 
consequence of failure of the existing lake line. Based on the risk score, the preferred system alternative’s 
implementation was categorized as near term, medium-term, and long-term; however, in all service areas, 
focused capital and other system improvements of high-risk assets are recommended to extend the 
estimated useful life of the existing system until the system alternative is implemented. The preferred 
system alternative and implementation period by service area is summarized in Table ES.1. 

Table ES.1 Service Area Risk and Implementation Period Summary 

Priority Service Area Preferred System Alternative Implementation Period 
1 Meydenbauer Bay  Upland Near-term. 
2 Newport South Upland Medium-term. 
3 Hunts Point and Yarrow Point Onshore 
4 Killarney Upland 
5 Evergreen Point Onshore 
6 Medina South Upland Long-term. 
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ES.4 Financial Analysis 
The financial analysis estimated the potential impacts to the capital requirements of different funding 
strategies to pay for the implementation of the LWWLLMP. The City used this information to estimate the 
potential impact on the utility’s overall revenue requirements and rates based on the different possible 
funding mechanisms. Funding alternatives were developed as a basis to illustrate the range of funding 
scenarios for the project and the potential impacts on customers. Subsequent analysis may include 
additional scenarios or strategies, and the necessary supporting financial policies for payment structure, to 
fund implementation of the LWWLLMP. 

ES.5 Implementation Plan 
The implementation plan provides a roadmap to apply the service area plans. The implementation plan 
provides a detailed breakdown of activities recommended in the near-term and associated costs for the 
all planning periods. The sequence and timing of the improvements may change as additional data is 
collected and service area risk is reassessed. 

The City should prioritize resources and planning efforts for emergency repairs and continued operations. 

Future analysis phases will be required at a project-focused level. During the implementation process, 
community outreach will be conducted proactively to keep residents and other stakeholders informed. 

This LWWLLMP serves as an overall guide for managing the lake line system and is intended to be a living 
document which will change as additional data is collected, future studies and analysis are completed, 
priorities adapt to changing regulations, and funding is designated by the City. 
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CHAPTER 1 INTRODUCTION 
1.1 Background and System Overview 
The City of Bellevue (City) is located in King County on the east side of Lake Washington. Per the US 
Census Bureau, the total population is 151,854 (2020 Decennial Census). The City owns, operates and 
maintains wastewater collection and conveyance infrastructure that provides sewer service to the City as 
well as to portions of the surrounding communities. 

Per the 2014 City of Bellevue Wastewater System Plan, the City’s sewer system includes approximately 
525 miles of sewer mains, 130 miles of service stubs (within public rights of way), 18.7 miles of lake line 
sewer pipe, 10 flush stations, 36 pump stations, and 14,360 maintenance holes. This includes lake line 
systems in both Lake Washington and Lake Sammamish. 

 
Source: City GIS, 2024 

Figure 1.1 City Wastewater Service Area 
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The City contracts with King County Wastewater Treatment Division (KCWTD) for treatment and disposal 
of all sewage flows generated within the City’s wastewater service area, which eventually discharge to 
KCWTD regional trunks and interceptors (including the East Side Interceptor, Lake Hills Trunk and Lake 
Sammamish Interceptor). Wastewater flows are treated at KCWTD’s Brightwater Treatment Plant in 
Woodinville, and the South Treatment Plant in Renton. 

1.2 Ownership and Management 
The City wastewater utility service area includes the entire City of Bellevue, the Cities of Clyde Hill and 
Medina, the Towns of Hunts Point and Yarrow Point, the Village of Beaux Arts, small adjacent portions of 
the Cities of Newcastle, Kirkland, and Issaquah, and unincorporated King County. The original Bellevue 
Sewer District on Meydenbauer Bay was founded in 1952. 

The wastewater utility, including the Lake Washington Lake Line System (lake line system), is administered 
by the City of Bellevue Utilities Department, whose overall management is provided by the Director and 
the Deputy Director. The Utilities Department consists of three divisions: 

 Resource Management and Customer Service. 

 Engineering. 

 Operations and Maintenance (O&M). 

1.3 Purpose and Scope 
The purpose of the Lake Washington Wastewater Lake Line Management Plan (LWWLLMP) is to provide a 
comprehensive guide to operational and capital investment strategies for assisting the City with 
managing and operating the existing lake line infrastructure and planning for future repairs and 
replacement. The LWWLLMP provides the public, regulatory agencies, and other stakeholders with 
information on the City’s plans for future system management and assists with policy development and 
decision-making. 

The LWWLLMP is a guiding document that will serve as a foundation for subsequent investments in the 
lake line system. The LWWLLMP will be adapted over time based on the incorporation of additional data, 
adaptation to evolving regulatory requirements and policies, and availability of funding. Refer to 
Chapter 7 - Implementation Plan for additional details for the enactment of the LWWLLMP. 

1.4 Previous Studies 
While the LWWLLMP is the first comprehensive study of the lake line system, the City has completed 
focused studies in the past on specific components. Two of these efforts that significantly informed the 
preparation of the LWWLLMP are: 

 Sewer Lake Line Condition Assessment, Phase 2 - Lake Washington (Tetra Tech, December 2016). 

 Wastewater Pump Station Evaluation Final Report (Murray, Smith & Associates, Inc., May 2015). 

These reports are included in Appendix A. Refer to Chapter 2 - Existing System for additional sources of 
information. 
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1.5 Management Plan Overview 
The remainder of the LWWLLMP is organized according to the chapters and appendices summarized 
below. 

 Chapter 2 - Existing System. A description of the existing lake line system characteristics including 
history and technical data of lake line pipes, pump, and flush stations. 

 Chapter 3 - System Alternatives and Other Improvement Strategies. A description of capital and 
other system improvements for use in continued operation of the existing lake line system, and 
alternatives for future large-scale replacement. 

 Chapter 4 - Policy Considerations. A summary of the regulations and policies applicable to existing 
and replacement lake line infrastructure. 

 Chapter 5 - Service Area Plans. A description of the delineation of service areas and associated 
prioritization (sequencing) for improvements. This includes six service area plans summarizing area 
characteristics, recommended system improvements, a preferred system alternative, and 
environmental and permitting considerations used as the basis for planning and cost estimating. 

 Chapter 6 - Financial Analysis. An analysis of the financial implications of the recommendations of 
the LWWLLMP including impacts on rates and potential funding and financial management strategies. 

 Chapter 7 - Implementation Plan. A roadmap for implementing the recommendations of the 
LWWLLMP over time including a detailed breakdown of near-term actions. 

1.6 Environmental Assessment 
A programmatic (non-project) Environmental Impact Statement (EIS) was prepared for the LWWLLMP, 
included as Appendix B. The EIS has been prepared to disclose probable significant adverse impacts 
associated with implementation of the LWWLLMP to repair, replace, and/or maintain the lake line system. 
Individual improvements identified in the plan may require that site-specific environmental review is 
conducted prior to implementation. 
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CHAPTER 2 EXISTING SYSTEM 
2.1 Introduction 
This chapter provides an overview of the lake line system. The lake line system includes approximately 
14 miles of lake lines along the Lake Washington shoreline with 15 pump stations and eight flush stations, 
as shown in Figure 2.1. The lake lines are sewer pipes that follow the shoreline of Lake Washington 
underwater, and in some cases on land adjacent to the lake. The pipe materials include cast iron (CI), 
asbestos cement (AC), and unknown or miscellaneous material types. Most of the lake line system was 
constructed in the 1950s and 1960s. Wastewater enters the lake line through City-owned collectors and 
numerous private side sewers that discharge directly to the lake line. 

The lake line system relies on pump and flush stations to convey wastewater to the gravity system or the 
KCWTD regional conveyance system. All of the lake line infrastructure is located on the waterfront, with 
pump and flush stations and lake line pipes commonly located on private properties. 
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Lake Line System Area
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2.2 Lake Line System Infrastructure 
The lake line system requires many infrastructure elements to function. These are summarized below: 

 Flush stations: Pump stations that use lake water to “flush” – or assist the movement of sewage – 
through the lake line. Flush stations are typically run at least once per day on a set schedule, often 
overnight when sewer flows are lowest to maximize flushing effectiveness. 

 Lake lines: Wastewater conveyance main pipelines buried near the shoreline in Lake Washington or 
the adjacent shoreline. The lake lines have unique and complex hydraulics that require different 
operation from the City’s gravity collection mains and force mains. The lake lines are primarily low-
pressure (not gravity) systems that require flushing or pumped flow to provide conveyance. Gravity 
main and side sewer connections convey flow to the lake lines. The buried depth varies; in some areas 
of the lake the pipe is exposed as a result of lakebed erosion, as shown in Figure 2.2. In the 1990s and 
early 2000s there were several capital improvement plan projects that placed lakebed gravel over the 
most vulnerable locations. 

 Lake line cleanouts and maintenance holes: Access points to lake lines within Lake Washington that 
are primarily reached by boat. 

 Pump station: Conveys wastewater flows through the lake lines or upland force main until they are 
discharged into the upland sewer system. 

 Force mains: Pressurized pipelines that convey wastewater from pump stations to upland gravity 
sewer systems. 

 Recirculation maintenance holes: Specialized maintenance holes located at select flush stations and 
intermediate pump stations that protect low-lying customers by limiting the pressure in the lake lines. 
Once the downstream lake line operating capacity is reached, the recirculation maintenance hole 
returns excess flows to the pump station rather than forcing additional flow at a higher pressure that 
may cause backups to low lying customers downstream. 

 Side sewer: The piped connection extending from the wastewater source (primarily residential 
customers) to the public lake line. These connections are typically 4- to 6-inch diameter pipes, and 
many of the lake line side sewers serve more than one customer or parcel. City utility policy is that the 
portion of the side sewer within the right-of-way or easement area of the main (typically 10 feet wide) 
is owned and maintained by the City; the remainder is the responsibility of the customer. 

 Gravity mains: Publicly owned gravity pipelines that convey wastewater to the lake line, or to an 
upland system. 
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Figure 2.2 Exposed Lake Line Pipe 
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2.3 Lake Line System Operation 
The typical lake line system operation is described in the following general steps: 

 Flows from customers enter the lake line via side sewers and gravity mains. 

 Flow is conveyed through the lake line by flushing flow (freshwater taken in from Lake Washington 
and pumped through the system) or by intermediate pump station flow (wastewater, not fresh water). 

 Once flow reaches the downstream end of a reach, it is pumped to an upland gravity system where it 
is then conveyed to its final discharge point for treatment by KCWTD. 

Sustained high flows can cause increased pressures in the lake line. High flows may be from upstream 
flush and pump stations, and/or infiltration and inflow (I/I) from side sewers and gravity mains, which can 
increase as a result of storm events. When the lake line system experiences this condition, the lake line 
system functions as follows: 

 The recirculation maintenance hole returns the flow to a wet well to maintain lower lake line pressure. 
The pressure regulation that occurs is a function of the physical configuration of the recirculation 
maintenance hole. 

 When very high wet well levels (caused by excessive inflows) are reached, most stations are relieved 
by an emergency overflow to Lake Washington. The overflows to Lake Washington were designed to 
prevent sewage from backing up into homes. 

Figure 2.3 provides a schematic of the typical lake line system operation. 
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Figure 2.3 Typical Lake Line System Operation 

 



CHAPTER 2 - EXISTING SYSTEM 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 2-7 

2.4 Lake Line System Organization 
The lake line system is categorized into the following classifications, as defined by the City in the 
2014 Wastewater System Plan or in previous studies: 

 Basin: The City’s wastewater system is divided into basins for the purpose of system study and 
analysis. The City’s wastewater collection system is divided into 43 major sewer basins and 14 minor 
basins. Generally, the basins drain to either a single connection point along KCWTD’s regional 
collection system or to a major Bellevue pump station. 

 Sub-basin: Each basin is divided into one or more sub-basins to cover the area connected to a 
specific portion of the sewer associated with an area of consistent land use zoning. Lake line sub-
basins were delineated based on the previously defined lake line reaches. 

 Lake line reach: Lake line reaches are the lake line pipes associated with each sub-basin. Lake line 
reaches were previously defined in 2016 Sewer Lake Line Condition Assessment Phase 2 – Lake 
Washington Final Report. Note: a sub-basin may include more than one lake line reach. 

 Lake line segment: The lake line reaches are composed of pipe segments, as identified in the City’s 
GIS data. 

These components – basin, sub-basin, reach, and segment – comprise the system organization prior to 
the development of the Management Plan. Because the plan is a high-level management strategy, a new 
service area classification was defined. 

The lake line system was divided into six service areas. The service areas were developed based on 
sections of the lake line with similar characteristics. A service area includes all attributes of the lake line 
system, such as the lake line pipe, pump/flush stations, recirculation maintenance holes, cleanouts, and 
side-sewers. The characteristics of a service area also include the parcels/customers, topography and land 
cover, zoning, critical areas, docks, and bulkheads. The service areas are, in order from north to south:  

 Hunts Point & Yarrow Point. 

 Evergreen Point. 

 Medina South. 

 Meydenbauer Bay.  

 Killarney. 

 Newport South.  

Note that the designation of “south” in the areas of Medina South and Newport South are, respectively:  

1. to provide clarification that portions the Medina South area is not limited to Medina City limits 
(portions of the Evergreen Point and Meydenbauer Bay are within Medina City limits), and  

2. to provide clarification that the Newport South area is distinct, and south of, the Newport Shores 
neighborhood. See Chapter 5 – Service Area Plans for additional maps and discussion.  

Refer to Figure 2.4 for a graphical illustration of the system classification hierarchy, and Figure 2.5 for a 
map of the lake line system. 
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Figure 2.4 Lake Line System Classification 

Table 2.1 summarizes the lake line system, organized by system classification, as well as characteristics 
such as pipe materials, diameters, parcels served and number of connections. Additional details of each 
service area can be found in Chapter 5. 
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Table 2.1 Lake Line System Summary 

Service Area Basin Sub-Basin Reach 
Number 

Reach Upstream FS/PS Downstream PS Install Date Diameter 
(inches) 

Material(1) LF of Pipe Parcels 
Served 

Number of 
Connections(5) 

Hunts Point and Yarrow Point Cozy Cove (COZ) COZ_A 1 COZ_A_1 Flush #1 Yarrow Point PS 1960 6 to 8 Mixed 4,122  245 39 
2 COZ_A_2 Yarrow Point PS Cozy Cove PS 1960 8 CI 4,144  263 21 

COZ_B 3 COZ_B_1 Hunts Point PS Cozy Cove PS 1960 8 CI 4,086  40 37 
4 COZ_B_2 Flush #2 Hunts Point PS Unknown Unknown,8 CI, Unknown 4,403  39 32 

Evergreen Point Fairweather (FWR) FWR_A 5 FWR_A_1 Evergreen East PS Fairweather PS Unknown 8 AC 1,553  52 30 
6 FWR_A_2 Evergreen West PS Evergreen East PS 1960 8 Mixed 3,096  37 26 
7 FWR_A_3 Flush #32  Evergreen West PS 1960 8 CI 3,774  83 30 

Medina South Medina (MED) MED_A 8 MED_A_1 Flush #32 Lake Crest PS 1960 8 Mixed 2,726  23 14 
9 MED_A_2 N/A(3) Lake Crest PS 1960 8 AC, CI 586 30 10 
10 MED_A_3 Lake Crest PS Medina City Hall PS Unknown, 1960 6 to 8 Mixed, CI 4,215  45 30 

MED_B 11 MED_B_1 Flush # 4 Medina City Hall PS Unknown, 1959 8 CI, Mixed 4,793  115 33 
Meydenbauer Bay Parkers (PKR) PKR_A 12 PKR_A_1 Flush #5 Parkers PS 1952 8 Mixed, AC 3,221  185 25 

Bellevue (BEL) BEL_A 13 BEL_A_1 Parkers PS Lagen PS/Grange PS(4) 1952 6 to 10 AC and Unknown 2,625 206 26 
Meydenbauer (MEY) MEY_A 14 MEY_A_1 Flush #6 Meydenbauer PS Unknown 8 Mixed, DI 5,366  100 38 

Killarney Sweyolocken (SWL) SWL_A 15 SWL_A_1 Flush #7 Killarney PS 1965 6 to 8 Mixed 4,756  111 32 
16 SWL_A_2 Killarney PS King County System(5) 1965 8 Mixed 6,079  182 35 

Newport South Newport (NWP) NWP_A 17 NWP_A_1 Pleasure Point PS Bagley PS 1965 8 CI 5,007  74 45 
18 NWP_A_2 Flush #8 Pleasure Point PS 1965 6 to 8 CI 5,168  75 58 

Total 69,720 1,905 561 
Notes: 
(1) To aid in summarizing the information pipe material was characterized as CI, AC, or Mixed. Mixed was used to designate for reaches that contain short lengths of either different material interspersed with the primary material (either CI or AC). 
(1) Flush Station #3 is at the service area boundary and is necessary for the operation of the lake line system in both areas. 
(2) This reach is unique; it flows via gravity and does not require flushing. 
(3) Lagen PS was constructed in 2016 as part of the Meydenbauer Bay Park Sewer Line Replacement (CIP S-69) and is in-line between Parkers PS and Grange PS. 
(4) Discharges to King County gravity system. 
(5) Includes both side sewer and upland gravity main connections to the lake line. 
LF - linear feet; FS - flush station; PS - pump station. 
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2.5 Lake Line Pipe 
The lake line system (excluding side sewers) includes approximately 69,720 feet of predominantly 8-inch 
diameter pipeline primarily constructed of AC or CI with a cement-mortar lining. Most of the pipeline was 
installed in the 1950s and 1960s.  

2.5.1 Lake Line Pipe Condition 
The City has previously conducted investigations to assess the condition of the lake line pipes. The pipes 
are generally of similar age but vary in material and installation conditions including depth of cover, and 
location in-water or along the shoreline. The previous condition assessments were performed by collecting 
small samples of the pipe called pipe coupons (considered a destructive testing method) and conducting 
various laboratory testing on the material properties. Phase 1 coupons were collected in 2013, and Phase 2 
coupons were collected in 2016; the process and results were documented in a combined report, “Sewer 
Lake Line Condition Assessment Phase 2 - Lake Washington Final Report”, (TetraTech, 2016). The results are 
summarized in Table 2.2, and the complete report is included in Appendix A. Note that additional 
deterioration may have occurred since the time of the original sample collections. 
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Table 2.2 Pipe Condition Summary - Previous Assessments 

Service Area Coupon No. Phase Reach Year Installed Diameter (inches) Material Condition Comments1 

Hunts Point and Yarrow Point N1 2 Flush #1 to Yarrow Point PS 1959 8 AC 40% Deterioration. 
N2 2 Flush #1 to Yarrow Point PS 1960 8 CI Good condition. 
N3 2 Yarrow Point PS to Cozy Cove PS 1959 8 CI Two layers, fractured to surface. 
N4 2 Hunts Point PS to Cozy Cove PS 1960 8 CI Liner is no longer effective protection. 
N21 2 Flush #2 to Hunts Point PS 1960 8 CI Liner is no longer effective protection. 

Evergreen Point EC6 1 Evergreen West PS to Evergreen East PS 1960 8 CI Pieces of mortar debonded. 
EC8 1 Flush #3 to Evergreen West PS 1960 8 CI Corrosion and pitting on outside of pipe. 
EC101 1 Evergreen West PS to Evergreen East PS 1960 8 AC 64% Deterioration. 
N5 2 Evergreen East PS to Fairweather PS 1960 8 AC 55% Deterioration. 
N6 2 Evergreen West PS to Evergreen East PS 1960 8 AC 70% Deterioration, Delamination. 

Medina South EC12 1 Flush #3 to Lake Crest 1960 8 CI --- 
EC14 1 Flush #3 to Lake Crest 1960 8 CI Corrosion on outside of pipe. 
EC16 1 Lake Crest PS to Medina City Hall PS 1960 8 CI --- 
EC17 1 Flush #5 to Parkers PS 1955 8 AC 48% Deterioration. 
N8 2 Lake Crest PS 1960 8 AC 40% Deterioration. 
N9 2 Flush #4 to Medina City Hall PS 1960 8 CI Liner fractured, separating at metal surface. 
N10 2 Flush #4 to Medina City Hall PS 1960 8 CI Liner is no longer effective protection. 

Meydenbauer Bay EC19 1 Flush #5 to Parkers PS 1955 8 AC 46% Deterioration. 
EC20 1 Flush #6 to Meydenbauer PS Unknown 8 DI Less corrosion than others. 
EC21 1 Flush #6 to Meydenbauer PS Unknown 8 AC Less corrosion than others. 
N11 2 Parkers PS to Lagen PS/Grange PS 1960 10 AC 35% Deterioration. 
N12 2 Flush #6 to Meydenbauer PS Unknown 8 AC 40% Deterioration. 
N13 2 Flush #6 to Meydenbauer PS Unknown 8 CI Liner is no longer effective protection. 

Killarney N14 2 Flush #7 to Killarney PS 1965 8 AC 40% Deterioration. 
N15 2 Flush #7 to Killarney PS 1965 8 CI Liner is no longer effective protection. 
N16 2 Killarney PS to King County System 1965 8 CI No liner present. 
N19 2 Flush #7 to Killarney PS 1965 8 CI Liner is no longer effective protection. 

Newport South N17 2 Pleasure Point PS to Bagley PS 1965 8 CI No liner present. 
N18 2 Flush #8 to Pleasure Point PS  1965 8 CI Liner is no longer effective protection. 

Notes: 
(1) Refer to the complete condition assessment report included as Appendix A for condition definitions and calculations. 
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Refer to Chapter 5 for recommendations of additional condition assessment and data collection, and how 
this information was incorporated into the risk assessment and prioritization of repair and replacement of 
the lake line. 

2.6 Pump and Flush Stations 
The lake line system relies on pump and flush stations to convey wastewater to the gravity system or the 
King County WTD regional conveyance system. The City has previously completed comprehensive 
evaluations of all wastewater pump stations in the system, and they were not reassessed for the 
LWWLLMP. Table 2.3 summarizes lake line system flush and pump station data based on information from 
the following assessments: 

 “City of Bellevue Wastewater Pump Station Evaluation – Phase 1” (HDR, November 2013). 

 “City of Bellevue Wastewater Pump Station Evaluation – Final Report” (Murray, Smith & Associates, 
May 2015). 

The combined report produced by Murray, Smith & Associates (which includes Phase 1 conclusions and 
recommendations) is included in Appendix A. 

For the purposes of the LWWLLMP, the terminology of “pump station” and “lift station” is synonymous. 
Within the lake line system, the stations serve three different purposes. 

 Flush Station: Freshwater intake from Lake Washington that provides flow to periodically flush 
wastewater through lake lines. Flush stations have “Flush” in the name, and are numbered 1-8 
(Flush #1, Flush #2, etc.). 

 Mid-Run Pump/Lift Station: Provides pumping to “boost” or continue conveyance of wastewater 
flows through the lake lines to the downstream lift station.  

 Pump/Lift Station: Conveys wastewater to an upland gravity sewer discharge point. 

The reported firm capacity assumes a loss of redundancy, with one pump out of service. Due to the 
complex hydraulics of the lake line system and presence of recirculation maintenance holes, running all 
pumps does not proportionally increase flow. 
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Table 2.3 Pump and Flush Station Summary 

Service Area FS/PS Asset 
Number 

Address1 Purpose Recirculation 
Maintenance Hole 

Overflow Configuration Number of 
Pumps 

Pump 
Horsepower 

Firm Capacity 
(gpm) 

Source 

Hunts Point and 
Yarrow Point 

Flush #1 187605 4620 95th Ave NE  Flush station Yes Yes Dry Pit 1 3 240(2,3) 2014 Wastewater System Plan 
Yarrow Point PS 187612 9000 NE 42nd St Mid-run pump station Yes Yes Wet well/Dry pit 2 3 380-460 2015 Pump Station Evaluation Reports 
Cozy Cove PS 187620 3268 Hunts Point Rd Pump station Yes No Wet well/Dry pit 3 10 320-410 2015 Pump Station Evaluation Reports 
Hunts Point PS 187611 4344 Hunts Point Rd Mid-run pump station Yes Yes Wet well/Dry pit 2 3 270-300 2015 Pump Station Evaluation Reports 
Flush #2 187593 3261 Hunts Point Road Flush station Yes Yes Dry Pit 1 3 240(2,3) 2014 Wastewater System Plan 

Evergreen Point Evergreen West PS 187602 3603 Evergreen Point Rd Mid-run pump station Yes Yes Wet well/Dry pit 2 3 230-260 2015 Pump Station Evaluation Reports 
Evergreen East PS 187607 3334 Lake Ln (NE 78th Pl) Mid-run pump station Yes Yes Wet well/Dry pit 2 3 490-540 2015 Pump Station Evaluation Reports 
Fairweather PS 187608 30003 Fairweather Place Pump station No No Wet well/Dry pit 3 10 750(2) 2013 Wastewater Pump Station Evaluation/ 

2014 Wastewater System Plan 
Flush #3(4) 187598 2441 Evergreen Point Rd Flush station Yes Yes Dry Pit 2 3 240(2,3) 2014 Wastewater System Plan 

Medina South Lake Crest PS 187609 1823 73rd Ave NE Mid-run pump station Yes No Wet well/Dry pit 2 3 360-380 2015 Pump Station Evaluation Reports 
Medina City Hall PS 187610 501 Evergreen Point Road Pump station Yes No Wet well/Dry pit 2 15 700(2) 2013 Wastewater Pump Station Evaluation/ 

2014 Wastewater System Plan 
Flush #4 187592 8875 Groat Point Drive Flush station Yes Yes Dry pit 1 3 240(2,3) 2014 Wastewater System Plan 

Meydenbauer 
Bay 

Flush #5 187594 8925 Groat Point Drive Flush station Yes Yes Dry Pit 1 5 240(2,3) 2014 Wastewater System Plan 
Parkers PS 187581 9011 Lk Wash Blvd NE Mid-run pump station/lift station Yes No Wet well/Dry pit 3 25/40/40 850(2) 2014 Wastewater System Plan 
Lagen LS 522807 9899 Lake Washington Blvd SE Pump station No No Wet well/ Dry Pit 2 5.2 245 Lagen Lift Drawings 
Grange PS 187621 9927 Meydenbauer Way Pump station No No Wet well/Dry pit 2 20 220-260 2015 Pump Station Evaluation Reports 
Flush #6 187595 903 SE Shoreland Drive Flush station Yes Yes Dry Pit 2 10 240(2,3) 2014 Wastewater System Plan 
Meydenbauer PS 187604 9931 Shoreland Dr SE Pump station Yes No Wet well/Dry pit 2 10 270-330 2015 Pump Station Evaluation Reports 

Killarney Flush #7 187596 1175 96th Ave SE Flush Station Yes Yes Dry Pit 1 3 240(2,3) 2014 Wastewater System Plan 
Killarney PS 187613 2177 Killarney Way SE Mid-run pump station Yes Yes Wet well/Dry pit 2 3 250-310 2015 Pump Station Evaluation Reports 

Newport South  Pleasure Point PS 187625 5600 Pleasure Point Rd SE Mid-run pump station Yes Yes Wet well/Dry pit 2 1 240-250 2015 Pump Station Evaluation Reports 
Bagley PS 187626 4400 Lake Washington Blvd SE Pump station No No Wet well/Dry pit 2 5 175-185 2015 Pump Station Evaluation Reports 
Flush #8 187601 70011 Ripley Lane Flush station Yes Yes Dry Pit 1 3 240(2,3) 2014 Wastewater System Plan 

Notes: 
(1) Address provided is nearest addressed parcel, if no address is given to location of pump or flush station site. 
(2) Value from 2014 Wastewater System Plan based on manufacturer pump curves. 
(3) Flush stations do not require redundancy; therefore, the total capacity is assumed to be firm. 
(4) Flush #3 is located at the service area boundary and is necessary for the operation of the lake line system in both areas. 
gpm - gallons per minute. 
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2.6.1 Station Condition 

The 2015 Pump Station Evaluation Reports determined the remaining useful life (RUL) of the pump and 
flush stations of the lake line system, which are summarized in Table 2.4. The RUL was assessed based on 
four following asset groups: 

 Electrical system: Heating, ventilation, and air conditioning, lighting, generator failure, load center, 
outlet, transfer switch, service entrance, motor driver. 

 Telemetry system: Communication failure, control system, device failure, supervisory control and 
data acquisition (SCADA). 

 Generator (if applicable): Battery, cooling system, electrical, equipment failure, fuel, hardware, 
motor, time clock. Note: only permanent on-site generators were evaluated. 

 Rotating assembly: Bearing, valve, coupling, impeller, mechanical seal, motor. 

Improvements included structural repairs and recoating, motor rebuilds, pump rebuilds, site landscaping, 
electrical improvements, telemetry system improvements, and generator improvements. The RUL of 
stations not in the 2015 Pump Station Evaluation Reports are unknown. 

The 2013 HDR study included recommendations for improvements within specific time frames. 
Improvements with high or medium ratings have surpassed the recommended replacement period. 

Table 2.4 Pump Station Condition 
Service Area FS/PS Structure 

RUL 
Electrical 
System 
RUL 

Telemetry 
RUL 

Generator 
RUL 

Rotating 
assembly 
(Pumps and 
Motors) RUL 

Hunts Point and 
Yarrow Point 

Flush #1 Not included in evaluation. 
Yarrow Point PS 10-15 5-10 5-10 Not on-site 0-5 
Cozy Cove PS 10-15 10-15 0-5 5-10 5-10 
Hunts Point PS 20-25 5-10 0-5 Not on-site 0-5 
Flush #2 Not included in evaluation. 

Evergreen Point Evergreen West PS 20-25 10-15 10-15 Not on-site 0-5 
Evergreen East PS 10-15 10-15 0-5 Not on-site 0-5 
Fairweather PS Not included in evaluation. 
Flush #3 Not included in evaluation. 

Medina South Lake Crest PS 20-25 10-15 10-15 Not on-site 0-5 
Medina City Hall PS Not included in evaluation. 
Flush #4 Not included in evaluation. 

Meydenbauer Bay Flush #5 Not included in evaluation. 
Parkers PS Not included in evaluation. 
Lagen Lift Not included in evaluation due to recent construction (2016). 
Grange PS 20-25 10-15 5-10 5-10 5-10 
Flush #6 Not included in evaluation. 
Meydenbauer PS 20-25 10-15 10-15 Not on-site 0-5 
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Service Area FS/PS Structure 
RUL 

Electrical 
System 
RUL 

Telemetry 
RUL 

Generator 
RUL 

Rotating 
assembly 
(Pumps and 
Motors) RUL 

Killarney Flush #7 Not included in evaluation. 
Killarney PS 20-25 15-20 10-15 Not on-site 0-5 

Newport South Pleasure Point PS 20-25 15-20 10-15 Not on-site 0-5 
Bagley PS 10-15 30-35 10-15 Not on-site 0-5 
Flush #8 Not included in evaluation. 

2.6.2 Station Operational Information 
The City provided available operational information on the lake line pump stations, which is summarized 
in Table 2.5. Note, the City collected information as part of periodically jetting lake lines in the past; 
however, these activities have been suspended due to operational challenges. Historical jetting 
information has not been included in the LWWLLMP due to a concern that it no longer represents the 
current condition of the lake lines. 

2.6.3 Station Access 
The City’s lake line pump stations are commonly located on the waterfront and on private properties, this 
often makes access difficult. Table 2.6 summarizes the accessibility to pump stations based on the 
2015 Pump Station Evaluation Reports. The accessibility of flush/pump stations not provided in the 
2015 Pump Station Evaluation Reports is unknown. 
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Table 2.5 Summary of Operational Data 

Service Area FS/PS Hydraulic Information Available Operational Data Available Use Of Operational Data 
Hunts Point and Yarrow Point Flush #1  Pump capacity  Run times: December 19, 2019, daily on/off times.  Characterize wet weather operations. 

Yarrow Point PS  Hydraulic grade lines. 
 Pump draw down testing. 

 Three months of run times. 
 On/off times. 
 Wet well level. 

 Characterize wet weather operations. 
 Validating wet well/pump station operations. 

Cozy Cove PS  Hydraulic grade lines. 
 Pump drawdown testing. 

 Dye testing.  Characterize wet weather operations. 
 Dye testing allows velocity estimates in reach. 

Hunts Point PS  Hydraulic grade lines. 
 Pump draw down testing. 

 Three months of run times.  Characterize wet weather operations. 
 Validating wet well/pump station operations. 

Flush #2  Pump capacity.  Run Times – December 19 Daily On/Off times.  Characterize wet weather operations. 
Evergreen Point Evergreen West PS  Hydraulic grade lines. 

 Pump draw down testing. 
 Available on request.  Characterize wet weather operations. 

Evergreen East PS  Hydraulic grade lines. 
 Pump draw down testing. 

 Three months of run times.  Characterize wet weather operations. 
 Validating pump station operations. 

Fairweather PS  Pump drawdown testing.  Available on request.  Establishes actual pump station capacity. 
Medina South Flush #3  Pump capacity.  Run times: December 19, 2019, daily on/off times.  Characterize wet weather operations. 

Lake Crest PS  Hydraulic grade lines. 
 Pump draw down testing. 

 Three months of run times.  Characterize wet weather operations. 
 Validating pump station operations. 

Medina City Hall PS  Pump drawdown testing.  Available on request.  Establishes actual pump station capacity. 
Flush #4  Pump capacity.  Run times: December 19, 2019, daily on/off times.  Characterize wet weather operations. 

Meydenbauer Bay  Flush #5  Pump capacity.  Run times: December 19, 2019, daily on/off times.  Characterize wet weather operations. 
Parkers PS  Hydraulic grade lines.  Available on request.  Partial information on elevations. 
Lagen Lift  None.  Available on request.  None. 
Grange PS  Pump drawdown testing.  Available on request.  Establishes actual pump station capacity. 
Flush #6  Pump capacity.  Run times: December 19, 2019, daily on/off times.  Characterize wet weather operations. 
Meydenbauer PS  Pump drawdown testing.  None.  Establishes actual pump station capacity 

Killarney Flush #7  Pump capacity.  Run times: December 19, 2019, daily on/off times.  Characterize wet weather operations. 
Killarney PS  Rehab drawings. 

 Hydraulic grade lines. 
 Pump drawdown testing. 

 Three months of run times.  Characterize wet weather operations. 
 Validating pump station operations. 

Newport South Pleasure Point PS  Rehab drawings. 
 Hydraulic grade lines. 
 Pump drawdown testing. 

 Three months of run times. 
 Dye testing. 

 Characterize wet weather operations. 
 Validating pump station operations. 
 Dye testing allows velocity estimates in reach. 

Bagley PS  Pump drawdown testing.  Dye testing.  Establishes actual pump station capacity. 
 Dye testing allows velocity estimates in reach. 

Flush #8  Pump capacity.  Run times: December 19, 2019, daily on/off times.  Characterize wet weather operations. 
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Table 2.6 Summary of Pump and Flush Station Access 

Service Area FS/PS Vehicle Access to Site Landscaping Public Accessibility to Site 
Hunts Point and Yarrow Point Flush #1 Via private access drive from 95th Ave NE. Grass and shrubs. Private homeowner only. 

Yarrow Point PS Via NE 42nd St. Removable bollards at pavement end, 50 feet from site, allow 
vehicle access to site if needed. 

Grass. Full access to site – public access point to lake. 

Cozy Cove PS Gravel pull-off on private lot to access generator vault, homeowner’s driveway 
to access station. 

A lot of landscaping, service cabinet. Located on private lot, generator vault and service cabinet on side 
of road. 

Hunts Point PS End of Hunts Pt. Rd, cul-de-sac, parking adjacent to station. Concrete Pavement. Full access to site, turn around access to several homes. 
Flush #2 Via customer driveway but 75 feet away. Shrubs around vault. Private homeowner only. 

Evergreen Point Evergreen West PS One lane steep driveway, parking adjacent to station near private residence. Cedar fence surrounds station to obscure view of vault hatches. Full access to site. 
Evergreen East PS Direct, must back down narrow one lane street, no turn around. Gravel. Public path to dock. 
Fairweather PS Vehicular access to this station is via Fairweather Place. Asphalt pavement and shrubs. Full public access, though the station is on utility owned property, 

and not in the ROW. 
Medina South Flush #3 Only accessible by boat. Forested lot. Private homeowner only. 

Lake Crest PS Narrow paved road, parking adjacent to station. Shrubs around vault, maintained by others. Full access to site, with significant private security in the vicinity. 
Medina City Hall PS The Medina Pump Station is adjacent to Medina City Hall and shares a 

common access road with wheelchair access to the City Hall Building. 
Maintained by City of Medina staff. Full public access. 

Flush #4 Park in homeowner’s driveway, walk behind house to lakefront. Shrubs around vault. Private homeowner only. 
Meydenbauer Bay Flush #5 Boat access to vault or street access to private homeowner’s gate. Must call 

security to access. 
Gravel and shrubs around vault, tall grass and shrubs by recirculation 
maintenance hole. 

Private homeowner only. 

Parkers PS Pedestrian access only. Grass and shrubs. Private homeowner only. 
Lagen Lift Must remove bollards and drive on the Meydenbauer Beach Park promenade. Vault surrounded by concrete of promenade. Public access, inside park adjacent to children’s play area. 
Grange PS Easily accessible, two parking stalls reserved for City staff. Rock retaining wall 3-6 inches high along one side, station area 

paved, bushes surrounding. 
Near marina, public access to site. 

Flush #6 Vehicle access easement from driveway above, but most commonly accessed 
by foot from Flush Station 7 parking. Must call private security to access. 

Small building. Private homeowner. 

Meydenbauer PS Two-way street, parking adjacent to site. Paved space – prune bushes near site. Public access, adjacent to sidewalk along 100th Ave SE. 
Killarney Flush #7 Vehicle access next to station, reserved utility parking (frequently taken up by 

adjacent homeowner landscapers). 
Arbor Vitae hedge around station. Public ROW. 

Killarney PS Steep driveway, switch back pavement driveway, parking 20 feet from station. Heavy cover - fir trees. Within unmarked/ unimproved public ROW. 
Newport South Pleasure Point PS Private concrete driveway to station. Shrubs surrounding vaults. Private homeowners with shared driveway. 

Bagley PS Gravel driveway from paved park entrance, parking 100 feet away from station. A lot of grass, City mows area and takes care of driveway. Minimal public access. 
Flush #8 Vehicles park on Ripley Ln and must walk down stairs between houses. Next to grass, trees, and shrubs. Private homeowner only. 

Notes: 
ROW - right-of-way. 
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2.6.4 Flush Station Intakes 
Flush station intakes draw in fresh water from Lake Washington. Water rights, or a legal right to use a 
certain amount of public water for a beneficial purpose, may have been historically granted to the City, for 
this use. Any modification or abandonment of a flush station may be limited by water rights. Alternatively, 
if the water rights allow for repurposing, any abandonment or reduction in flush stations may allow other 
uses for these water rights, if they exist. 

2.7 Lake Line System Standards 
The City’s Sanitary Sewer Engineering Standards (2024 edition) includes design standards and standard 
details for the wastewater system. The following standards and details apply specifically to the lake line: 

Design Standards: 

 S4-22 Mechanical Sewer Plug for Lake Line Cleanout. 

 S5-19 Check Valve. 

 S5-20 Lake Line Cleanout. 

 S6-14.1 Lake Line Connections. 

 S6-14.5 Check Valves. 

Standard Details: 

 S-23 Lake Line Cleanout and Check Valve Assembly Installation. 

 S-24 Lake Line Cleanout and Check Valve Assembly Installation at or Below Hydraulic Gradient. 

 S-25 Cleanout to Grade for Lake Line Connection. 

2.8 Lake Line System Analysis 
This Section presents an evaluation of the lake lines’ available capacity to convey current projected sewer 
flows in the existing system. After updating and calibrating the City’s collection system hydraulic model, 
major pipes and pump stations in the lake line system were evaluated using the established capacity 
criteria. Additional details on the hydraulic model and calibration can be found in the complete technical 
memorandum included as Appendix C. 

2.8.1 Performance Criteria 

2.8.1.1 Design Storm 

Design storms are simulated rainfall events used to analyze the performance of a collection system under 
peak flows and have a specific recurrence interval and rainfall duration. The National Oceanic and 
Atmospheric Administration (NOAA) publishes isopluvial (rainfall contour) maps that can be used to 
approximate the total rainfall depth for a given range of design storms. Additionally, an appropriate storm 
hydrograph is required to distribute the projected rainfall through the design period. Finally antecedent 
conditions should be considered, as Pacific Northwest storms tend to span multiple days which can lead 
to saturated ground conditions increasing runoff. The best approach to address hydrograph and 
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antecedent conditions is to base analysis on a historical precedent. The City has selected a wet weather 
event from 2017 to represent the design event hydrograph. This hydrograph’s volume was scaled up to 
represent a 24-hour storm recurrence interval of 25 years based on the NOAA design events1. 

Figure 2.7 shows the scaled historical design storm rainfall intensity and duration used for the capacity 
analysis. A period of rain events occurred over three days. The storm peak lasts 24 hours, with a peak 
rainfall intensity of 0.30 inches per hour and a 24-hour volume of 3.75 inches. 

 
Figure 2.6 Lake Line System 25 Year Design Storm 

2.8.1.2 Conveyance System 

Any new pump station recommendations will need to follow the City’s Sewer Standards for pump stations 
and force main construction to meet Department of Ecology (Ecology) requirements. Ecology’s 
requirements are outlined below: 

 The firm capacity of a pumping station shall be equal to or greater than the peak hourly design flow. 
Because mechanical and electrical equipment is typically designed for a 20-year life span, it is 
recommended that the peak design flow be based on a 20-year forecast or greater. 

 The number of pumps selected shall allow the station to provide the peak design flow with the largest 
pump out of service. 

 The station shall be designed to remain fully operational during the 100-year event. 

 Pumps should be designed for pumping sewage and should be capable of passing solids at least 
3-inches in diameter. Pump suction and discharge should be 4 inches or greater. 

 
1 NOAA Atlas 2, Precipitation-Frequency Atlas of the Western United States, Volume IX-Washington, 1973. 
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The City’s performance criteria requirements for existing pump stations include firm capacity (i.e., capacity 
with largest pump out of service) and force main velocities. According to City Sewer Standards, firm pump 
capacity shall be provided to manage the design storm peak hour flow, also known as the peak wet weather 
flow (PWWF), from the pump station’s tributary area with the largest pump out of service. Therefore, the 
City’s pump stations should have sufficient firm capacity to pump the PWWF during the design storm. 

The modeled occurrence of recirculation in recirculating maintenance holes and any potential overflows 
during the design storm will be identified. 

2.8.2 System Deficiencies 
Under existing calibrated conditions with all pumps allowed to run and active recirculating manholes, 
there are no surcharging lake lines, indicating a current low risk of pipeline capacity driven deficiencies. 

Ensuring pump stations and downstream lake line have adequate capacity to convey PWWFs is important 
for preventing sewage overflows at or near pump stations. In accordance with the established 
performance criteria, the City’s existing modeled pump stations were evaluated to determine if each one 
has the available capacity to convey existing and future PWWFs with the largest pump out of service (i.e., 
its firm capacity). If a pump station has inadequate capacity to pump the PWWFs, the water level in the 
wet well may rise to the overflow point, spilling sewage. 

The estimated current PWWF was compared to the modeled pump stations’ firm capacities. Pump stations 
with an influent PWWF above the existing firm capacity were flagged as deficient. Table 2.10 summarizes 
the results of the pump station evaluation. Yarrow Point and Cozy Cove are shown as deficient under 
PWWFs. Yarrow Point, Cozy Cove, and Evergreen East all show some volume of overflow during peak 
flows. Yarrow Point, Evergreen West, and Evergreen East all have active recirculating maintenance holes. 

Table 2.7 Hydraulic Model Results - Pump Station Capacity Analysis 
Pump Station Total 

Capacity(2) 
(gpm) 

Firm 
Capacity(1) 
(gpm) 

Existing 
PWWF  
(gpm) 

Volume of 
Overflow  
(MG) 

Recirculating 
Maintenance 
Hole Active? 

Yarrow Point PS 760 380 1,168 0.66 Yes 
Hunts Point PS 540 270 120 N/A No 
Cozy Cove PS(3) 480 320 877(3) 0.04 No 
Evergreen West PS 460 230 152 N/A Yes 
Evergreen East PS 980 490 304 0.38 Yes 
Lake Crest PS 720 360 138 N/A No 
Medina City Hall PS 1,050 700 264 N/A No 
Parkers PS 1,275 850 502 N/A No 
Lagen Lift 490 245 198 N/A No 
Meydenbauer PS 540 270 66 N/A No 
Killarney PS 500 250 160 N/A No 
Pleasure Point PS 480 240 138 N/A No 
Bagley PS 350 175 168 N/A No 

Notes: 
(1) Assumes lower end of firm capacity range. 
(2) Assumes total capacity is firm capacity times number of pumps. 
(3) Reported PWWF is likely reduced by loss of flow at Yarrow Point PS overflow in model. 
MG - million gallons. 
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2.8.3 Analysis Conclusions 
The system analysis results are used to inform improvements implementation as described in 
Chapters 5 and 7. In the Hunts Point and Yarrow Point service area, the Yarrow Point PS Cozy Cove PS, 
and sub-basins COZ_A, and COZ_B experienced some level of deficiency during the 25-year design storm. 
In the Evergreen Point service area, the Evergreen West PS, Evergreen East PS and sub-basin FWR_A 
indicate capacity deficiencies. See Chapter 5 for additional details on the recommended pump and flush 
station improvements.  

The lake line hydraulic model was built with limited GIS data and uncertainty regarding lake line 
elevations, blockages, and losses across each reach. The calibration was performed to estimated pump 
station flows from wet well levels. There is some level of uncertainty, and the capacity analysis is for 
planning purposes. TM1 outlines the model calibration and development and provides more details on 
the model uncertainty. While there are limitations, this capacity analysis can help prioritize areas based on 
risk of capacity deficiencies.  

The model can be utilized in the future to analyze a range of different storm events, changes in conditions 
including climate change impacts, or new or refined data sources (surveyed pipe elevations, improved 
flow and overflow monitoring). If the design storm or modeling standards are modified with future 
updates to the City’s Wastewater System Plan, those modifications should also be incorporated into the 
lake line system model. 

2.9 Environmental Conditions 
The lake line system is influenced by environmental factors in upland areas, shoreline areas, and within 
Lake Washington (i.e., in-water areas). This section summarizes the environmental conditions and 
regulations relevant to the existing lake line system. For additional detail, refer to the Aquatic Existing 
Conditions Report that was prepared as part of the LWWLLMP, included as Appendix D.  

Lake Washington is a part of the Lake Washington/Cedar/Sammamish Watershed Water Resource 
Inventory Area (WRIA 8) as defined by the Washington State Department of Ecology. 

Additional environmental conditions and impacts are also discussed in relation to system alternatives for 
replacement - see Chapter 3. 

2.9.1 Critical Areas 
Critical areas are parts of the landscape afforded special protection status because they provide unique 
environmental functions that are difficult, if not impossible, to replace (Bellevue City Code [BCC] 20.25H.025). 
The City code protects six types of critical areas: 

 Streams and Riparian Areas. 

 Wetlands. 

 Habitats of Species of Local Importance. 

 Geological Hazard Areas. 

 Flood Hazard Areas. 

 Shorelines. 
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The City code prohibits disturbance or modifications to critical areas unless specifically allowed in the 
code and requires buffers and building setbacks (BCC 20.25H.035). 

The Points Communities (Medina, Hunts Point, Yarrow Point) have similar critical area regulations. 

Critical area ordinances require site-specific investigations to identify critical areas. Representative GIS 
information has been identified from the City (Bellevue 2024) and King County (2024) sources for the 
purposes of developing the LWWLLMP. Detailed site-specific investigations at a project level will be 
required as the lake line system is upgraded and replaced. 

2.9.2 Fisheries and Aquatic Ecosystems 
The Lake Washington/Cedar/Sammamish Watershed (WRIA 8) is a high priority area (Tier 1) for salmon 
recovery efforts (WRIA 8 Salmon Recovery Council 2017). Both the Cedar and Sammamish rivers connect 
to the lake, with the Cedar River to the south and the Sammamish River to the north. Several other 
streams also drain into Lake Washington, including the streams within or adjacent to the lake line system. 
Within the littoral zone of the lake (the transitional area between upland and open water), aquatic 
substrate and vegetation can provide important habitats for many invertebrates and fish species, 
including salmonids. A well-developed riparian area within the littoral zone also helps to support native 
vegetation survival, increases protection from wave action if plants occur adjacent to the shoreline, and 
provides macroinvertebrates to aquatic habitat that are prey for fish (Toft 2001; Toft et al. 2014). Although 
most of the shoreline in the LWWLLMP area has been developed and modified (e.g., bulkheads, docks, 
residential yards, and shoreline armoring) in ways that can prevent natural bank erosion and riparian 
connection to shorelines, Lake Washington is still able to provide habitat complexity and sediment 
processes that establish and maintain aquatic environments. 

2.9.3 Surface Water Resources 
Surface water resources in the plan area include Lake Washington, multiple streams, and adjacent wetland 
systems. Notable streams within or adjacent to the lake line system include: 

 Yarrow Creek. 

 Fairweather Creek. 

 Meydenbauer Creek. 

 Mercer Slough/Kelsey Creek. 

 Coal Creek. 

Additional wetland within or adjacent to the lake line system include: 

 Yarrow Bay Wetlands. 

 Wetherill Nature Preserve. 

 Beaux Art Village Wetland. 

 Mercer Slough Wetland Complex. 

Approximately 79 percent of the Lake Washington shoreline is composed of single- or multi-family 
residential development (The Watershed Company 2011). The shoreline of Lake Washington is dominated 
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by residential development, including bulkheads, concrete stairways, and docks, but natural and 
recreational areas, such as parks, bays, and wetlands, are interspersed throughout the LWWLLMP area. 

2.9.4 Species Use 
There are seven species of salmonids present in Lake Washington and associated streams that are 
considered priority habitat and species, including Bull Trout (Salvelinus confluentus)/Dolly Varden (S. 
malma), Chinook Salmon (O. tshawytscha), Steelhead (O. mykiss), Sockeye Salmon, Coho Salmon (O. 
kisutch), Cutthroat Trout (O. clarki) (WDFW 2024). Of these species, three are Endangered Species Act 
(ESA)-listed, including Bull Trout (in upper Cedar River watershed), Puget Sound Chinook Salmon, and 
Puget Sound Steelhead (NMFS 2024a, USFWS 2024). Other species are considered locally important, such 
as Sockeye Salmon and Coho Salmon. There are also several exotic species in Lake Washington that prey 
on salmonids, including Smallmouth Bass (Micropterus dolomieu) Largemouth Bass (M. salmoides), and 
Northern Pikeminnow (Ptychocheilus oregonensis) (NMFS 2024b). Habitat limitations in Lake Washington 
for salmonids include shoreline modification, loss of riparian vegetation, and overwater structures due to 
urbanization within WRIA 8 (Toft et al. 2003; Smith 2005; WRIA 8 Salmon Recovery Council 2017). 

2.9.5 In-Water Work Lake Washington 
Environmental protections have a strong influence on the timing and requirements of work on the lake 
lines within Lake Washington. In-water work is generally defined as efforts disturbing the water column or 
sediment. Permitted in-water work commonly requires some form of mitigation, which may include in-
water work windows (also referred to as fish windows); sediment/fish barriers during construction (e.g., 
turbidity curtains, cofferdams); minimization of damage to riparian, wetland, and aquatic vegetation; 
control of sediment and erosion at the job site; and restoration of disturbed sediment or habitat. 

Timing of in-water work in Lake Washington is generally limited during specific in-water work windows to 
protect sensitive life history stages of salmonids. These in-water work windows are influenced by the 
combination of four factors which include: 

 Location in Lake Washington. 

 Presence of known sockeye salmon spawning areas. 

 Timing of rearing and migrating juvenile Sockeye Salmon, Chinook Salmon, and Bull Trout. 

 Fishing seasons in accordance with tribal treaty rights. 

Where factors overlap, the most conservative timing is applied. It may be possible to extend in-water work 
windows, depending on the condition of the lake line (i.e., high risk areas) and the potential for lakebed 
and shoreline restoration. 

The impact of location on general work windows is shown in Figure 2.7 and broken down below: 

 North of State Route (SR) 520: In-water work window from July 16 through March 15. 
 Between I-90 and SR520: In-water work window from July 16 through April 30. 
 South of I-90 (further than .5 miles from Mercer Slough): In-water work window from July 16 through 

December 31. 
 South of I-90 (within .5 miles of Mercer Slough): In-water work window from July 16 through July 31 

and November 16 through December 31. 
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Locations in or within 100 yards of known sockeye salmon spawning areas are additionally limited to an 
in-water work window from July 16 - September 30. Figure 2.8 shows the Washington Department of Fish 
and Wildlife map of the location of known sockeye salmon spawning. If in-water work needs to be 
conducted outside of the standard work windows, a sockeye salmon spawning survey could potentially be 
conducted to seek modifications to the work window.  

The last impact to access is from fishing seasons associated with tribal treaty rights. Fishing seasons are 
set for each year and work during fishing times would need coordination with the affected tribes. The 
typical scheduled fishing periods are outlined below in Table 2.9, however may differ from year to year. 

Table 2.8 Fishing Seasons associated with Tribal Treaty Rights 

Type Date 
Sockeye Salmon Fishing July 
Chinook Salmon Fishing August 
Coho Salmon Fishing September and August 
Chum Salmon Fishing September – Mid November 
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Figure 2.8 Lake Washington Sockeye Salmon Spawning Areas 
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2.10 Lake Line System Information Sources 
The existing system information reported in this chapter on the lake line system and its contributing sewer 
basins was gathered from available data sources. Table 2.1 shows the information sources provided by the 
City. Major information sources included the City’s GIS, available survey at the stations, pump station 
summary and condition reports, lake line condition reports, and available operational data. Note that few 
construction records exist for the lake line, except the pump stations. 

Table 2.9 List of City Data/Sources 
Data Sources Type of Information 
Bellevue Lake Line As-Builts  Pump Station drawings. 
City of Bellevue Wastewater and Lake Line GIS  Lake line system components. 

 Upland sewer collection system (sewer basins, gravity mains, 
maintenance holes, pump stations, force mains, etc.). 

 King County regional sewer transmission system. 
 Elevation contours. 
 Floodplains. 
 Geological hazards (liquefaction areas, steep slopes). 
 Basemap (parcels, roads, City boundaries, lake, streams, 

easements, and building footprints). 
King County GIS  Wetlands. 

 Lake Washington bathymetry. 
Lake Washington Wastewater Lake Line HGL  Minimum elevation for new development based on assumed 

HGL between upstream station overflow elevation and 
downstream elevation at station. 

2015 Wastewater Pump Station Report(1)  General pump station data. 
 RUL. 
 Easements. 
 Hydraulics. 
 Power/generators. 
 Site configuration and constraints. 
 Wet and dry well. 
 SCADA. 

2013 Wastewater Pump Station Evaluation(2,3)  General pump station data. 
 Site configuration and constraints. 
 Wet and dry well information. 

2016 Sewer Lake Line Condition Assessment 
Phase 2 – Lake Washington Final Report(4) 

 Lake line condition. 
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Data Sources Type of Information 
Operational Data - Station Run Times  Three months of run times at: 

» Evergreen East PS. 
» Evergreen West PS. 
» Hunts Point PS. 
» Killarney. 
» Lake Crest. 
» Pleasure Point. 
» Yarrow Point PS. 

Operational Data - Station Dye Testing  Velocity information from dye testing for: 
» Flush Station 1 to Yarrow Point PS. 
» Flush Station 2 to Hunts Point PS. 
» Flush Station 3 to Evergreen West PS and to Lake Crest PS. 
» Flush Station 4 to Medina PS. 
» Flush Station 5 to Parkers PS. 
» Flush Station 6 to Meydenbauer PS. 
» Flush Station 7 to Killarney PS. 
» Flush Station 8 to Pleasure Point PS. 
» Pleasure Point to Bagley PS. 

Utilities Engineering Standards  Section on lake line HGL and how customers are required to 
protect their homes when built within 2 feet, or below HGL. 

2014 Wastewater System Plan  City wastewater system information. 
 Flush station data. 

Renewal and Replacement Asset Data  Age and estimated useful life of the lake line pipe. 
Notes: 
(1) The 2015 Pump Station Evaluation Reports prepared by Murray, Smith & Associates provided detailed information on every 

station except the Fairweather PS, Medina City Hall PS, Parkers PS, Flush #1, Flush #2, Flush #3, Flush #4, Flush #5, 
Flush #6, Flush #7, and Flush #8. 

(2) The 2013 Pump Station Evaluation prepared by HDR provided partial information on the Fairweather PS and the Medina City 
Hall PS. 

(3) Parkers PS (Lake Washington PS), Lagen Lift, and Flush #1, Flush #2, Flush #3, Flush #4, Flush #5, Flush #6, Flush No.7, 
and Flush #8 had little to no information available from the reports and relied on the GIS, limited as-builts, the 2014 
Wastewater System Plan, and operational data. 

(4) 2016 Sewer Lake Line Condition Assessment Phase 2 – Lake Washington Final Report prepared by Tetra Tech includes all 
lake line basins. 

HGL - hydraulic grade line. 
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CHAPTER 3 SYSTEM ALTERNATIVES AND OTHER SYSTEM 
IMPROVEMENTS 

3.1 Introduction 
This chapter includes a discussion of the challenges of the existing lake line system, current maintenance 
procedures, and operational and other system improvements to maintain operation and extend the useful 
life of the system. Further, the chapter introduces system alternatives for repair and replacement. The 
existing and potential improvements and strategies presented in this chapter are generally applicable to 
the lake line system as a whole. For application of area-specific system alternatives and other system 
improvement recommendations, see Chapter 5 - Service Area Plans. 

3.2 Existing System Operations 
A challenge unique to the lake line is that much of the current condition of the lake line system is 
unknown due to limited accessibility, inspection history, and survey data. Historical flow data is also 
difficult to confirm as past overflows from the lake lines may not have been adequately quantified. 

The existing lake line system and project areas have unique challenges that impact the City’s operation of 
the lake line system and future rehabilitation and replacement options. In determining feasible 
alternatives primary concerns included the condition of the existing lake line, the number and location of 
improvements on each parcel (including docks and boat houses), heavy vegetation, steep slopes, and 
salmon spawning habitats in many locations. The below sections identify some of these key challenges 
and their impact on identifying potential system alternatives. 

3.2.1 Operational Challenges 
The lake lines are difficult to clean and have not been adequately jetted based on O&M input. Since some 
sewer rehabilitation alternatives require a clean host pipe, cleaning these lake lines in the future will be a 
priority (as long as it can be done without risking further damage to aging pipes), if certain rehabilitation 
alternatives are to be considered. 

The current system is an operational challenge in and of itself, primarily because of flat pipe slopes and 
lack of access for debris removal from the line during regular cleaning operations. Access is limited by 
several factors; these include lack of vehicular and equipment access, limited implied or existing 
easements, and lack of maintenance holes and cleanouts on the line itself. If the pipeline is kept in the 
same alignment as it is now, these constraints will continue to hinder future O&M and life cycle costs may 
not be easy to reduce. This could play a role in the selection alternatives selection process, as solutions 
that maintain the existing pipe layout may have lingering hydraulic challenges. 

The lake line system is particularly vulnerable due to having several modes of failure that result in loss of 
service for multiple customers (i.e., a mid-line blockage, or failure of either the flush OR pump station, 
results in a loss of service for all customers served by that reach). Sanitary sewer failures (relative to other 
utility emergencies) are particularly sensitive and likely to attract attention due to the environmental and 
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public health risks. With much of the lake line system being located on private property or inaccessible 
areas, disturbances to residents – whether planned or unplanned – are likely to have significant impacts. 
Proactive, timely and regular maintenance and emergency preparedness is essential to uphold the 
functionality of the existing and future replacement of the lake line system. 

3.2.2 Current Maintenance Procedures 
Existing lake line infrastructure maintenance is outlined in the 2014 City of Bellevue Wastewater System 
Plan and includes maintenance on the pipelines, flush and pump stations, and maintenance holes. Regular 
inspection, condition assessments, and cleaning are scheduled for maintenance holes and pipelines to 
prevent blockages or structural failure. Existing maintenance based on specific system infrastructure 
components is summarized below. 

Pump Stations - All pump stations are maintained on a monthly schedule. Inspection and wet well 
maintenance are performed during the first 10 business days of each month, and scheduled repairs and 
maintenance activities are performed during the remainder of the month. Routine minor repairs and 
cleaning and lubrication of pumps, controls, and pumping equipment are performed at each visit. Wet 
wells are hosed down until sludge and debris are discharged. 

Flush Stations - Similar to pump station maintenance, flush stations are checked monthly to see that 
pumps, motors, dehumidifiers, and the 24-hour clock are working properly. The 24-hour clock controls 
flush station operation. Cell phone communication provides remote control of the flush stations’ on/off 
capabilities. 

Lake Line - Lake line, classified as special case pipelines, have limited accessibility, complicating 
preventive maintenance. Lake lines are primarily cleaned on an immediate response basis; some lake lines 
are on a regular cleaning schedule depending on past observed overflows and/or tendency for 
sedimentation. Cleanouts are opened and visually inspected for grease and debris buildup. 

Maintenance Holes - Inspections are part of an ongoing maintenance hole survey program, and 
maintenance holes near lakes and other critical area buffers are surveyed more frequently. All 
maintenance holes are visually inspected for structural defects, system problems, and accessibility, with a 
goal of visually inspecting one-third of the system annually. 

Emergency Repairs - Maintenance on the existing wastewater lake line system includes emergency 
repairs, which are distinct from planned repairs. Damage to lake line system components could lead to 
spills of untreated sewage. Because of the immediate nature of emergencies, the repair options available 
are limited and focus on reducing the threat to the proper performance of essential wastewater system 
functions and services. The consequences associated with emergency repairs may be higher than typical 
maintenance operations associated with an unplanned system failure. 

3.3 System Alternatives 
A system alternative is defined as a capital improvement that will reconstruct an equivalent of the 
existing lake line system. “Equivalent” is any system that maintains sewer service to existing customers of 
the lake line, although the system alternative may be constructed in a significantly different configuration 
(location, type of system, technology). 
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To identify the system alternatives, several workshops were conducted with the City. Specific construction 
methods and technologies were considered for technical, environmental, and social impacts. To conform 
with the non-project EIS, the specific methods of rehabilitation or replacement were organized into four 
programmatic alternatives: 1) no action, 2) in-water, 3) onshore, and 4) upland. Each programmatic 
alternative, and the accompanying potential construction methods, are summarized in the following 
sections. For additional detail, refer to Appendix E - Alternatives Analysis Technical Memorandum. 

3.3.1 No Action 
The no action alternative is required for consideration by the State Environmental Policy Act (SEPA). 
Potential implementation methods of the no action alternative include continued wastewater system 
operational strategies and the maintenance of existing infrastructure, cleaning and condition assessment 
and monitoring, piecemeal repair and replacement (projects one-by-one as needed), emergency actions, 
and actions taken to maintain or limit degradation of the existing system. Strategies and actions would 
address immediate needs but would not address long-term degradation of the existing system in a 
holistic manner. 

Under the no action alternative, the operation and maintenance of pump stations and flush stations and 
associated system infrastructure would continue as before in the existing locations. Maintenance would 
occur as incremental and uncoordinated repairs and replacements, and the system would not function 
optimally. The system components will eventually fail after extending the life where feasible by 
conducting emergency repairs, cleaning, and condition assessments, which could result in system failures 
and wastewater overflows. 

Other system improvements are actions taken to maintain or limit existing infrastructure degradation. 
Methods may include review of operations procedures, cleaning and inspection, access improvements 
(maintenance hole, cleanout installation), data collection, and emergency repairs. They can also include 
tasks for planning or preparing for capital improvements. 

3.3.2 In-Water 
For the in-water system alternative, any permanent system improvements to conveyance system 
infrastructure would generally be located below Lake Washington’s ordinary high-water level. The system 
infrastructure would either be relocated in-water or replaced in-water, as shown in Figure 3.1. Potential 
methods include a gravity sewer line via open cut construction or trenchless technology, or rehabilitation 
of the existing lake line using cured in-place pipe, spiral wound pipe, slip lining, pipe bursting, or other 
emerging technologies. 
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Source: LWWLLMP SEPA Draft EIS, Figure 1-1. 

Figure 3.1 In-Water System Alternative 

Table 3.1 In-Water System Alternatives 
In-water System Alternative 
Gravity Sewer Line via Open Cut Construction 

 

This approach involves constructing a new 
pipeline within the lake using open cut methods. 
This could include installation of a new pipe 
within the current alignment, or more likely a 
new alignment with more consistent slope and 
improved maintenance accessibility. 
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In-water System Alternative 
Gravity Sewer Line via Trenchless Technology 

 
The Constructor – Trenchless Construction Methods and Their Details 
and Uses, n.d. 

This approach would be to construct a new 
pipeline in a new alignment in the lake using 
trenchless methods. Construction would likely 
be done with an auger bore given site 
constraints and the need to maintain a tight 
grade tolerance to accommodate a shallow 
gravity sewer system. 

Cured-in-Place Pipe (CIPP) 

 

This approach rehabilitates the existing lake 
line sewer pipeline using a CIPP liner. This 
would require maintaining the alignment and 
elevation of the existing pipe. The reduction in 
capacity due to the liner thickness is typically 
offset by the improvement in the smoothness of 
the installed pipe liner. 

Spiral Wound Pipe 

 
(PUB: Singapore’s National Water Agency – Sewer Rehabilitation, n.d.) 

This approach rehabilitates the existing lake 
line sewer pipeline using a spiral wound pipe 
repair. This would require maintaining the 
alignment and elevation of the existing pipe. 
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In-water System Alternative 
Slip Lining 

 
(Plastic Pipe Institute - Slip Lining Construction Guidelines, n.d.) 

This trenchless rehabilitation approach involves 
insertion of a new plastic pipe through the 
existing lake line host pipe. This would require 
maintaining the current pipeline alignment and 
elevations of the existing pipe and would 
reduce the diameter of the lake line. 

Pipe Bursting 

 

This approach is a trenchless method of 
replacing the existing pipe by pulling a new pipe 
through the existing pipe while bursting the host 
pipe so that existing diameters can be 
maintained or increased in the new pipeline. 

Emerging Technologies 

 
(Atcheson, 2019) 

Fiber-reinforced flexible hose: This involves 
insertion of a semi structural collapsible hose 
through the host pipe. 
Platelet technologies: These provide leak 
mitigation and repair within the existing lake line 
by using flow and pressure differential to deliver 
specially designed platelet sealant elements to 
the leak sites. 
Spray applied polymer: This is a rehabilitation 
technique to plug minor leaks within the host 
pipe. This method requires minimal excavation 
but only provides limited-service life. 

3.3.3 Onshore 
For the onshore alternative, any permanent system improvements to conveyance system infrastructure 
would generally be located between the residences, parks, commercial properties and/or public spaces, 
and the ordinary high-water level of Lake Washington, as shown in Figure 3.2. Potential construction 
methods include gravity sewer line via open cut construction or trenchless technology, or vacuum sewers. 
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Source: LWWLLMP SEPA Draft EIS, Figure 1-2. 

Figure 3.2 Onshore System Alternative 

Table 3.2 Onshore System Alternative 
Onshore System Alternatives 
Gravity Sewer Line via Open Cut Construction 

 

This approach constructs a new pipeline on the 
shore using open cut methods. 

Vacuum Sewers 

 
Coway Entech – Vacuum Sewer System 

This approach constructs a new pipeline that 
requires a partial vacuum to convey sewage at flat or 
reverse grades, and consequently is able to 
overcome many of the gravity and grade issues that 
the lake line system currently faces. Generally, these 
systems are more maintenance intensive than 
traditional gravity systems and may require the 
acquisition of additional property to locate the 
vacuum pump station. 
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Onshore System Alternatives 
Gravity Sewer Line via Trenchless Technology 

 

This approach constructs a new pipeline along the 
shore using trenchless construction, likely to be an 
auger bore given site constraints. 

3.3.4 Upland 
For the upland alternative, any permanent system improvements to conveyance system infrastructure 
would be generally located upland of the residences, parks, commercial properties and/or public spaces, 
and/or within the general vicinity of the public ROW, as shown in Figure 3.3. The pump and flush stations 
connected to the lake line system would also be in the upland area. Potential construction methods 
include gravity sewer line via open cut construction or trenchless technology, vacuum sewers, or grinder 
pumps. 

 
Source: LWWLLPM SEPA Draft EIS, Figure 1-3. 

Figure 3.3 Upland System Alternative 
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Table 3.3 Upland Alternatives 

Upland Alternatives 
Gravity Sewer Line 

 

This approach constructs a new pipeline upland from 
the lake lines either within private property or along 
the roadway in City ROW using either open cut or 
trenchless constructions. Construction of new side 
sewers could use open cut or trenchless technology 
to redirect flows away from the lake and toward the 
road. 

Grinder Pumps 

 
City of Bellevue 2019 Sewer Engineering Standard Details - S-34 
Single Home Sewer Pump System 

This approach constructs new grinder pumps to 
convey sewage up to the street and connect to either 
the existing sewer mainlines or new sewer lines in 
City ROW. Similar to the vacuum sewers, these 
would require additional infrastructure on private 
property, but multiple side sewers could be 
connected to a single grinder pump to reduce the 
amount of new infrastructure. 

Vacuum Sewers 

 
Coway Entech – Vacuum Sewer System 

This approach constructs a new pipeline which 
diverges away from the lake and requires a partial 
vacuum to convey sewage at flat or reverse grades. 
Generally, these systems are more maintenance 
intensive than traditional gravity systems and may 
require the acquisition of additional property to locate 
the vacuum pump station. 
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3.4 Other System Improvements 
Other system improvements are strategies or actions that can be taken to maintain or extend the service 
life of existing infrastructure. They could also include tasks for planning or preparing for implementation 
of a system alternative (including those described in Section 3.4). Other system improvements specific to 
the lake line system are categorized as follows: 

 Operations Procedure Review. 
 Cleaning and Inspection. 
 Access Improvements. 
 Data Collection. 
 Emergency Repair Planning. 

Specific strategies are summarized by these five categories in Table 3.4. 

Table 3.4 Other System Improvements 
System Improvement Description 
Operations Procedure Review 
Review Standard 
Operating Procedures 
(SOP) 

 Review the City’s catalog of standard operating procedures specific to the lake line. 
Document and formalize any other routine maintenance tasks completed by staff that 
are not SOPs. Develop new SOPs where existing procedures are deficient. 

Development Review  Ensure current standards relevant to the lake line are enforced. This could include 
permitting and inspection of any new lake line laterals, docks, bulkheads, or significant 
grading activities. 

Facility Review  Develop standard procedures for asset inventories and condition assessments, to 
uniformly evaluate needed facility improvements. 

Cleaning and Inspections 
Cleaning and 
Inspection 

 Continue feasible routine cleaning and inspection of elements critical to lake line function 
(i.e., removal of debris from flush station and pump intakes, solids removal from pipes 
where pipe access exists, etc.). 

 Consider purchasing additional or specialized maintenance equipment to expand the 
City’s in-house maintenance capabilities. 

 Evaluate the use of non-traditional cleaning methods (such as ice pigging) to prevent 
further damage to aging pipes. 

 Inspect existing flush station inlet screens and replace them if damaged or missing. 
 Conduct public outreach to educate customers on the importance of keeping fats, oils 

and grease out of the sewer system. 
Cleanout Modifications  Continue work to raise cleanouts above lake surface. 
Access Improvements 
Lake Line  Improve future access and ability to locate lake line. This may include installation of 

vaults under the docks that can isolate a segment and allow bypass to clean between 
vaults. 

 Construct additional maintenance holes or access points near known occurrences of 
debris accumulation. Maintenance holes and vaults should be designed with sumps or 
other means of debris collection and removal in mind. 
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System Improvement Description 
Pump and Flush 
Station Access 

 Reduce public access to pump and flush stations by installing fencing or other barriers to 
reduce risk of damage or injury. 

 Construct permanent access for necessary maintenance equipment. 
 Obtain legal access to all pump and flush stations that currently do not have easements 

or public rights-of-way that supports how it is regularly accessed. 
 Coordinate with property owners to maintain existing landscaping around existing 

cleanouts, pump and flush stations to facilitate O&M access. 
Data Collection 
Survey  Confirm pipe size, material and location of lake line pipe relative to shoreline. Feasibility 

of capital improvements is significantly dependent on location due to permitting 
restrictions and construction method limitations. 

 Confirm locations of exposed lake line pipe and monitor as storms may move rocks and 
expose new areas of pipe that could be subject to damage from near shore activities. 

Overflow Monitoring  Implement a recirculation maintenance hole and pump station overflow monitoring 
system for recirculation maintenance holes that is linked to the telemetry/SCADA 
system. 

HGL at Cleanouts  Monitor and log the HGL at cleanouts. This information can be used to identify failures in 
the lake line system that lead to unusual operating conditions, identify properties at 
highest risk for overflow damages, and calibration of the lake line system hydraulic 
model. 

I/I Evaluation  Complete I/I evaluation in areas where leaks are suspected (areas experiencing unusual 
pump/flush station cycling, previous breaks, visible leaks).  

Customer Complaints   Conduct public outreach to educate customers on what type of issues to report, how to 
reduce risks of damaging the existing infrastructure, and proper complaint channels. Log 
complaints in a database that is identifiable by location and relationship to lake line 
system.  

Flush/Lift Station 
Operation 

 Monitor the existing operation of flush and lift stations closely for deviations from typical 
operating conditions that may be indicative of a failure within the lake line system. This 
may require purchasing and installing additional monitoring equipment.  

 Install permanent flow meters downstream of pump stations to measure the combined 
customer and flushing flows. 

Lateral Inventory  Develop a database of existing laterals identifying known parameters such as age, pipe 
material, location, replacement/repair history, and properties served.  

Structure Inventory  Develop a database of existing structures that have the potential to damage the existing 
lake line or city-owned portion of laterals (i.e., bulkheads, docks, landscaping features).  

Condition Assessment 
(See Section 5.4.3 for 
details) 

 Collect additional pipe coupons at locations near previous evaluation to track pipe 
degradation over time. 

 Conduct condition assessments of pump and flush stations that do not have a current 
evaluation.  

 Perform ultrasonic thickness measurement of the pipe wall (or using other emerging pipe 
assessment technologies) where feasible and as allowed by permitting constraints. 
Conduct at regular intervals to validate RUL estimates. 

Emergency Repair Planning 
Overflow SOP  Development of plans to respond to overflows of the lake line system. Plan should 

identify documentation and reporting procedures, mitigation measures and cleanup 
standards. 

Pipe Failure SOP  Develop a plan to respond to failures of the lake line pipe based on pipe size, material, 
condition and location.  

Refer to Chapter 5 - Service Area Plans for the other system improvements identified for each area. 
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3.5 Improvement Considerations 
This section summarizes additional considerations associated with the potential improvements described 
in this Chapter. 

3.5.1 Construction Challenges 
The Lake Washington shoreline has changed dramatically since the lake lines were originally constructed. 
There are new obstructions including docks and boat houses that may limit access to the existing lake line 
and may also constrain space for improvement construction. Regulations may not allow reconstruction of 
privately owned non-conforming uses and structures if they are impacted in any way during construction. 

Removal and/or demolition of existing AC pipe may also be required in some cases; necessitating special 
construction methods to manage, remove, and dispose of asbestos materials. 

In addition to these challenges, access to the existing lake line is extremely limited. Work will likely require 
barges for in-water or shoreline work in areas that are difficult to access, and in-water construction may 
require environmental protection such as limited work windows, turbidity containment, post-construction 
collection and treatment of contaminants, and monitoring considerations. 

Coordination and outreach with the public, stakeholders, and regulatory agencies will be critical 
throughout the planning, design, and construction phases. 

3.5.2 Pump Stations 
The lake line capacity is limited due to flat slopes and accumulated debris in the pipe, resulting in the 
potential for peak storm flows to overwhelm the pump station and cause a sewer overflow. Maintaining 
the lake line’s conveyance capacity may preclude use of pipe rehabilitation methods that reduce the 
interior diameter of the pipe, and/or require pump station upgrades to accommodate this capacity loss. 
Additional pump stations may be required to implement a replacement system if significant changes to 
the hydraulic function are proposed. 

3.5.3 Flush Stations 
Capital improvements that rely on continued use of flush stations may require additional upgrades such 
as the installation of inlet screens, or extension to provide a deeper water intake. 

3.5.4 System Hydraulic Controls 
The recirculation maintenance holes located at the pump stations are unique to the lake line system. 
These were installed to protect properties from sewer backups by forcing recirculation to the wet well to 
regulate the HGL. City O&M staff appreciate the recirculation maintenance holes as they provide passive 
protection of the downstream system. Modifying the recirculation feature has the potential to increase 
system capacity but would result in an increase of the HGL downstream of each pump station and would 
impact connected properties. 

There are very few lateral check valves in the existing system. Laterals that have a history or likelihood of 
experiencing a backup may benefit from the installation of a check valve. 
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3.5.5 Side Sewers 
Side sewer connections will likely be impacted by any alternative. Current City code (Sanitary Sewer 
Engineering Standards S6-09) allows up to four residential structures on a single joint use side sewer 
system. Reconfiguration of the system location may require modification to the side sewer layout, 
including easements associated with joint use. For additional details, see Chapter 4 - Policy 
Considerations. 

3.6 Mitigation 
Mitigation of lake line system improvements would primarily be guided by local, state, and federal 
approvals and permits that would generally be required for the types of improvements presented in the 
LWWLLMP. Mitigation extents and associated costs at the project level cannot be defined prior to 
additional data collection (survey, habitat studies, environmental assessments), detailed design, and 
permitting. However, the mitigation measures described in this section will generally apply to lake line 
projects. This section presents a summary of mitigation measures; refer to the EIS included as Appendix B 
for additional information.  

Table 3.5 Affected Environment and Potential Mitigation Measures 
Affected 
Environment 

Potential Mitigation Measures 

Earth 
Resources 

 Avoid construction on steep slopes, known and potential landslide zones, and areas with organic or 
liquefiable soils, where possible, and follow geotechnical recommendations during construction. 

 Geologic risk assessment and design improvements to minimize geologic hazards. 
 Use appropriate shoring during construction. 
 Erosion control measures. 
 Comply with relevant federal, state, and local critical areas and groundwater requirements. 
 Dispose of soils at approved disposal sites. 
 Materials suspected of contamination and water that encounters the material after excavation would 

be secured during transport to minimize escapement. 
 Excavated areas would be returned to existing or improved conditions after construction. 

Air Quality and 
Odors 

 Construction specifications and measures to control dust. 
 Reduce vehicle emissions, idling, and travel distances, and encourage carpooling for employees. 
 If removal of asbestos concrete pipes is necessary, appropriate protocol for the removal would be 

followed. 
 Incorporate specifications into construction contracts that encourage the use of fuel-efficient 

construction equipment. 
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Affected 
Environment 

Potential Mitigation Measures 

Surface Water 
Resources 

 Stabilize all exposed and unworked soils and stockpile areas to prevent erosion. 
 Restore cleared upland areas and re-plant with an approved vegetation plan to stabilize soils 

following construction. Implement pollution control measures and waste handling measures to 
ensure appropriate storage, handling, containment, and use of petroleum products and other 
potential pollutants on-site during construction. Isolate the work area to prevent spillage of 
construction materials and have spill response materials on-site during construction. 

 Where possible, use non-petroleum-based solvents and fluids and fuel construction equipment 
50 feet or more from surface waterbodies. 

 Potential requirement of Construction Stormwater Pollution Prevention Plan if threshold is met. 
If trenchless construction methods are used: 
 Establish an effectively contained mud pit outside of sensitive areas to support the drilling activities. 
 Use mud pumps and a solids control/drilling fluid filter system to remove excess mud from the 

borehole. 
 Use barriers such as wattles, sandbags, or hay bales placed downslope of the drilling rig, mud pits, 

and soil separation plant and other equipment to contain potential spills in compliance with 
jurisdictional requirements. 

Plants and 
Animals 

 Avoid breeding and rearing periods of sensitive species, if necessary. 
 Follow permit conditions for construction site runoff. 
 Retain site vegetation as much as possible and revegetate disturbed sites after construction. 
 If site alterations occur during the avian breeding season and involve any tree, shrub, or building 

removal, conduct pre-construction surveys to locate any active nests and fledglings. Any detected 
nest sites would be buffered and monitored to ensure they are not harmed by project activities. 

 Comply with National Bald Eagle Management Guidelines. 
 Implement invasive species control and management. 
In addition, enhancement opportunities post-construction include: 
 Lay a layer of approved fish mix gravels in nearshore shoreline areas, which could result in 

long-term benefits to fish. 
 Install anchor logs for habitat complexity and bioengineered shoreline stabilization per U.S. Army 

Corps of Engineers requirements. 
 Plant native species and enhance riparian areas. 

Noise  Identify potentially impacted receptors and buildings and determine whether noise levels at those 
sites would exceed permitted levels. 

 Encourage noise-reducing measures. 
 Work within permitted hours and noise levels to reduce nuisance to adjacent residents, adhere to 

applicable noise regulations. 
 Use noise-reducing equipment on construction equipment. 
 Comply with noise levels specified in facility design. 

Cultural 
Resources 

 Develop and implement an Inadvertent Discovery Plan, as appropriate. 
 Develop an Archaeological Monitoring Plan and conduct on-site observation of excavations by an 

archaeologist, if determined appropriate. 
 Potential additional coordination with the State Historic Preservation Office, and any Affected 

Tribes. 

Refer to the EIS included as Appendix B for additional detailed discussion of potential mitigation 
measures applicable to lake line improvements. 
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CHAPTER 4 POLICY CONSIDERATIONS 
4.1 Introduction 
This chapter describes the approach taken to review policies and codes relevant to the lake line system 
and presents policy considerations for each system alternative. The purpose of this chapter is to outline 
the specific policy additions or modifications that would be needed to implement any of the system 
alternatives including upland, onshore, and in-water to inform the City’s decision-making and next steps. 
Refer to Chapter 5 for a detailed discussion of alternatives by service area. 

4.2 Policy and Code Review 

4.2.1 City Policy and Code Review 
Much of the existing City lake line system was constructed prior to the development of many of the City’s 
policies and codes. The City also has sewer system agreements in place with neighboring communities 
and King County. A review of these existing City policies, codes, and agreements was needed in order to 
identify modifications or additions that would be required to implement each system alternative. Table 4.1 
outlines the City policies, codes, and agreements reviewed and their relevance to the lake line system. If 
any additions to or modifications of one of the individual City policies, codes, or agreements are required 
to accommodate the implementation of the LWWLLMP, then it is noted in Table 4.1 and detailed later in 
this Chapter. 
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Table 4.1 Review of City Policy, Code and Agreements 

City Policy, Code, or  
Agreement 

Description Relevance to Lake Line System Additions or Modifications may be 
needed  

City of Bellevue City Code 
(Chapter 24.04 Sewer Utility 
Code). 

Codes related to sewer utility. Policies for ownership and service (currently the City owns 
and maintains 5 feet of side sewer from the main line; Type 
of service is gravity). 
Rate structure policies (currently same rate structure across 
service area). 
Side sewer connections (currently – a maximum of four 
residential structures may be connected to a single side 
sewer). 

Yes. 
Language regarding ownership and 
maintenance responsibilities and 
service type (gravity), and rate 
structure language. 
See Policy Considerations. 

City of Bellevue Comprehensive 
Plan 2024 Update (DRAFT) 
(Shoreline Master Program, 
Capital Facilities, Environment, 
Land Use, and Utilities Elements). 

City of Bellevue policies for 
capital facilities, environment, 
land use, shoreline 
management and utilities. 

Shoreline Master Program: All lake line work in the City falls 
within the Shoreline Overlay District, and the Shoreline 
Master Program Policies apply. Lake lines are considered a 
‘utility system’ and are therefore a permitted use in the 
Shoreline Overlay District. Lake line system management 
needs to mitigate potential detrimental environmental risks 
to Lake Washington and provide for reliable management 
of sewage. 
Also, policies for: facilities renewal and replacement, capital 
project coordination, environmental stewardship, 
management of utilities assets are necessary for 
implementation of the LWWLLMP. 

Yes. 
Language in Shoreline Master 
Program, Environment, and Utilities; 
See Policy Considerations. 

City of Bellevue Utilities Financial 
Policies (2023-2024 Budget 
Waterworks Utility Financial 
Policies). 

Waterworks utility financial 
policies. 

Policies for management, renewal and replacement of 
sewer assets, utility impacts to the environment, 
neighborhoods, and rate payers. Sewer rates are currently 
uniform for all users, though City policy allows for special 
rates or surcharges for specific areas that require 
extraordinary capital investments and/or maintenance 
costs. 

Yes. 
Payment structure and debt service. 
See Policy Considerations and the 
Financial chapter of this report. 

City of Bellevue Water System 
Plan. 

Comprehensive Drinking Water 
System Plan. 

Policy for abandonment of asbestos cement pipe (applies 
to sewer as well as drinking water). 

Yes. 
Specific language regarding AC 
pipe replacement. See Policy 
Considerations. 

City of Bellevue Wastewater 
System Plan. 

Comprehensive Wastewater 
System Plan. 

Policies regarding system ownership and system renewal 
and replacement, interlocal sewer agreements, City sewer 
codes and ordinances. 

Yes. 
Specific language. See Policy 
Considerations. 

City of Bellevue O&M SOP related 
to the lake line system. 

City SOPs related to sewer lake 
line O&M activities. 

There are currently no O&M SOPs specifically related to 
the lake line. 

Yes. 
Develop O&M SOPs for lake line. 
See Policy Considerations. 

Interlocal Agreements with 
Bellevue Sewer District (BSD), 
Medina, Clyde Hill, Hunts Pont, 
Yarrow Point, Beaux Arts, for the 
City of Bellevue’s assumption of 
BSD (1967). 

Agreement for the City to 
assume operation of BSD. 

Establishes City sewer service to adjacent jurisdictions with 
lake lines, transferring all existing franchise agreements 
from BSD to City of Bellevue. 

None. 

Interlocal Agreements Related to 
the Bellevue Sewer System 
(WSDOT, I-90 and SR522 
agreements). 

Franchise agreement in 
WSDOT ROW. 

No relevant policies, code, or agreements found.  None. 

Interlocal Agreements Related to 
the Bellevue Sewer System 
(KCWTD). 

Agreements and amendments 
for wastewater treatment by 
KCWTD. 

No relevant policies, code, or agreements found. None. 

Interlocal Agreements Related to 
the Bellevue Sewer System 
(Medina, Clyde Hill, Hunts Point, 
Yarrow Point, Beaux Arts). 

Utility franchise or other 
agreements. 

Defines responsibilities of Bellevue Utilities within each 
jurisdiction. Defines whether the jurisdiction’s franchise 
authority is within right-of-way, or also includes utility 
easements. 
Yarrow Point Franchise Agreement (1986) – Lake line and 
Yarrow Point Pump Station are subject to change 
management conditions if the Yarrow Point Council adopts 
an ordinance affecting the lake lines in NE 42nd St. If Town 
makes improvements to NE 42nd St that require utility 
relocation, then would be at the City’s cost. 

Yes. 
Yarrow Point Franchise Agreement 
Only. See Policy Considerations. 

Interlocal Agreements Related to 
the Bellevue Sewer System (King 
County franchise, unincorporated 
King County on Ripley Lane). 

Utility franchise agreement. Most of the franchise area is now within Bellevue City 
Limits. The latest franchise map does not appear to include 
Ripley Lane (private road). 

None. 

City of Bellevue Public Sewer 
Easement Template. 

City of Bellevue public sewer 
easement template. 

City easement provision on maintenance access and 
prohibition on permanent buildings or structures in public 
easements. 

Yes. 
Language modification; See Policy 
Considerations. 

City of Bellevue Private Joint Use 
Sewer Maintenance Agreement 
Template. 

Private joint use sewer 
maintenance agreement 
template. 

The City does not facilitate acquisition of private easements 
but does require proof of easements before authorizing 
construction on the property needing an easement. If lake 
line replacement triggers the need for additional joint use 
side sewers, the City’s template documents can be used by 
affected properties. 

Yes. 
Language modification. See Policy 
Considerations. 
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4.2.2 Non-City Policy and Code Review 
Both City and non-City policies and codes were reviewed as part of this exercise. The non-City policies and 
codes that were reviewed are outlined in Table 4.2, along with their relevance to the lake line system. As 
the City proceeds with implementation of the LWWLLMP, the City will need to proceed in accordance with 
the specific requirements identified here. 

Table 4.2 Review of Non-City Policy, Code and Agreements 

Non-City Policy or Code Description Relevance to Lake Line System  
Ecology Criteria for Sewage Works 
Design. 

Design guidelines for 
wastewater facilities. 

Guidance on requirements for grinder pumps, 
including utility responsibilities (relevant for 
‘upland’ alternative only). 

SEPA and National Environmental Policy 
Act (NEPA) for work related to 
inspection/maintenance of lake lines and 
construction below the Ordinary 
High-Water Mark in Lake Washington. 

Requirements for work in 
Lake Washington. 

Permits to perform rehabilitation or 
replacement of the lake lines require that the 
projects demonstrate conformance with the 
State's Shoreline Management Act (as well as 
the City's Shoreline Master Program and 
Bellevue City Code mentioned in Table 4.1). 
City of Bellevue Utilities must maintain and/or 
adopt lake line policies that conform with these 
existing policies and codes. 
To rebuild the lake line in Lake Washington, 
City would likely need to document that all 
other alternatives/locations were infeasible. 

Other Regulations. Regulations associated 
with obtaining other 
applicable permits. 

Additional permits and associated regulations 
that may apply to lake line system 
improvements include (but are not limited to):  
 Section 404 of the Clean Water Act (U.S. 

Army Corps of Engineers [USACE]) 
 Section 10 of the Rivers and Harbors Act 

(USACE) 
 Hydraulic Project Approval (Washington 

Fish and Wildlife [WDFW])  
 Washington Administrative Code (WAC) 
Refer to Chapter 5 for area-specific permit 
matrices for the preferred system alternatives.  
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4.3 Policy Considerations 
This section describes a baseline set of policy considerations that apply regardless of which preferred 
alternative has been identified for a given service area. Additional policy considerations apply that are 
specific to each alternative (in-water, onshore, or upland). Policy considerations applicable to all service 
area alternatives are described in the following section, followed by considerations specific to individual 
service area alternatives. In Table 4.3 below, policy considerations are organized using seven factors: 

 Permitting. 

 Environmental impact. 

 ROW and easement. 

 Performance, O&M. 

 Technical/constructability 

 Cost. 

 Local Community. 

These are the same factors used to identify a preferred system alternative in each service area. Refer to 
Chapter 5 and Appendix E for additional details regarding the selection and definition of factors. 

4.3.1 Policy Considerations Applicable to All Alternatives 
Policy considerations applicable to the future implementation of the LWWLLMP regardless of service area 
alternative are summarized in Table 4.3. This table outlines the specific modifications or additions that are 
needed, organized by factor. 
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Table 4.3 Policy Considerations and General Recommendations by Service Area Alternative 

Factors for Consideration Applicable to all Service Area 
Alternatives  

Specific to Service Area Alternative 
In-Water Onshore Upland 

Permitting None. USACE (NEPA) would require 
documentation of infeasibility of other 
alternatives, in order to permit 
rebuilding sewer in Lake Washington 
(see Table 4.2). 

No additional 
considerations specific to 
this alternative. 

Consider Ecology Guidelines for 
Sewer Works Design (see 
Table 4.2). 
Update Sewer Utility Code 
(building code, who obtains 
permits for construction). 

Environmental Impact None. Shoreline Master Program 
discourages new lake line features, 
encourages moving new lake line 
facilities away from shoreline; would 
need to update Shoreline Master 
Program. 

Shoreline Master Program 
discourages new lake line 
features, encourages 
moving new lake line 
facilities away from 
shoreline (likely need to 
update Shoreline Master 
Program). 
Update Sewer Code to 
establish a shoreline buffer. 

No additional considerations 
specific to this alternative.  

ROW/Property Update Bellevue Sewer Code for 
City system ownership language. 
Requires additional easements 
(both permanent and during 
construction); are these 
compensatory? 

No additional considerations specific 
to this alternative. 

Consider changes to City 
ownership and/or easement 
policies specific to lake line 
areas along shorelines. 

Consider changes to City 
ownership and/or easement 
policies specific to upland lake 
line areas. Can the type of service 
be changed from gravity to 
grinder pumps? Who owns and 
maintains grinder pumps? Are 
easements compensatory? 
Update both City of Bellevue 
public sewer easement template 
and private joint use sewer 
maintenance agreement template 
specific to lake lines. 

Performance, O&M Develop O&M SOPs specific to 
lake line (and specific to selected 
alternative). 

No additional considerations specific 
to this alternative. 

Update Bellevue Sewer 
Code for who operates and 
maintains onshore pipe, 
laterals, etc. 

Update Bellevue Sewer Code for 
who operates and maintains 
upland grinder pumps, force 
mains, etc. 

Technical/Constructability Update City Engineering 
Standards so all technologies and 
configurations of system 
alternative are included. 
Update Wastewater System Plan 
to reflect current City policies. 

No additional considerations specific 
to this alternative. 

No additional 
considerations specific to 
this alternative. 

Update language of Sewer Code 
to accommodate sewer 
configurations (ex: more than four 
properties connected to private 
system). 

Cost Utilities Financial Policies – 
Determine payment structure and 
decide if/when to use loans (and 
debt service). 
Update Sewer Utility Code If 
surcharge added or rate structure 
changed. 

No additional considerations specific 
to this alternative. 

Update Sewer Utility code - 
Determine who pays for 
restoration, protection of 
structures within utility 
setbacks. 

Update Sewer Utility code - 
Determine who pays for 
restoration, protection of 
structures within easements. 

Local Community Utilities Financial Policies - 
Determine payment structure 
(considering intergenerational 
equity). 
Update Yarrow Pont Interlocal 
Franchise Agreement (see 
Table 4.1). 
Conduct detailed public process 
specific to alternative (build off of 
EIS public process). 

No additional considerations specific 
to this alternative. 

No additional 
considerations specific to 
this alternative. 

Update Sewer Utility Code to 
change type of service from 
gravity to grinder pumps, and 
determine who owns/maintains 
grinder pumps. Decide if the City 
can maintain private facilities or 
construct new private facilities. 
Consider best practices and 
lessons learned by other 
Washington State communities 
regarding lake lines. 
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4.3.2 Policy Considerations Applicable to Specific Alternatives 
Policy considerations applicable for specific service area alternatives are shown in the last three columns 
of Table 4.3. Once a system alternative is selected, the policy considerations specific to the selected 
system alternative will apply, as well as all universally applicable policy considerations. In the following 
sections, the policies applicable specifically to each system alternative are described. 

4.3.2.1 In-Water Alternative 
Should the City proceed with the in-water system alternative, the City may need to prove from a 
permitting perspective that it is infeasible to site the lake line in any other location. Also, the City would 
need to update its Shoreline Master Program because the Shoreline Master Program currently 
discourages new lake line features and encourages moving new lake line facilities away from the 
shoreline. Similarly, other communities served by the City’s sewer system would need to update their 
Shoreline Master Programs. 

4.3.2.2 Onshore Alternative 
Since the onshore system alternative calls for gravity pipes and force mains proximate to the Lake 
Washington shoreline, the City would likely need to update the Shoreline Master Program because of the 
existing language about encouraging moving new lake line facilities away from the shoreline. The City 
should update its ownership and/or easement policies specific to the lake line along shorelines. The City 
will need to update its Sewer Code for the party responsible for operations and maintenance of onshore 
pipe and laterals, and to will need to clarify who pays for restoration and/or protection of structures within 
utility setbacks. The City may also consider establishing a required physical setback from the lake (also 
known as a buffer) within its Sewer Code. 

4.3.2.3 Upland Alternative 
To implement the upland system alternative, the City should update its ownership and/or easement 
policies specific to grinder pumps and force mains as part of the upland system alternative. The City will 
need to update its Sewer Code to: 

 Change the type of service from gravity to grinder pumps. 

 Specify who owns and operates/maintains upland assets (grinder pumps and force mains). 

 Accommodate potential sewer configurations of the upland system alternative (e.g., more than four 
properties connected to a private system). 

 Allow for City to maintain private facilities and construct new private facilities, and who obtains 
permits for their construction. 

The City should update its ownership and/or easement policies specific to an upland sewer line and 
update both the City of Bellevue public sewer easement template and private joint use sewer maintenance 
agreement template specific to lake lines. 
Upland assets should be built in compliance with Ecology Guidelines for Sewer Works Design (see 
Table 4.2) and City Building Code, with City Building Code to be reviewed to allow for the City to construct 
new private facilities as mentioned above. 
The City should consider best practices and lessons learned by other Washington State communities 
regarding lake lines, including the Cities of Renton, Gig Harbor, and Bremerton. 
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4.4 Summary of Policy Considerations 
To implement the LWWLLMP the City will need to conduct a detailed public process with specific system 
alternatives identified by location. The City will need to determine financial policies regarding payment 
structure to fund plan implementation. Additionally, the City will need to modify the Bellevue Utilities 
Sewer Code and update the Wastewater System Plan. 

In addition to the policy considerations listed above, the following steps are recommended regardless of 
alternative: 

 Develop O&M SOPs specific to the lake line system. 

 Revise the City Utilities’ Department Sanitary Sewer Engineering Standards. 

 Revisit the franchise agreement with Yarrow Point regarding the responsibilities for relocation of 
facilities (see Table 4.1). 

Should the City implement the in-water system alternative, the City would need to prove the infeasibility 
of any other location for its sewer and will also need to update its Shoreline Master Program. For the 
onshore system alternative, the City will likely need to update its Shoreline Master Program and will need 
to update the Sewer Code and update its real property policies for onshore sewer assets. For the upland 
system alternative, the City would need to update Sewer Code and update its real property policies and 
easement templates for upland sewer assets, including those specific to grinder pumps and force mains as 
described earlier in this Chapter. 

This chapter provides a summary of policy considerations. Future policy efforts will include a detailed 
workplan and level of effort estimate for implementing the policy changes recommended for the selected 
system alternative. 
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CHAPTER 5 SERVICE AREA PLANS 
5.1 Introduction 
This chapter presents the service area prioritization, which was completed to assist the City in sequencing 
the service areas for implementation of system alternatives and improvements. This chapter describes the 
prioritization methodology, presents the components used to develop likelihood of failure and 
consequence of failure scores for each service area, and summarizes the overall risk score and 
prioritization of the service areas. 

This chapter also includes an overview of the system alternatives and other system improvements 
considered for each service area as presented in the LWWLLMP SEPA Draft EIS. The preferred alternative 
for each service area, along with the analysis criteria, is included in the chapter. 

Service area plans were developed to summarize the key characteristics, preferred system alternative (and 
regulatory considerations), and near-term improvements for each service area and are included in this 
chapter. An implementation cost summary for the near-term, medium-term, and long-term planning 
periods is also provided for each service area. 

5.2 Service Area Prioritization 
To assist the City in sequencing the service areas for implementation of system alternatives, the six service 
areas were prioritized based on a risk of failure score. This score is a calculated as a composite of the 
likelihood and consequences of failure of each service area in the lake line system. Six weighted 
components are used for this determination. The components were selected in collaboration with the City 
based on similar planning assessments and modifications unique to the lake line system. 

Likelihood of Failure: 

 Lake Line Estimated Useful Life. 

 Lake Line Material. 

 Lake Line Couponing. 

 Pump/Flush Station Condition. 

 Outside Influences. 
 

Consequence of Failure 

 Environmental Impacts. 

 Land Use. 

 Parcels Served. 

 Flow. 

 Lake Line Location. 

 Operational Access. 

Each of these components were weighted based on input from the City and the community. The 
components were then defined as low, medium, or high-risk (with corresponding numerical values of 1, 2 
and 3). Each component and their associated numerical values are described in detail in the following 
sections. 
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5.2.1 Likelihood of Failure 
As indicated by the name, the likelihood of failure represents how likely an asset is to fail. The likelihood 
of failure for the lake line system in each service area was determined from data analysis on the existing 
condition of the pipe, pump stations and flush stations, outside influences on the lake line system, and the 
documented history of overflows. 

The weighted criteria are: 

 Pump/Flush Station Condition - 35 percent. 

 Overflow History - 20 percent. 

 Couponing - 13 percent. 

 Estimated Useful Life (EUL) - 11 percent. 

 Pipe Material - 11 percent. 

 Outside Influences - 10 percent. 

Each criteria is described in detail in the following sections. 

5.2.1.1 Lake Line Estimated Useful Life, Couponing and Material Score 

Parameters that characterize the condition of the lake line pipe were developed by the City, in a manner 
consistent with Utilities Department renewal and replacement asset management program. This included 
EUL, pipe material, and estimated pipe wall loss from coupon data. 

The EUL and the couponing wall loss estimates were as reported in the Phase 1 (2013) and Phase 2 (2016) 
Lake Line Condition Assessments. These results are summarized in the report titled “Sewer Lake Line 
Condition Assessment, Phase 2 – Lake Washington” (TetraTech, December 2016). 

A total of 10 coupons were collected in Phase 1, and 21 coupons in Phase 2. Ten of the 18 reaches only 
have a single coupon to represent the entire condition of the reach, despite variations in pipe material 
and location. Note that the first couponing phase was completed in 2013 and additional degradation of 
the pipeline condition may have occurred since then. Corrosion rates are not linear and are typically 
estimated to increase over time. 

Wall loss is a measurement of the reduction in pipe wall thickness due to corrosion and/or failure of 
the liner. Estimated useful life is 40 years for AC pipe; 75 years for CI pipe; and 50 years for non-AC or 
non-CI pipe. 

The pipe material score was solely based on the pipe material and categorized as follows: ductile iron (DI), 
other (non-AC or non-CI), CI or unknown, and AC. 

5.2.1.2 Pump and Flush Station Condition 

Pump station conditions were provided in the “Wastewater Pump Station Evaluation Final Report” 
(Murray, Smith & Associates, May 2015). This report summarized a prior assessment conducted by HDR in 
2013, which covered seven stations, as well as the subsequent phase that included 26 additional stations. 
As with the coupon condition assessment, further degradation of the pump stations and flush stations 
may have occurred since 2013 and 2015 when the assessments were completed. Additionally, changes to 
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applicable design codes and standards used as the basis for recommended improvements may have 
changed. 

Note that several of the reaches share a downstream pump station (e.g., Yarrow Point PS to Cozy Cove PS, 
and Hunts Point PS to Cozy Cove PS). Because the reaches rely on the pump stations to function 
hydraulically, the pump stations shared between reaches contributed each reach’s risk score. 

Because the flush stations are required for the lake line system to operate, they were given equal 
consideration to the downstream pump stations that convey lake line flow to an upland gravity system or 
discharge point. The more critical condition between the upstream flush station and downstream pump 
station was used for scoring because a failure of either one would lead to inoperability of the reach. 

The Meydenbauer Bay Park Sewer Line Replacement Project (CIP S-69), completed in 2017, included 
replacement of approximately 1,500 LF of lake line through Meydenbauer Bay Park, construction of the 
Lagen PS, and improvements to the existing Grange PS. Due to its recent construction, improvements to 
this segment of pipe and Lagen PS are not included. 

5.2.1.3 Outside Influences 

The outside influences component captures the risk posed by external disturbances (versus material 
degradation) that could cause a lake line failure. Examples include the lake line pipe being caught by a 
boat anchor, disturbance by bulkhead failure or lakebed settlement, or damage during construction of 
yard improvements by a homeowner. It was assumed that the risk of damage by outside influences was 
proportional to the total pipe length in the reach (greater length of pipe results in a greater likelihood 
that damage will occur). The boundaries between low, medium, and high were established so that the 
median and average of reach lengths fall within the middle (medium) rating. 

5.2.1.4 Overflow History 

The City tracks recorded overflows in a history log, which contains recorded incidents from 2010 through 
2020. System overflows that occurred on parcels served by the lake line were tallied for each reach and 
were used as the basis for scoring. 

The number of overflows may be underreported since they are dependent on homeowners reporting any 
events. Overflows at the flush stations are not recorded due to the design of the recirculating manhole 
system. 

5.2.1.5 Likelihood of Failure Scoring and Weighting 

Table 5.1 summarizes how each likelihood of failure component was scored and weighted for each reach. 
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Table 5.1 Likelihood of Failure Scoring and Weighting 

Component Weight Score 
Low (1) Medium (2) High (3) 

Lake Line EUL 11% Within EUL. At or beyond EUL 
(non-AC/CI). 

At or beyond EUL (AC/CI). 

Pipe Material 11% DI or other (Non-AC/CI). CI or unknown. AC. 
Couponing 13% 0-10 percent wall loss. 11-25 percent wall loss. 26 percent or greater wall loss. 
Pump/Flush Station 
Condition 

35% No current recommended 
pump/flush station 
improvements 
(Lagen only). 

Pump/flush station 
structure with an EUL 
20-25 years, and/or less 
than $500k recommended 
improvements by 2026. 

Pump/flush station structure with 
an EUL 10-15 years, and/or 
greater than $500k 
recommended improvements 
by 2026. 

Outside Influences 10% Total pipe length less 
than 3,500 LF. 

Total pipe length between 
3,500 and 5,000 LF. 

Total pipe length greater than 
5,000 LF. 

Overflow History 20% 0. 1. More than 1. 

5.2.2 Consequence of Failure 
The consequence of failure represents what effect infrastructure or asset failure would have on the system. 
The consequence of failure for the lake line system in each service area considers environmental impacts, 
land use, the number of customers served, lake line flow, lake line location, and operational access. 

The weighted criteria are: 

 Number of Customers - 25 percent. 

 Environmental Impacts - 20 percent. 

 Land Use - 20 percent. 

 Operational Access - 15 percent. 

 Flow - 10 percent. 

 Lake Line Location - 10 percent. 

Each criteria is described in detail in the following sections. 

5.2.2.1 Environmental Impacts 

The environmental impacts component is based on the mapped sockeye spawning area. If any portion of 
a reach was in a mapped sockeye spawning area as designated by  the WDFW (see Figure 2.6), a high 
rating for consequence of failure was assigned for the reach. If a pipe failure were to occur, the leaking 
wastewater can cause harm to the ecosystem, and necessary repairs can damage spawning areas. 

5.2.2.2 Land Use 

The land use component is an assessment of the type of customers served by the lake line. Land uses for 
essential facilities, such as schools, hospitals, fire or police stations, and City government buildings, are 
considered to have a higher consequence of failure than public access land use (public beaches, 
shorelines, and parks adjacent to the lake line) and residential land use. 
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5.2.2.3 Parcels Served 

The parcels served category is a count of the total number of parcels served by the lake line. This includes 
parcels that are upland in the basin served by a gravity system that is tributary to the lake line (i.e., the 
maximum number of parcels affected by a catastrophic failure of a given reach). 

5.2.2.4 Flow 

The flow component is the modeled value at the downstream pump station, using values calculated in the 
hydraulic model utilizing “Storm 1”. Storm 1 is a historical rainfall event that occurred February 3-9, 2020, 
with 2.03 inches of rainfall in 24-hours, and a peak intensity of 0.14 inches per hour. Storm 1 is one of 
three events (Storms 1, 2 and 3) used to calibrate the hydraulic model. Refer to Appendix C for the 
completed Model Development and Calibration Technical Memorandum (TM). 

The value includes flow from upland gravity systems that are tributary to the lake line. Flow is intended to 
capture the degree of failure of the downstream pump station, with greater flow having the potential for 
greater consequences (flooding, erosion, discharge to Lake Washington) and a resulting higher risk rating. 

5.2.2.5 Lake Line Location 

The lake line location component represents the percent of the lake line that is in the water. Failures that 
occur in the water are considered to be of greater consequence due to difficulty of access for repair crews 
(mobilization of divers, barges, and specialized work equipment), and the impact on the sensitive aquatic 
environment. While the exact location of the lake line is not known for much of the system, the lake line 
location was based on a visual assessment of the mapped location relative to the shoreline using the 
City’s GIS. The City’s GIS is also representative of an approximate location. Further definition of the lake 
line location would require field locating of the pipe and delineation of the ordinary high-water level; it is 
anticipated that this will occur during subsequent phases of detailed design. 

5.2.2.6 Operational Access 

The operational access component is a rating of the ability to access the pump and flush stations of a 
reach. The more restrictive condition of either the upstream or downstream pump or flush station of a 
reach was the basis of the rating. Stations with no vehicle access are accessible by pedestrian footpath or 
boat only. 

5.2.2.7 Consequence of Failure Scoring and Weighting 

Table 5.2 summarizes how each consequence of failure component was scored and weighted for each 
reach. 
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Table 5.2 Consequence of Failure Scoring and Weighting 

Component Weight 
Score 

Low (1) Medium (2) High (3) 
Environmental Impacts 20% Not a sockeye salmon 

spawning area. 
(None). Mapped sockeye 

spawning area. 
Land Use 20% Residential only. Public access. Essential facilities. 
Number Of Customers 25% Less than 50. Between 50 and 100. Greater than 100. 
Flow 10% < 100 gpm. 101-200 gpm. > 200 gpm. 
Lake Line Location 10% 0-60% of lake line in-water. 60-89% of lake line 

in-water. 
90-100% of lake line 
in-water. 

Operational Access 15 On land, from easement/ 
ROW/public parcel. 

On land, private lot. No vehicle access. 

5.2.3 Risk Score Calculation 
Risk scores, representing a combined likelihood of failure and consequence of failure, were calculated for 
each reach. Risk scores were weighted with likelihood of failure accounting for 70 percent of the score, 
and consequence of failure constituting the other 30 percent: 

Reach Risk = LoF + CoF 

Weighted Reach Risk = (70% x LoF) + (30% x CoF) 

Service Area Risk = Total Weighted Reach Risk / Number of reaches in service area. 

Greater weight was given to likelihood of failure so that the total risk score of a service area will reflect any 
capital improvements that are made, which will more significantly impact likelihood than consequence. As 
assets are renewed → likelihood of failure score decreases → total service area risk decreases. Relatively 
limited change is anticipated in the Consequence of Failure scores over time, given that the area is largely 
developed in the present condition (unlikely to have significant changes in environmental conditions, land 
use, number of customers, flow, access). 

Table 5.3 summarizes the likelihood of failure, consequence of failure, and risk score for each reach and 
the service area risk score. 



CHAPTER 5 - SERVICE AREA PLANS 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 5-7 

Table 5.3 Risk Score Summary by Service Area 

 Hunts Point and Yarrow Point Evergreen Point Medina South Meydenbauer Bay Killarney Newport South 
Reach 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
LOF Score 2.35 2.31 2.31 2.31 2.69 2.40 1.89 1.59 2.05 1.76 1.96 2.25 2.45 1.99 2.09 2.10 2.21 2.21 
COF Score 2.05 2.25 1.95 1.35 1.45 1.55 2.25 2.00 1.50 1.70 3.00 2.60 2.70 1.95 2.30 2.30 2.30 2.15 
Risk Score 4.52 4.58 4.40 4.04 4.64 4.29 4.00 3.43 3.77 3.48 4.54 4.71 5.05 3.96 4.31 4.32 4.47 4.38 
Service Area Risk Score 4.39 4.31 3.81 4.57 4.31 4.43 

Notes: 
COF - consequence of failure; LOF - likelihood of failure. 
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5.2.4 Prioritization Results 
The calculated risk score values are clustered into three groups; considered relatively high, medium, and 
low-risk. Based on the scoring distribution, service areas were categorized into the following time periods 
for service area plan implementation: 

 Near-term, highest risk. 

 Medium-term, intermediate risk. 

 Long-term, lowest risk. 

The timing of implementation periods will depend on City resourcing, funding availability, and adoption 
of supporting policies. Table 5.4 summarizes the service area risk score priority ranking and corresponding 
implementation period. 

Table 5.4 Service Area Risk and Implementation Period Summary 

Priority Service Area Risk Score  Implementation Period  
1 Meydenbauer Bay  4.57 Near-term 
2 Newport South 4.43 Mid-term 
3 Hunts Point and Yarrow Point 4.39 
4  Killarney 4.31 
5 Evergreen Point 4.31 
6 Medina South 3.81 Long-term 

The risk level and priority categorization is relative only to the other service areas of the Lake Washington 
lake line system, and not relative to other City wastewater or utility assets. For example, Medina South is 
assigned a long-term implementation period as it has the lowest service area risk score relative to the 
other five service areas; but it should not be considered a low-risk system/assets itself. The lake line 
system is an inherently complex and high-risk system relative to a traditional land-based gravity 
conveyance system. The risk score priority rank is expected to change over time, as additional data is 
collected, assets are renewed, and modifications to the system and surrounding infrastructure are 
completed. 

Note that the implementation period does not imply the estimated useful life of the system in that area, 
as the risk level was used to sequence the priority of the service areas. Refer to Chapter 7 for additional 
discussion regarding the implementation period, assumed project delivery capacity, and a detailed 
breakdown of recommended near-term actions. 

5.3 System Alternatives 
Four system alternatives were identified for the future repair and replacement of the aging lake line 
system. The EIS provides a summary of the system alternatives under consideration, an evaluation of 
potential environmental impacts and permitting for each alternative, and a summary of any potential 
unavoidable adverse impacts. 

This section provides an overview of the system alternatives considered for each service area and a 
summary of the alternatives analysis performed to identify a preferred alternative for each service area. 
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5.3.1 Overview of System Alternatives 
This section provides an overview of the four system alternatives considered for replacement and repair of 
the lake line system. The four system alternatives are in-water, onshore, upland, and no action. 

5.3.1.1 In-water Alternative 

Any permanent conveyance system infrastructure improvements would generally be located below the 
ordinary high-water level of Lake Washington. The system infrastructure would either be relocated 
in-water or replaced in-water, as shown in Figure 5.1. Potential construction methods include gravity 
sewer line via open cut construction or trenchless technology, cured in-place pipe, spiral wound pipe, slip 
lining, pipe bursting, or emerging technologies. 

 
Source: LWWLLMP SEPA Draft EIS. 

Figure 5.1 In-Water System Alternative 

5.3.1.2 Onshore Alternative 

Any permanent system improvements to conveyance system infrastructure would be generally located 
between the residences, parks, commercial properties and/or public spaces, and the ordinary high-water 
level of Lake Washington, as shown in Figure 5.2. Potential construction methods include gravity sewer 
line via open cut construction or trenchless technology, or vacuum sewers. 
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Source: LWWLLMP SEPA Draft EIS. 

Figure 5.2 Onshore System Alternative 

5.3.1.3 Upland Alternative 

Any permanent system improvements to conveyance system infrastructure would be generally located 
upland of the residences, parks, commercial properties and/or public spaces, and/or within the general 
vicinity of the public right-of-way, as shown in Figure 5.3. The pump and flush stations connected to the 
lake line system would also be in the upland area. Potential construction methods include gravity sewer 
line via open cut construction or trenchless technology, vacuum sewers, or grinder pumps. 

 
Source: LWWLLMP SEPA Draft EIS. 

Figure 5.3 Upland System Alternative 
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5.3.1.4 No Action 

Required by SEPA - Potential implementation methods include continued wastewater system operational 
strategies and maintenance of existing infrastructure, cleaning and condition assessment and monitoring, 
piecemeal repair and replacement (projects on-by-one as needed), emergency actions, and actions that are 
taken to maintain or limit degradation of the existing system. Strategies and actions would address 
immediate needs but would not address long-term degradation of the existing system in a holistic manner. 

5.3.2 Alternatives Analysis 
An alternatives analysis was completed for each service area to determine a preferred system alternative 
using the following seven evaluation factors that were weighted for scoring and selection: permitting, 
environmental impact, right-of-way and easement, performance/operations and maintenance, 
constructability, cost, and local community, as represented in Figure 5.4. 

Figure 5.4 System Alternatives Analysis Evaluation Factors 

The alternatives analysis was completed independent of the service area prioritization results. The full 
alternatives analysis can be found in Appendix E. 

A summary of the alternatives analysis for each service area can be found in the respective service area 
plans included in later sections in this chapter. Note that the preferred system alternative is a preliminary 
selection that forms the basis of future planning and budgeting. Additional data, such as topographic 
survey, geotechnical investigations, real property investigations, conveyance system analysis and/or 
public outreach may result in the selection of a different alternative for a given service area (or portion of 
an area). 
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The preferred system alternative for each service area is provided in Table 5.5. 

Table 5.5 Service Area Preferred System Alternative and Implementation Period 

Priority Service Area Preferred System Alternative Implementation Period  
1 Meydenbauer Bay  Upland Near-term 
2 Newport South Upland Mid-term 
3 Hunts Point and Yarrow Point Onshore 
4  Killarney Upland 
5 Evergreen Point Onshore 
6 Medina South Upland Long-term 
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5.4 Other System Improvements 
The operational toolbox of other system improvements is described in Chapter 3. Other System 
Improvements are categorized into five types: 

 Operations Procedure Review. 

 Cleaning and Inspection. 

 Access Improvements. 

 Data Collection. 

 Emergency Repair Planning. 

Specific system improvements are recommended as components of the service area plans. These are 
considered essential to continued function of the lake line. 

Select system improvements are assumed to be completed by City staff, and not assigned a planning level 
cost. The remaining system improvements: hydro-jetting and closed-circuit television (CCTV) inspection, 
topographic survey, and phased coupon collection have been assigned a planning level cost, with the 
methodology described in the following sections. 

5.4.1 Cleaning and Inspection - Hydro-Jetting and CCTV 
The existing lake lines have limited access points which preclude standard hydro-jetting and CCTV 
inspection with standard City equipment. However, cleaning and inspection is a critical operational 
improvement to prolong the remaining useful life of the system and prevent blockages. Due to the nature 
of the lake line system, which requires continuous conveyance flow from a flush station to a pump station, 
any blockage in the pipe can result in a loss of service for the entire reach. The flat slope of the lines, 
scouring of the lakebed and shoreline, and delamination of aging interior pipe linings is conducive to 
debris accumulation. 

Hydro-jetting and CCTV of the lake line is anticipated to require the installation of temporary access points 
where a portion of the existing line is removed and replaced with a tee, and a caisson is attached to 
provide a temporary manhole extension to the water surface (Figure 5.7). Cleaning and inspection can then 
be performed by vacuum trucks and other equipment brought to the access point by barge (Figure 5.6). 
Alternate access points from shore can be used in conjunction with the temporary access points, where 
they exist. 
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Figure 5.6 City of Renton Emergency Lake Line Cleaning - Vactor Barge (2018) 

 
Figure 5.7 City of Renton Emergency Lake Line Cleaning - Temporary Caisson Access 
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Figure 5.8 City of Renton Emergency Lake Line Cleaning - Diver Lake Line Access 

The basis of cost for hydro-jetting and CCTV inspection is an emergency cleaning project completed by 
the City of Renton on the Kennydale lake line in 2018. The estimated cost includes field work to obtain 
coupons, laboratory testing and analysis, and engineering services to generate a study report. The costs 
were escalated from 2018 to 2023 dollars resulting in $243/LF. Cleaning and inspection of the entire lake 
line system is recommended in the near-term; however, due to the scale of this effort the City may wish to 
complete it in phases. Refer to Chapter 7 for a possible phased implementation plan. 

5.4.2 Topographic Survey 
A majority of the existing system and geographic information used in this plan’s development comes from 
the City’s GIS data, which is a consolidation of previous surveys, as-builts, and other mapping sources. GIS 
data is appropriate for a planning level analysis; however, a detailed topographic survey will be critical for 
subsequent detailed alternatives analysis phases, permitting, and design. Due to the sizable area of the 
lake line systems, this is a substantial cost component and thus it is included in the operational costs and 
associated financial plans. A planning level cost of $250/LF (in 2023 dollars) was used. For service areas 
with onshore as the preferred system alternative, the total length to be surveyed was assumed equivalent 
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to the existing lake line length. For service areas with upland as the preferred system alternative, the total 
length to be surveyed was a multiplier of 1.5 times the existing lake line length to account for the 
additional upland piping required. 

5.4.3 Phased Coupon Collection 
Given the age of the previous condition assessments of the lake line, and the relatively high cost given the 
complexity of obtaining underwater coupons, a follow-on assessment is recommended in two phases. 
Phase 1, to be completed within 0-5 years, would include samples at any pipe given a high-risk rating by 
the City, in addition to any reaches that did not contain representative samples from previous studies. The 
exception is the Meydenbauer Bay service area; since this area is priority number one, it is assumed that 
the service area plan will be implemented, and the existing condition of the system does not require any 
further assessment. Phase 2, to be completed in 5-10 years, would supplement the previous studies 
including Phase 1 and collect samples in pipe segments that have been identified by the City as high-risk. 

This is a planning level estimation of future coupon collection. Coupon collection was used as the basis for 
planning to provide consistency with the previous studies; this will allow for a more linear comparison of 
conditions. Alternative sampling and assessment methods, such as non-destructive ultrasonic testing, 
could provide a similar level of insight into the pipe condition and estimated useful life. The exact 
location, number, and sampling method should be refined as part of scoping of a future condition 
assessment project. 

The basis of cost of the coupon collection is the City of Renton’s Phase 2B Coupon Collection and 
Remaining Useful Life Determination project completed on the Kennydale lake line in 2018. The estimated 
cost includes field work of obtaining coupons, laboratory testing and analysis, and engineering services to 
generate study report. The costs were escalated from 2018 to 2023 dollars resulting in $45,000 per coupon. 

Refer to Figure 5.7 for Phase 1 and Phase 2 Coupon locations. Coupon locations as shown are 
representative of an approximate location within a given reach. Table 5.6 summarizes the number of 
coupons in each area and associated costs. The coupon cost by area is included in the individual service 
area plan costs. 

Table 5.6 Phased Lake Line Condition Assessment Costs 
Area Phase 1 (0-5 years) 

Number of Coupons 
Phase 2 (5-10 years) 
Number of Coupons 

Hunts Point and Yarrow Point 1 4 
Evergreen Point 2 1 
Medina South 2 5 
Meydenbauer Bay(1) -- -- 
Killarney 2 2 
Newport South 1 2 
Total Coupons 8 14 
Estimated Cost(2) $360,000 $630,000 

Notes: 
(1) Meydenbauer Bay is excluded given the anticipated implementation of the system alternative within the near-term.
(2) Estimated cost of $45,000 per coupon includes field work of obtaining coupons, laboratory testing and analysis, and

engineering services to generate study report. Cost is provided per coupon for service area planning purposes only;
additional phasing may result in higher cost per coupon due to mobilization costs for specialized barge and diver work.
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LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT

Phased Lake Line Condition Assessment
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5.5 Service Area Plans 
This section provides an overview of the service area plans’ structure, followed by detailed plans for each 
of the six service areas. 

The plans are presented in geographic order from the northern limits of the lake line system at Yarrow 
Bay, to the southern limits at the City of Renton boundary. 

5.5.1 Plan Structure 
As previously discussed in Chapter 2, the lake line system has been divided into six service areas for 
analysis and planning. The service areas were developed by grouping sections of the lake line system 
based on the surrounding interdependencies of lake line system hydraulic function, land use, jurisdiction, 
and environmental conditions. A service area includes all attributes of the lake line system such as the 
lake line pipe, pump/flush stations, recirculation maintenance holes, cleanouts, and lateral side-sewers, as 
well as the characteristics of the basin such as parcels/customers, other utility systems, topography and 
land cover, zoning, critical areas, docks, and bulkheads. 

A service area plan summarizes the key characteristics of the area including land use, number of 
customers, lake line system components and area priority. A service area plan consists of four primary 
components: system alternative, pump and flush station improvements, emergency repair fund, and 
other system improvements as shown in Figure 5.10. Associated estimated costs and regulatory 
considerations are also included. 

Figure 5.10 Service Area Plan Components 

The system alternative is the programmatic alternative (in-water, onshore, or upland system) that has 
identified as the preferred alternative to replace the existing lake line system on an area-specific scale. The 
service area plans summarize the determining factors in selecting the preferred alternative for each area. 
While a preferred alternative is indicated for each service area, this is intended to provide a basis for 
budgeting and planning and may not represent the final solution for the entire service areas. Refer to 
Chapter 7 - Implementation Plan for additional discussion, and Appendix E for the complete Alternatives 
Analysis TM. 
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As part of the alternatives analysis, Class 5 opinion of probable construction costs (OPCC) were developed 
for each alternative and service area. The costs provided in the service area plans include: 

 Total bid amount: the Class 5 OPCC represents the “total bid amount” including 30 percent Allowance
for Indeterminates (AFI) and sales tax, and excluding 40 percent construction contingency,
inflation/escalation, soft costs, easements, real estate, permitting, environmental mitigation, and
operational or other system improvements.

 Construction hard cost: the total bid amount with a construction contingency.

 Soft cost: engineering design, engineering services during construction, City labor, legal and printed
materials, construction management by the City with a soft cost contingency.

 Total project cost (TPC): the sum of construction hard cost and soft cost.

 Low range and high range: these ranges are based on Association for the Advancement of Cost
Engineering ranges for construction hard costs only and include estimated soft costs without a high
or low range applied since these soft cost ranges are undefined and would likely differ from
construction ranges.

Pump and flush station improvements are lake line pump and flush station projects identified and 
recommended as part of the 2015 Wastewater Pump Station Evaluation (Murray, Smith & Associates, 
May 2015). This evaluation was a thorough condition assessment of the lake line pump and flush stations 
including site, mechanical, structural, electrical and telemetry components of the stations resulting in a 
capital improvement plan for repair and/or replacement. The recommended improvements are 
considered capital upgrades, beyond typical operations and maintenance. 

All pump and flush station projects identified in this report had a recommended schedule for completion 
between 2015-2026. Any of the recommended pump and flush station improvements that have not been 
completed at the time of management plan development are included as early action projects to be 
completed within the initial near-term implementation period of the management plan. No additional 
condition assessments were completed as part of the management plan development that would allow 
modification of the scope or timeline of repairs since the 2015 evaluation. 

The 2015 Wastewater Pump Station Evaluation provided a summary of capital improvement project costs 
in 2014 dollars. The average 20-City Engineering New Record (ENR) Construction Cost Index (CCI) 
for 2014 was 9806.5. The project costs in 2014 dollars (from the 2015 Evaluation) were escalated to 2023 
dollars using an average 20-City ENR CCI of 13358.17. 

Refer to Chapter 7: Implementation Plan for consideration of re-evaluating the existing pump and flush 
station conditions given the age of the previous assessment. There is the potential for advanced 
degradation/decrease in estimated useful life and change in codes and standards since that time. 

The emergency repair fund is to mitigate the risk of pipe failures by allowing for emergency spot repairs 
prior to implementation of the service area system alternative. The fund value was calculated based on 
pipe segments of the lake line that have the highest likelihood of failure rating (greater than 6, on a scale 
of 3 to 9). This rating was determined by the City based on the likelihood of failure factors (pipe wall loss, 
pipe material, and estimated useful life) as described in the prioritization section of this Chapter. Pipe 
coupon and condition is from the Sewer Lake Line Condition Assessment, Phase 2 – Lake Washington 
(Tetra Tech, December 2016). 
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A per linear foot cost for replacement of the highest rated pipes was used to calculate the recommended 
emergency repair fund for spot repair(s) in a given service area. Specific projects to repair these pipes are 
not proposed; rather, this is considered representative of the pipe condition of the area. Note that this 
cost for replacement is for spot repairs only. The cost to replace an extended segment of pipe or entire 
reach in-water is significantly higher due to the additional elements of extended dewatering, temporary 
bypass, permitting, bathymetric survey, abandonment/removal of existing pipe, and anticipated 
construction of manholes or other access points. Also note that this cost excludes temporary bypass; 
unlike other cost elements, temporary bypass is not proportional to length of the spot repair but rather 
per occurrence. The estimated cost of temporary bypass per repair is approximately $100,000 
(approximately equivalent to 25 additional linear feet). Due to the uncertainty regarding the number of 
discrete repairs that may be required, this amount has not been added separately to the repair fund total. 

Other system improvements are recommended measures specific to a service area to extend the useful 
life of the system and inform the service area strategies and implementation. This includes additional data 
collection measures to re-evaluate and confirm priority of service areas, particularly for assets previously 
identified as high-risk. Other system improvements fall into five categories: Operations Procedure Review, 
Cleaning and Inspection, Access Improvements, Data Collection, and Emergency Repair Planning. 
“Desktop” system improvements, such as Operations Procedure Review, ROW and Easement Review, and 
Emergency Repair Planning, are assumed to be completed by City staff and are not included in the plan 
estimates. 

Estimated costs for the system alternative, pump and flush station improvements, emergency repair fund, 
and other system improvements are provided in each service area plan. The service area plans also include 
an implementation cost summary, presented in 2023 dollars, for each planning period (near-term, 
medium-term, and long-term). 

The service area plans also review the regulatory considerations for the preferred system alternative, 
including policies, environmental impacts (such as stormwater and runoff, turbidity and dissolved oxygen 
[DO], and pollutants), environmental impacts, and permitting. 

Each service area plan begins with an overview summarizing the service area, prioritization results, 
preferred system alternative, and implementation costs. 

5.6 Service Area Plan - Hunts Point and Yarrow Point 

5.6.1 Overview 
The Hunts Point and Yarrow Point Service Area covers the entirety of the lake line system in the Cities of 
Hunts Point and Yarrow Point and serves approximately 587 parcels, which are zoned primarily as 
residential. The lake line system in the Hunts Point and Yarrow Point Service Area consists of four reaches 
with approximately 3.2 miles of lake line, two flush stations, and three pump stations. 

The risk score for the Hunts Point and Yarrow Point Service Area resulted in priority number three of six 
service areas. The implementation period for the Hunts Point and Yarrow Point Service Area is 
medium-term. 

Based on the alternatives analysis, the preferred system alternative identified for the basis of planning and 
budgeting in the Hunts Point and Yarrow Point Service Area is the onshore alternative. 
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A cost summary of the system alternative, pump and flush station improvements, emergency repair fund, 
and other system improvements is provided in Table 5.7. All costs are presented in 2023 dollars. Only 
costs prior to and including the implementation of the system alternative are included. 

The total implementation cost for this service area plan is $254 million. 

Table 5.7 Plan Implementation Costs - Hunts Point and Yarrow Point  

Service Area Plan Components Estimated Cost 
Preferred System Alternative  $234,700,000 
Pump and Flush Station Improvements $4,579,000 
Emergency Repair Fund $6,952,000 
Other System Improvements $8,307,000 
Total $254,718,000 

5.6.2 Lake Line System 
The lake line system in the Hunts Point and Yarrow Point Service Area consists of four reaches with 
approximately 3.2 miles of lake line, two flush stations, and three pump stations as shown in Figure 5.11. 
Flow is conveyed from the outer limits of the service area towards the center, combining at Cozy Cove PS. 
From the Cozy Cove PS, flow leaves the lake line system and is conveyed through an on-land force main 
to manhole located on the south side of State Route (SR)-520, where it discharges to a gravity system. 
Table 5.8 summarizes the lake line system components in the Hunts Point and Yarrow Point Service Area. 

 
Figure 5.11 Lake Line System - Hunts Point and Yarrow Point  



CHAPTER 5 - SERVICE AREA PLANS 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 5-23 

Table 5.8 Lake Line System Components - Hunts Point and Yarrow Point 

Component Description 
Reaches  Reach 1 - Flush No.1 to Yarrow Point PS. 

 Reach 2 - Yarrow Point PS to Cozy Cove PS. 
 Reach 3 - Hunts Point PS to Cozy Cove PS. 
 Reach 4 - Flush No. 2 to Hunts Point PS. 

Pump Stations  Yarrow Point PS: 2 pumps, 380-460 gpm station firm capacity. 
 Cozy Cove PS: 3 pumps, 320-410 gpm station firm capacity. 
 Hunts Point PS: 2 pumps, 270-300 gpm station firm capacity. 

Flush Stations  Flush No. 1: 240 gpm. 
 Flush No. 2: 240 gpm. 

Pipe  16,755 LF of pipe: 
» 2,195 feet on land. 
» 14,560 feet in-water. 

Parcels Served  587 parcels served (155 parcels adjacent to lake line). 

5.6.3 Area Characteristics 
The Hunts Point and Yarrow Point Service Area begins approximately 0.15 miles north of Morningside 
Park, follows the Lake Washington lake line system to incorporate the system in Hunts Point, and ends 
where Fairweather Bay intersects the peninsula containing Fairweather Place roadway as shown in 
Figure 5.9. 

The Hunts Point and Yarrow Point Service Area serves approximately 587 parcels, which are zoned 
primarily as residential and contain approximately 154 private docks with interspersed bulkhead 
infrastructure. The existing zoning in the Hunts Point portion of the service area is single-family residential 
on lots ranging from 20,000 to 40,000 square feet (R-20 and R-40) and public use or town park property 
(Town of Hunts Point 2007 Zoning Map). Similarly, in the Yarrow Point section, the zoning is Public Uses 
and single-family residential (R-15). The public use zoning is composed of Road End Beach Park and the 
Wetherill Nature Preserve (Town of Yarrow Point 2015 Comprehensive Plan). 

The service area is primarily low-intensity development land covered with some medium-intensity 
developed areas and sparse evergreen and deciduous areas and woody wetlands in Wetherill Nature 
Preserve. All the shoreline of the Service Area is located within a moderate to high liquefaction hazard 
area. The Hunts Point and Yarrow Point Service Area also contains the following critical areas: a landslide 
deposit at the northernmost point of Yarrow Point adjacent to Lake Washington, and some steep slopes 
on the east side of Yarrow Point. 

The service area’s characteristics are summarized in Table 5.8. Refer to the EIS for a more detailed 
discussion of the affected environment, including land and shoreline use, earth resources, air quality, 
surface water resources, fisheries and aquatic ecosystems, vegetation and wildlife, noise, transportation, 
cultural resources, and public utilities. 
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Table 5.9 Area Characteristics - Hunts Point and Yarrow Point 

Characteristic Description 
Jurisdictions  Town of Hunts Point. 

 Town of Yarrow Point. 
Zoning  R-20 (Single Family Residential). 

 R-40 (Single Family Residential). 
 R-20A Town Park Property. 
 Public Uses and R-15 (Single Family Residential). 

Parks and Public Spaces  Wetherill Nature Preserve. 
 Road End Beach Park (Yarrow Point Beach Park). 
 Loch Lane Beach Park. 

Geologic Hazards or Limitations  Town of Hunts Point: 
» Relatively limited geologically hazardous areas apart from steep slopes. 

 Town of Yarrow Point: 
» Landslide deposit at northernmost point adjacent to Lake Washington. 
» Steep slopes along periphery adjacent to Lake Washington. 
» Seattle Fault Zone. 

Surface Water Resources   Lake Washington. 
 Yarrow Creek with its outlet located at the Yarrow Bay Wetlands. 
 Water Quality Impairments:  

» Yarrow Creek and Yarrow Bay Wetlands, Category 5: DO and bacteria. 

5.6.4 Area Prioritization 
This section provides a summary of the service area prioritization including the risk score and the 
implementation period for the Hunts Point and Yarrow Point Service Area. 

5.6.4.1 Risk Score 

The likelihood of failure, consequence of failure, and risk scores for the four reaches in the Hunts Point 
and Yarrow Point Service Area are presented in Table 5.10. 

The average risk score for the Hunts Point and Yarrow Point Service Area is 4.39, resulted in its ranking as 
priority number three of the six service areas. 
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5.6.4.2 Implementation Period 

The implementation period for the Hunts Point and Yarrow Point service area is medium-term. 

Table 5.10 Risk Scores - Hunts Point and Yarrow Point 

 Reach 1 -  
Flush No. 1 to 
Yarrow Point PS 

Reach 2 -  
Yarrow Point PS to 
Cozy Cove PS 

Reach 3 -  
Hunts Point PS to 
Cozy Cove PS 

Reach 4 -  
Flush No. 2 to 
Hunts Point PS 

Likelihood of Failure Components 
EUL 2 1 1 1 
Pipe Material 2 2 2 2 
Couponing 2 1 1 1 
Pump and Flush Station Condition 3 3 3 3 
Outside Influences 2 2 2 2 
Overflow History 2 3 3 3 
Weighted LOF Score 2.35 2.31 2.31 2.31 

Consequence of Failure Components 
Environmental Impact 1 1 3 1 
Land Use 2 2 1 1 
Parcels Served 3 3 1 1 
Flow 3 3 3 2 
Location 1 3 3 2 
Operational Access 2 2 2 2 
Weighted COF score 2.05 2.25 1.95 1.35 

Weighted Total Risk Score 4.52 4.58 4.40 4.04 
Service Area Average Risk Score 4.39 

5.6.5 Service Area Plan 

5.6.5.1 System Alternative 

The preferred system alternative for the Hunts Point and Yarrow Point Service Area is the Onshore 
Alternative. Table 5.11 summarizes the consideration factors for each alternative, with red shading 
representing a higher level of complexity for that factor, yellow representing a medium level of 
complexity, and green shading representing a lower level of complexity, and therefore making it the 
preferred alternative for that factor. 

Table 5.11 System Alternatives Analysis Summary - Hunts Point and Yarrow Point 

 Permitting Environmental 
Impact ROW Performance 

O&M 
Technical/ 

Constructability Cost Local 
Community 

In-water         
Onshore         
Upland        
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Onshore was the preferred alternative in this case because it had the least number of red cells, therefore 
representing the lowest level of complexity/difficulty for this Service Area. In addition, it is estimated to be 
the lowest cost alternative given the substantial inherent cost of new pipelines required for an upland 
alternative and the generally more expensive work within Lake Washington for the in-water solution. 
Permitting, environmental impact, and performance/O&M were considered to be somewhat difficult for 
the onshore alternative, but all three of these factors are less difficult than the in-water solution. For all 
three alternatives, the technical complexity and constructability were considered to be high in complexity. 

In-water was not identified as the preferred alternative because of difficulties obtaining permits for this 
work, a substantially higher impact on the environment, and difficulties with operations and maintenance 
of sewer infrastructure within Lake Washington. 

Upland was not identified as the preferred alternative because the upland alternative presents greater 
difficulty with right of way and local community impacts with substantial disruption required to install new 
sewers mains to collect grinder pump discharge. Currently, there is no sewer main within Cozy Cove, 
requiring new infrastructure to move flows away from the lake. While Yarrow Point does have sewer mains 
within the roadway, the number parcels between 132nd Ave NE and the lake on the west side of this 
sewer basin would require long runs of pressurized sewer laterals and impacts to multiple properties. 

The preferred alternative, onshore, is conceptually similar to the existing lake line system. Due to the 
shore’s topography, this is anticipated to be a low-pressure system that will require flush stations and 
pump stations to convey wastewater throughout the system. For the purposes of this plan, it is assumed 
that the contributing basin limits, and the location of the flush stations, pump stations, and point of 
discharge to the upstream (non-lake line) system will remain unchanged for this service area. 

The system alternative cost of implementing the onshore alternative in the Hunts Point and Yarrow Point 
Service Area is summarized in Table 5.12. Refer to Appendix E - Alternatives Analysis TM for detailed cost 
information. 

Table 5.12 System Alternative Cost (Onshore) - Hunts Point and Yarrow Point 

 Onshore Open Cut Cost  Onshore Trenchless Cost 
Total Bid Amount(1) $83,893,000 $104,168,800 
Construction Hard Cost(2) $117,453,000 $145,838,800 
Soft Cost(3) $71,530,000 $88,815,000 
Total Project Cost(4,5) $188,983,000 $234,653,800 
 Low Range (-19 percent) $154,000,000 $191,000,000 
 High Range (+62 percent) $306,000,000 $380,000,000 

Notes: 
(1) Construction bid amount including AFI and Washington State sales tax. 
(2) Includes additional construction contingency for risk-based management reserve due to complex nature of projects.  
(3) Engineering design, construction administration, City labor, permit administration, and soft cost contingency. 
(4) Total estimated project cost including hard and soft costs; with 19 percent reduction for low range, and 62 percent increase 

for high range estimates. 
(5) Costs are in 2023 dollars, and do not include inflation/escalation, real property or easement acquisition, permit fees, or 

mitigation. 
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5.6.5.2 Pump and Flush Station Improvements 

Table 5.13 identifies the pump and flush station locations, original project identification (ID) and 
implementation period per the 2015 assessment, and associated project costs. 

Note the Yarrow Point PS and the Cozy Cove PS indicated some level of deficiency during the 25-year 
design storm. Verification of the pump station sizing should be included in the scoping and verification of 
station improvements.  

Table 5.13 Pump and Flush Station Improvements - Hunts Point and Yarrow Point 

Pump/Flush 
Station 

PS Location Project ID Timing Planning 
Level Cost(1)  

Escalated Cost in 
2023 dollars(2)  

Flush No 1 Parcel number: 9808700746 
Address: 4620 95th Ave NE 
Yarrow Point, 98004 

F1-1 
F1-2 
F1-3 

2018-2022 
2020-2025 
2023-2026 

$5,000 
$75,000 
$630,000 

$7,000 
$103,000 
$859,000 

Yarrow Point PS NE 42nd St ROW 
(Undeveloped street end) 

YP-1 2015-2018 $379,000 $517,000 

Cozy Cove PS Parcel number: 3534900070 
Address: 3268 Hunts Point Road 
Hunts Point 98004 

CC-1 
CC-2 

2015-2018 
2015-2018 

$18,000 
$567,000 

$25,000 
$773,000 

Hunts Point PS Hunts Point Road ROW (roadway) HP-1 2015-2018 $373,000 $509,000 
Flush No. 2 Parcel number: 3534900525 

Address: 3261 Hunts Point Road 
Hunts Point 98004 

F2-1 
F2-2 
F2-3 

2018-2022 
2020-2025 
2023-2026 

$5,000 
$75,000 
$1,230,000 

$7,000 
$103,000 
$1,676,000 

Total    $3,357,000 $4,579,000 
Notes: 
(1) In 2014 dollars from the Wastewater Pump Station Evaluation Final Report by Murray, Smith & Associates (May 2015), 

20-City ENR CCI: 9806.5 
(2) The 20-City ENR CCI used for 2023 was 13358.17. 

5.6.5.3 High-risk Assets 
Lake line pipe segments with a high-risk of failure rating (greater than 6 on a scale of 3 to 9) are noted 
under the following asset IDs: 197889, 197891,197892, 197930, 213181 213508. The locations of these 
pipes are identified in Figure 5.11. 
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Figure 5.12 High-risk Assets - Hunts Point and Yarrow Point 

The length of pipe considered high-risk is approximately 1,738 LF of 16,433 LF, or approximately 11 
percent of the lake line main in the service area. At an average repair cost of $4,000/LF for in-water pipe, 
the recommended emergency repair fund for spot repair(s) in this service area is $6,952,000. 

5.6.5.4 Other System Improvements 
The other system improvements recommended for the Hunts Point and Yarrow Point Service Area are 
summarized in Table 5.14. Operational or internal tasks that are anticipated by City staff are not included 
in the planning level costs (indicated “City Staff” in Table 5.14). Refer to Appendix G for the detailed 
system improvements cost estimate. 

Table 5.14 Other System Improvements - Hunts Point and Yarrow Point 
Type System Improvement Timing Planning Level 

Cost (2023 dollars) 
Operations Procedure Review See Chapter 3 for system-wide recommendations. Near-term City Staff 
Cleaning and Inspection Hydro-jetting and CCTV Inspection. Near-term $4,073,000 
Access Improvements Vegetation/Obstruction clearing at PS and FS. Near-term City Staff 
Data Collection Right-of-way and Easement Review. Near-term City Staff 

Topographic Survey (Optional). Medium-term $4,189,000 
Phase 1 Pipe Coupon Collection. Near-term $45,000 
Phase 2 Pipe Coupon Collection. Near-term $180,000 

Emergency Repair Planning See Chapter 3 for system-wide recommendations.  City Staff 
Total  $8,487,000 

Notes: 
(1) Approximate cost for the coupons in this service area only; coupons to be collected in five service areas in each phase. 
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5.6.6 Regulatory Considerations 

5.6.6.1 Environmental Impacts 

Construction for the Hunts Point and Yarrow Point service area would be done within onshore locations. 
Potential onshore construction methods include the installation of a low-pressure line via open 
cut-and-cover construction, installation of a vacuum sewer system, pipe rehabilitation (sliplining and 
cured-in-place-pipe [CIPP]), and installation of a low-pressure line via trenchless construction. Trenching 
or staging for construction would be the main temporary disturbance for these construction methods, 
which would potentially include displacement of riparian habitat to install new pipeline. Surface water 
resources within this service area include Wetherill Nature Preserve, and Yarrow Creek. 

Clearing and grading of existing riparian habitat or wetland vegetation could potentially result in a 
reduced capacity to filter pollutants and protect surface waters, including areas close to Yarrow Creek and 
the Wetherill Nature Preserve Wetlands. Disturbance of riparian and wetland areas could also cause 
localized alteration of the adjacent aquatic habitat, such as minor changes in shading patterns and a 
possible reduction in organic material input and/or terrestrial prey resources for fish. The temporary loss 
of hydrologic, water quality, or habitat functions due to wetland or riparian habitat disturbance and 
displacement is expected to be offset after construction through site restoration. Restoration can also 
include potential benefits, such as removing invasive species and planting native species in areas that are 
disturbed. 

Construction methods, potential impact, and the surface water resources present within the Hunts Point 
and Yarrow Point service area are summarized below in Table 5.15. 

Table 5.15 Potential Environmental Impacts for Onshore Construction - Hunts Point and Yarrow Point  

Construction 
Method Stormwater and Runoff Turbidity and DO Pollutants 

Surface Water 
Resources Present 
within Service Area 

Open Cut-and-
Cover 

 Requires trench 
dewatering effluent 
during construction. 

 Require installation of a 
shoring system to 
isolate the work area 
from the surrounding 
environment. 

 Potential to increase 
turbidity and lower DO 
during construction 
through construction 
equipment 
staging/excavation 
shoring of the trench. 

 Unassessed 
pollutants in soil 
during trenching 
are separated from 
water resources. 

 Construction 
equipment leaks or 
spills are negligible 
based on distance 
from water 
resources. 

 Lake 
Washington. 

 Yarrow Creek. 
 Wetherill 

Nature 
Preserve 
Wetlands. 

Vacuum Sewer 

Rehabilitation   Temporary 
development of 
construction entrances 
and staging activities. 

 Minimal impacts to 
turbidity and DO. 

Trenchless  Minimal disturbance of 
sediment. 

 Minimal impacts to 
turbidity and DO. 

Onshore alternatives avoid potential in-water impacts to sockeye salmon spawning locations (e.g., 
northwest tip of Hunts Point) and sensitive water quality areas (e.g., Yarrow Creek and Yarrow Bay 
wetlands). Potential turbidity increases to locations where DO is already a concern to surface water 
resources should be considered during development of construction best management practices (BMP). 
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Because most areas of the Hunts Point and Yarrow Point service area are developed, avoidance and 
minimization measures should be considered for areas with notable riparian or wetland vegetation. 

Avoiding environmental impacts will be critical to onshore construction methods within the Hunts Point 
and Yarrow Point service area. For example, use of trenchless methods for stream crossings or within 
wetlands will help to avoid impacts to critical habitat. Other routes around streams and wetlands (e.g., 
short in-water segments that prioritize the rehabilitation of existing pipes) could also be used for these 
areas. Accessing the lake line system through existing maintenance holes, where feasible, and reducing 
direct interactions with sensitive habitats will help to avoid such impacts. 

5.6.6.2 Permitting 

Onshore construction is generally located between residences and the Ordinary High-Water Mark (OHWM) 
of Lake Washington (within 200 feet) and is thus subject to shoreline permitting and adherence to local 
Shoreline Master Plan (SMP) requirements. If there are areas within the Hunts Point and Yarrow Point 
service area where the onshore alternative is not feasible, or where there will be impacts to federal- or 
state-regulated wetlands or surface waters, then the project will require additional coordination with 
federal and state agencies and tribes. Necessary permits within the Hunts Point and Yarrow Point service 
area are identified in Table 5.16. Because there are sensitive resources in this services area, these 
coordination items were flagged as only potentially avoided in the table below. 

Table 5.16 Permit Matrix - Hunts Point and Yarrow Point  
Authority Type of  

Permit/Authorization 
Permit  
Timeline Estimate 

Trigger 

Federal(1) 
USACE Section 10 of the RHA 

and Section 404 of the 
CWA. 

6-2 months 
(potentially avoided). 

 Requires a permit for any work in, over or under 
navigable waters of the US. 

 Grading or mechanized land clearing of wetlands. 
 Discharging material in US waters. 
 Requires compliance with the NHPA and ESA, and 

the MSA. 
NMFS and 
USFWS 

ESA and Essential 
Fish Habitat (under the 
MSA) Consultation. 

6-24 months 
(potentially avoided). 

 Required if there is a federal nexus for the project. 
 Federal nexus = issuance of a federal permit or use 

of federal funding. 
Federal Tribes Tribal Agreements. 6-12 months 

(potentially avoided). 
 Potential impacts within a reservation, areas of 

cultural significance, or Usual and Accustomed 
fishing areas. 

State Permits(2) 
DAHP Section 106 of the 

NHPA 
6-12 months 
(potentially avoided). 

 Required if there is a federal nexus for the project. 
 Federal nexus =potential for ground disturbance or 

effects on historic properties or cultural resources. 
Ecology Construction 

Stormwater General 
Permit 

6-12 months.  Discharge to surface waters through the stormwater 
system. 

Ecology Section 401 of the  
CWA WQC 

6-12 months 
(potentially avoided). 

 Required if there is a federal nexus for the project. 
 Federal nexus = issuing a license or permit; Ecology 

makes a determination on a WQC request or waives 
the right to review. 
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Authority Type of  
Permit/Authorization 

Permit  
Timeline Estimate 

Trigger 

Ecology Shoreline Permit or 
Variance Review 

1 month.  Required if there is a shoreline permit issued. 

WDFW HPA 45 days 
(potentially avoided). 

 Work that uses, diverts, obstructs, or changes the 
natural flow or bed or bank of state waters. 

Local Permits(2) 
Local 
Jurisdiction 
(Hunts Point, 
Bellevue,  
Yarrow Point) 

SEPA Compliance Issued with a land 
use/shoreline 
permit. 

 Proposed activities that are not considered exempt 
from SEPA (per Chapter 43.21C RCW and 
WAC 197-11). 

 Includes 14-day appeal process. 
Land Use Permit(s) 6-18 months.  Activities proposed near or within critical areas or 

their buffer(s).  
Shoreline Permit(s) 6-18 months.  Activities proposed near or within shoreline areas or 

within 200 feet of the shoreline.  
Clearing and Grading 
Permit(s) 

6-12 months.  Land disturbing activities, including excavating, 
boring, or changing the natural drainage course. 

ROW Use Permit(s) 3-6 months.  Projects that require traffic or pedestrian diversions. 
 Project may just require a haul route permit issued 

through the ROW department. 
Notes: 
(1) Not triggered unless wetlands or federal navigable waters are impacted. 
(2) Potential permits may include, but are not limited to, those listed. When individual projects are carried forward under the 

Management Plan, all applicable permits will be determined as required and will comply with the requirements of those 
permits. 

CWA - Clean Water Act; DAHP - Department of Archeology and Historic Preservation; ESA - Endangered Species Act; 
HPA - Hydraulic Project Approval; MSA - Magnuson–Stevens Fishery Conservation and Management Act; NHPA - National 
Historic Preservation Act; NMFS - National Marine Fisheries Service; RCW - Revised Code of Washington; RHA - Rivers and 
Harbors Act; USFWS - United States Fisheries and Wildlife Service; WQC - Water Quality Certification. 

5.6.6.3 Mitigation 

Trenching would be the main temporary disturbance using onshore construction methods, which 
would potentially include displacement of riparian habitat to install new pipeline. The shoreline of 
Lake Washington is heavily developed or degraded, with little natural riparian vegetation except for 
notable wetlands along the shoreline, including Wetherill Nature Preserve, and areas surrounding streams 
(e.g., Yarrow Creek). Mitigation measures include the general provisions described in Chapter 3. These 
measures are primarily construction BMPs to avoid and minimize temporary impacts. 

5.7 Service Area Plan - Evergreen Point 

5.7.1 Overview 
The Evergreen Point Service Area covers a small portion of Hunts Point and the western side of the 
Fairweather Bay peninsula north of SR-520; spans the lake line system into the City of Medina, Evergreen 
Point, and the portion of the system that intersects SR-520 perpendicularly; and ends approximately 
0.4 miles south of SR-520. The Evergreen Point Service Area serves approximately 172 parcels where the 
existing zoning is primarily single-family residential and parks and public places. The lake line system in 
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the Evergreen Point Service Area consists of three reaches with approximately 1.6 miles of lake line, one 
flush station, and three pump stations. 

The risk score for the Evergreen Point Service Area places it as priority number five out of the six service 
areas. The implementation period for the Evergreen Point service area is medium-term. 

Based on the alternatives analysis, the preferred system alternative identified for the basis of planning and 
budgeting in the Evergreen Point Service Area is the onshore alternative. 

A cost summary of the system alternative, pump and flush station improvements, emergency repair fund, 
and other system improvements is provided in Table 5.17. All costs are presented in terms of 2023 dollars. 
Only costs prior to and those including the implementation of the system alternative are included. 

The total implementation cost for this service area plan is $255 million. 

Table 5.17 Plan Implementation Costs – Evergreen Point 

Service Area Plan Components Estimated Cost 
Preferred System Alternative $127,500,000 
Pump and Flush Station Improvements $1,878,000 
Emergency Repair Fund $16,172,000 
Other System Improvements $4,289,000 
Total $149,839,000 

5.7.2 Lake Line System 
The lake line system in the Evergreen Point Service Area consists of three reaches with approximately 
1.6 miles of lake line, one flush station, and three pump stations, as shown in Figure 5.13. Flow is 
conveyed from the southwest limits of the service area towards the north end of Evergreen Point to the 
Evergreen West Pump Stations. Evergreen West is an intermediate pump station that further conveys flow 
around Evergreen Point to the Evergreen East Pump Station, an additional intermediate pump station. 
From Evergreen East, flow is conveyed to the southeast limit of the service area where the flow enters a 
gravity system (near the mouth of Fairweather Bay) where it is no longer classified by the City as a lake 
line system. This gravity system flows to Fairweather Pump Station, just north of SR-520, which also 
collects gravity flow from the southern non-lake line customers of Hunts Point. Table 5.19 summarizes the 
lake line system components in the Evergreen Point Service Area. For planning purposes, improvements 
to the Fairweather Pump Station are included in the service area plan because it is required as part of the 
system to convey flow downstream of the Evergreen East Pump Station. Note that Fairweather Pump 
Station also collects flow from the adjacent, non-lake line gravity systems. 
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Figure 5.13 Lake Line System - Evergreen Point 

Table 5.18 Lake Line System Components - Evergreen Point 

Component Description 
Reaches  Reach 5 - Evergreen East PS to Fairweather PS. 

 Reach 6 - Evergreen West PS to Evergreen East PS. 
 Reach 7 - Flush No.3 to Evergreen West PS. 

Pump Stations  Evergreen East PS: 2 pumps, 490-540 gpm station firm capacity. 
 Evergreen West PS: 2 pumps, 230-260 gpm station firm capacity. 
 Fairweather PS: 3 pumps, 750 gpm station firm capacity.  

Flush Stations  Flush No. 3 
Pipe  8,423 linear feet of pipe: 

» 2,900feet on land. 
» 5,523 feet in-water. 

Parcels Served  172 parcels served (86 parcels adjacent to lake line). 

5.7.3 Area Characteristics 
The Evergreen Point Service Area covers a small portion of Hunts Point and the western side of the 
Fairweather Bay peninsula north of SR-520; spans the lake line system into the City of Medina, Evergreen 
Point, and the portion of the system that intersects SR-520 perpendicularly; and ends approximately 0.4 
miles south of SR-520, as shown in Figure 5.12. 
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The Evergreen Point Service Area serves approximately 172 parcels where the existing zoning is primarily 
single-family residential and parks and public places, including Lake Lane Park and Fairweather Nature 
Preserve and Park (Town of Hunts Point 2007 Zoning Map and City of Medina 2018 Official Zoning Map). 
There are approximately 72 private docks along the shoreline and a City of Medina dock at Lake Lane 
Park. The land cover in the service area is primarily open space and low-intensity development with 
medium- to high-intensity development for SR-520 and interspersed forest cover. The shoreline of the 
Evergreen Point Service Area is within a moderate to high liquefaction hazard area and contains a small 
landslide deposit along the shoreline north of NE 24th Street. 

The service area’s characteristics are summarized in Table 5.18. Refer to the EIS for a more detailed 
discussion of the affected environment, including land and shoreline use, earth resources, air quality, 
surface water resources, fisheries and aquatic ecosystems, vegetation and wildlife, noise, transportation, 
cultural resources, and public utilities. 

Table 5.19 Area Characteristics – Evergreen Point 

Characteristic Description 
Jurisdiction  City of Medina. 
Zoning and Land Use  R-20 (Single Family Residential). 
Parks and Public Spaces  WSDOT SR-520 ROW. 

 City of Medina Lake Lane Community Dock. 
Geologic Hazards or Limitations  Interspersed areas of landslide deposits west of Evergreen Point Road. 

 Steep slopes along Lake Washington for span of Evergreen Point Road. 
 Seattle Fault Zone. 

Surface Water Resources   Lake Washington. 
 Fairweather Creek (not adjacent to lake line). 

5.7.4 Area Prioritization 
This section provides a summary of the service area prioritization including the risk score and the 
implementation period for the Evergreen Point Service Area. 

5.7.4.1 Risk Score 

The likelihood of failure, consequence of failure, and risk scores for the four reaches in the Evergreen 
Point Service Area are presented in Table 5.20. 

The average risk score for the Evergreen Point Service Area is 4.31, resulting in its ranking as priority 
number five of the six service areas. 

5.7.4.2 Implementation Period 

The implementation period for the Evergreen Point service area is medium-term. 
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Table 5.20 Risk Scores – Evergreen Point 

 Reach 5 -  
Evergreen East PS to 
Fairweather PS 

Reach 6 -  
Evergreen West PS to 
Evergreen East PS 

Reach 7 -  
Flush No. 3 to 
Evergreen West PS 

Likelihood of Failure Components 
EUL 3 3 1 
Pipe Material 2 3 2 
Couponing 3 3 2 
Pump and Flush Station Condition 3 3 2 
Outside Influences 1 1 2 
Overflow History 3 1 2 
Weighted LOF Score 2.69 2.40 1.89 

Consequence of Failure Components 
Environmental Impact 1 1 3 
Land Use 2 2 1 
Number Of Customers 2 1 2 
Flow 1 3 2 
Location 1 1 3 
Operational Access 1 2 3 
Weighted COF Score 1.45 1.55 2.25 

Weighted Total Risk Score 4.64 4.29 4.00 
Service Area Average Risk Score 4.31 

5.7.5 Service Area Plan 

5.7.5.1 System Alternative 

The preferred system alternative for the Evergreen Point Service Area is the onshore alternative. 
Table 5.21 summarizes the factors for consideration for each alternative, with red shading representing a 
higher level of complexity for that factor, yellow shading representing a medium level of complexity, and 
green shading representing a lower level of complexity, and therefore the preferred alternative for that 
factor. 

Table 5.21 System Alternatives Analysis Summary – Evergreen Point 

 Permitting Environmental 
Impact ROW Performance 

O&M 
Technical/ 

Constructability Cost Local 
Community 

In-water         
Onshore         
Upland        

Onshore was the preferred alternative because it had the least number of red cells, therefore representing 
the lowest level of complexity/difficulty for this Service Area. Additionally, it was estimated that the 
onshore would cost less in comparison to the upland alternative. Further, the impact to right of way for 
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the onshore alternative was deemed less significant due to a third of the existing lake line alignment 
already being located onshore. Permitting, environmental impact, and performance/O&M were 
considered to be somewhat difficult for the onshore alternative, but all three of these factors are less 
difficult than the in-water solution. All three alternatives were considered to have similarly difficult 
technical and constructability challenges. 

In-water was not identified as the preferred alternative because of difficulties permitting this work, a 
substantially higher impact on the environment, and difficulties with operations and maintenance of sewer 
infrastructure within Lake Washington. Although the impacts to the local community were considered less 
for the in-water work, avoiding the need to perform work on private property, the higher total number of 
difficult factors outweighed the local community benefits. 

Upland was not identified as the preferred alternative because the existing roadway is located far from the 
shore, and the existing sewer infrastructure is minimal along Evergreen Point Rd. Consequently, impacts 
on right of way and the local community were greater than moving the sewer infrastructure onshore. 
Although the alternatives were relatively similar in their technical and constructability challenges, 
constructing an entirely new upland system with grinder pumps on every parcel would be the costliest 
approach. 

The preferred alternative of onshore is conceptually similar to the existing lake line system, where because 
of the shore’s topography, this will be a low-pressure system that will necessitate flush stations and pump 
stations to move wastewater through the system. In this plan, it is assumed that Flush Station No. 3 would 
require replacement of the lake intake pipe as well as electrical and instrumentation upgrades. 
Additionally, Flush Station No. 3, Evergreen East PS, and Evergreen West PS would all require pump 
replacements because their existing equipment is nearing the end of its useful life. 

The cost of implementing the onshore system alternative in the Evergreen Point Service Area is 
summarized in Table 5.22. Refer to Appendix E – Alternatives Analysis TM for detailed cost information. 

Table 5.22 System Alternative Cost (Onshore) - Evergreen Point 
 Onshore Open Cut Cost Onshore Trenchless Cost 
Total Bid Amount(1) $50,967,800 $56,550,400 
Construction Hard Cost(2) $71,357,800 $79,180,400 
Soft Cost(3) $43,457,000 $48,220,000 
Total Project Cost(4) $114,814,800 $127,400,400 
 Low Range (-19 percent) $93,000,000 $104,000,000 
 High Range (+62 percent) $186,000,000 $207,000,000 

Notes: 
(1) Construction bid amount including AFI and Washington State sales tax. 
(2) Includes additional construction contingency for risk-based management reserve due to complex nature of projects.  
(3) Engineering design, construction administration, City labor, permit administration, and soft cost contingency.  
(4) Total estimated project cost including hard and soft costs; with 19 percent reduction for low range, and 62 percent increase 

for high range estimates.  
(5) Costs are in 2023 dollars, and do not include inflation/escalation, real property or easement acquisition, permit fees, or 

mitigation. 
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5.7.5.2 Pump and Flush Station Improvements 

Table 5.23 identifies the pump and flush station locations, original project identification (ID) and 
implementation period per the 2015 assessment, and associated project costs. 

Note the Evergreen West PS and the Evergreen East PS indicated some level of deficiency during the 
25-year design storm. Verification of the pump station sizing should be included in the scoping and 
verification of station improvements.  

Table 5.23 Pump and Flush Station Improvements – Evergreen Point 

Pump/ 
Flush Station 

PS Location Project ID Timing Planning 
Level Cost(1) 

Escalated Cost 
in 2023 dollars(2) 

Flush No. 3(3) Parcel number: 9808700746 
Address: 3606 Evergreen Point Rd 
Medina, 98039 

F3-1 
F3-2 

2015-2018 
2023-2026 

$75,000 
$300,000 

$103,000 
$409,000 

Evergreen West PS Parcel number: 2425049120 
3606 Evergreen Point Rd 
Medina, 98039 

EW-1 2015-2018 $352,000 $480,000 

Evergreen East PS Parcel number: 3534900070 
Address: Lake Lane ROW 
Medina 98039 
(Adjacent to 3448 NE 78th Pl) 

EE-1 2015-2018 $344,000 $469,000 

Fairweather PS Parcel number: 2472700056 
(City-owned parcel) 
Address: Hunts Point 98004 
(Adjacent to 3001 Hunts Point Cir) 

N/A Not Specified $306,000 $417,000 

Total    $1,377,000 $1,878,000 
Notes: 
(1) In 2014 dollars from the Wastewater Pump Station Evaluation Final Report by Murray, Smith & Associates (May 2015), 

20-City ENR CCI: 9806.5 
(2) The 20-City ENR CCI used for 2023 was 13358.17. 
(3) Flush No. 3 is also included in the Medina South Service Area pump and flush station improvements. 

5.7.5.3 High-risk Assets 
Pipe segments of the lake line with a high-risk of failure rating (greater than 6 on a scale of 3 to 9) are the 
following asset IDs: 198711, 198743, 198857, 213402, 198738, 198824, 198930, 198931, 198935, and 
525329. The locations of these pipes are identified in Figure 5.14. 
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Figure 5.14 High-risk Assets - Evergreen Point 

The length of pipe considered high-risk is approximately 4,043 LF of 8,423 LF, or approximately 48 percent 
of the lake line main in the service area. At an average repair cost of $4,000/LF for in-water pipe, the 
recommended emergency repair fund for spot repair(s) in this service area is $16,172,000. 

5.7.5.4 Other System Improvements 
The other system improvements recommended for the Evergreen Point Service Area are summarized in 
Table 5.24. Operational or internal tasks that are anticipated by City staff are not included in the planning 
level costs (indicated “City Staff” in Table 5.24). Refer to Appendix G for the detailed system improvements 
cost estimates. 

Table 5.24 Other System Improvements – Evergreen Point 
Type System Improvement Timing Planning Level 

Cost (2023 dollars) 
Operations Procedure Review See Chapter 3 for System-Wide Recommendations Near-term City Staff 
Cleaning and Inspection Hydro-jetting and CCTV Inspection Near-term $2,048,000 
Access Improvements Vegetation/Obstruction clearing at PS and FS Near-term City Staff 
Data Collection Right-of-way and Easement Review Near-term City Staff 

Topographic Survey $2,106,000 
Phase 1 Pipe Coupon Collection $90,000 
Phase 2 Pipe Coupon Collection $45,000 

Emergency Repair Planning See Chapter 3 for System-Wide Recommendations  City Staff 
Total  $4,289,000 

Notes: 
(1) Approximate cost for the coupons in this service area only; coupons to be collected in five service areas in each phase. 
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5.7.6 Regulatory Considerations 

5.7.6.1 Environmental Impacts 

Construction for the Evergreen Point service area would be within onshore locations. Potential onshore 
construction methods include installation of a low-pressure line via open cut-and-cover construction, 
installation of a vacuum sewer system, pipe rehabilitation (sliplining and CIPP), and installation of a low-
pressure line via trenchless construction. Trenching or staging for construction would be the main 
temporary disturbance for these construction methods, which would potentially include displacement of 
riparian habitat to install new pipeline. The majority of this service area’s shoreline is developed with 
single-family residences with modified shorelines. No surface water resources are currently identified 
within this service area other than the adjacent Lake Washington shoreline. 

Construction methods, potential impact, and the surface water resources present within the Evergreen 
Point service area are summarized below in Table 5.25. 

Table 5.25 Potential Environmental Impacts for Onshore Construction - Evergreen Point  

Construction 
Method 

Stormwater and Runoff Turbidity and DO Pollutants Surface Water 
Resources Present 
within Service Area 

Open cut-and-
cover 

 Requires trench 
dewatering effluent 
during construction. 

 Requires installation of 
a shoring system to 
isolate the work area 
from the surrounding 
environment. 

 No impacts if 
stormwater and 
runoff is 
controlled before 
discharge to 
stormwater 
system. 

 Unassessed pollutants 
in soil during trenching 
are separated from 
water resources. 

 Construction 
equipment leaks or 
spills are negligible 
based on distance 
from water resources. 

 Lake 
Washington. 

Vacuum sewer 

Rehabilitation   Temporary 
development of 
construction entrances 
and staging activities. 

 No impacts. 

Trenchless  Minimal disturbance of 
sediment. 

 No impacts. 

Onshore alternatives avoid potential in-water impacts to sockeye salmon spawning locations (e.g., western 
side of Evergreen Point). Because there are no surface water resources in this service area, other than Lake 
Washington, if stormwater and runoff is controlled using standard BMPs during construction then there 
will be no impacts to potential turbidity increases or DO decreases. Most areas of the Evergreen Point 
service area are developed, which reduces the need to protect more sensitive riparian vegetation. 
Accessing the lake line system through existing maintenance holes (e.g., rehabilitation), where feasible, or 
prioritizing already developed locations for pipe installation and reducing direct interactions with sensitive 
habitat will help to avoid environmental impacts within this service area. 
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5.7.6.2 Permitting 

Onshore construction is generally located between residences and the OHWM of Lake Washington (within 
200 feet) and is thus subject to shoreline permitting and adherence to local SMP requirements. Evergreen 
Point Service Area falls under the jurisdiction of the City of Medina. If there are areas within the service 
area where the onshore alternative is not feasible, or where there will be impacts to federal- or 
state-regulated wetlands or surface waters, then the project will require additional coordination with 
federal and state agencies and tribes. However, no surface water locations were identified at the planning 
level. Necessary permits within the Evergreen Point service area are identified in Table 5.26. 

Table 5.26 Permit Matrix - Evergreen Point  

Authority Type of  
Permit/Authorization 

Permit  
Timeline Estimate 

Trigger 

State Permits(1) 
Ecology Construction Stormwater 

General Permit 
6-12 months.  Discharge to surface waters through the 

stormwater system. 
Ecology Shoreline Permit or Variance 

Review 
1 month.  Required if there is a shoreline permit 

issued. 
Local Permits(1) 
City of Medina SEPA Compliance Issued with a land 

use/ shoreline 
permit. 

 Proposed activities that are not considered 
exempt from SEPA (per Chapter 43.21C 
RCW and WAC 197-11). 

 Includes 14-day appeal process. 
Land Use Permit(s) 6-18 months.  Activities proposed near or within critical 

areas or their buffer(s).  
Shoreline Permit(s) 6-18 months.  Activities proposed near or within shoreline 

areas or within 200 feet of the shoreline.  
Grading and Drainage 
Permit(s) 

6-12 months.  Land disturbing activities, including 
excavating, boring, or changing the natural 
drainage course. 

ROW Use Permit(s) 3-6 months.  Projects that require traffic or pedestrian 
diversions. 

 Project may just require a haul route permit 
issued through the ROW department. 

Notes: 
(1) Potential permits may include, but are not limited to, those listed. When individual projects are carried forward under the 

Management Plan, all applicable permits will be determined as required and will comply with the requirements of those 
permits. 

5.7.6.3 Mitigation 

Onshore locations are heavily developed or degraded within the Evergreen Point service area, but there 
are locations that would require mitigation measures. Mitigation measures include the general provisions 
described in Chapter 3. Enhancement measures identified for in-water and shoreline locations are also 
relevant to the Evergreen Point service area. 
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5.8 Service Area Plan - Medina South 

5.8.1 Overview 
The Medina South Service Area encompasses most of the lake line system in the City of Medina and 
serves approximately 213 parcels zoned primarily as single-family residential and parks and public places. 
The lake line system in the Medina South service area consists of four reaches with approximately 
2.3 miles of lake line, two flush stations, and two pump stations. 

The risk score for the Medina South Service Area resulting in its ranking of priority number six of six 
service areas. The implementation period for the Medina South service area is long-term. 

Based on the alternatives analysis, the preferred system alternative identified for the basis of planning and 
budgeting in the Medina South Service area is the upland alternative. 

A cost summary of the system alternative, pump and flush station improvements, emergency repair fund, 
and other system improvements is provided in Table 5.27. All costs are presented in 2023 dollars. 

The total implementation cost for this service area plan is $215 million. 

Table 5.27 Service Area Plan Implementation Costs - Medina South 

Service Area Plan Components Estimated Cost 
Preferred System Alternative $199,800,000 
Pump and Flush Station Improvements $1,900,000 
Emergency Repair Fund $4,960,000 
Other System Improvements $7,930,000 
Total $214,590,000 

5.8.2 Lake Line System 
2.3 miles of lake line, two flush stations, and two pump stations as shown in Figure 5.15. Flow is conveyed 
from Flush Station No. 3 at the northern limit of the service area south to the Lakecrest PS. A short 
segment of gravity lake line also flows directly to the intermediate Lakecrest PS. The flow continues from 
Lakecrest PS southward to Medina City Hall PS. Flush No. 4 conveys flow from the southeast limit of the 
service area near Groat Point also to the Medina City Hall PS. The pumped discharge connects to a gravity 
system two blocks north of Medina City Hall. Note that Flush Station No. 3 provides intake flow to both 
the Evergreen Point and Medina South service areas. Table 5.29 summarizes the lake line system 
components in the Medina South Service Area. 
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Figure 5.15 Lake Line System - Medina South 

Table 5.28 Lake Line System Components - Medina South 

Component Description 
Reaches  Reach 8 - Flush No. 3 to Lakecrest PS. 

 Reach 9 - Lakecrest PS (gravity reach). 
 Reach 10 - Medina City Hall PS. 
 Reach 11 - Flush No. 4 to Medina City Hall PS. 

Pump Stations  Lakecrest PS: 2 pumps, 360-380 gpm station firm capacity. 
 Medina City Hall PS: 2 pumps, 700 gpm station firm capacity. 

Flush Stations  Flush No. 3. 
 Flush No. 4. 

Pipe  12,320 LF of pipe: 
» 586 feet on land. 
» 11,734 feet in-water. 

Parcels Served  213 parcels served (83 parcels adjacent to lake line). 

5.8.3 Area Characteristics 
The Medina South Service Area encompasses most of the lake line system in the City of Medina, 
beginning at the southern terminus of the Evergreen Point Service Area south of SR-520, extending along 
the shoreline of Lake Washington, following the lake line system to the edge of Groat Point at 
Meydenbauer Bay, and covering about half of the Groat Point peninsula inland as shown in Figure 5.15. 
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The Medina South Service Area serves approximately 213 parcels and is zoned primarily as single-family 
residential and parks and public places, including Medina Beach Park and Viewpoint Park (City of Medina 
2018 Official Zoning Map). There are approximately 75 private docks along the shoreline and a City of 
Medina dock at Viewpoint Park at 84th Avenue NE. The land cover in the service area is partially 
evergreen forest and open space development with areas of low- to medium-intensity development in 
the southern portion. The shoreline of the Medina South Service Area is within a moderate to high 
liquefaction hazard area and contains the following critical areas: interspersed areas of landslide deposits 
west of Evergreen Point Road near 73rd Avenue NE and steep slopes along Lake Washington for the span 
of Evergreen Point Road. 

Characteristics of the service area are summarized in Table 5.28. Refer to the EIS for a more detailed 
discussion of the affected environment, including land and shoreline use, earth resources, air quality, 
surface water resources, fisheries and aquatic ecosystems, vegetation and wildlife, noise, transportation, 
cultural resources, and public utilities. 

Table 5.29 Service Area Characteristics – Medina South 

Characteristic Description 
Jurisdiction  City of Medina. 
Zoning and Land Use  R-16 (Single Family Residential). 

 R-20 (Single Family Residential). 
 R-30 (Single Family Residential). 
 Public (Parks and Public Spaces). 

Parks and Public Spaces  Viewpoint Park. 
 Medina City Hall. 
 Medina Beach Park. 

Geologic Hazards or Limitations  Interspersed areas of landslide deposits west of Evergreen Point Road. 
 Steep slopes along Lake Washington for span of Evergreen Point Road. 
 Seattle Fault Zone. 

Surface Water Resources   Lake Washington. 

5.8.4 Area Prioritization 
This section provides a summary of the service area prioritization including the risk score and the 
implementation period for the Medina South Service Area. 

5.8.4.1 Risk Score 

The likelihood of failure, consequence of failure, and risk scores for the four reaches in the Medina South 
Service Area are presented in Table 5.30. 

The average risk score for the Medina South Service Area is 3.81, resulting in its ranking as priority 
number six of the six service areas. 

5.8.4.2 Implementation Period 

The implementation period for the Medina South service area is long-term. 
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Table 5.30 Risk Scores - Medina South 

 Reach 8:  
Flush No. 3 to 
Lakecrest PS 

Reach 9:  
Lakecrest PS 
(gravity reach) 

Reach 10:  
Medina City  
Hall PS 

Reach 11: 
Flush No. 4 to 
Medina City Hall PS 

Likelihood of Failure Components 
EUL 1 3 1 1 
Pipe Material 2 3 2 2 
Couponing 2 3 1 1 
Pump and Flush Station Condition 2 2 2 2 
Outside Influences 1 1 2 2 
Overflow History 1 1 2 3 
Weighted LOF Score 1.59 2.05 1.76 1.96 

Consequence of Failure Components 
Environmental Impact 3 3 1 3 
Land Use 1 1 3 3 
Number Of Customers 1 1 1 3 
Flow 2 2 3 3 
Location 3 1 2 3 
Operational Access 3 1 1 3 
Weighted COF Score 2.00 1.50 1.70 3.00 

Weighted Total Risk Score 3.43 3.77 3.48 4.54 
Service Area Average Risk Score 3.81 

5.8.5 Service Area Plan 

5.8.5.1 System Alternative 
The preferred alternative for the Medina South Service Area is the upland alternative. Table 5.31 
summarizes the factors for consideration for each alternative, with red shading representing a higher level 
of complexity for that factor, yellow shading representing a medium level of complexity, and a green 
shading representing a lower level of complexity, and therefore the preferred alternative for that factor. 

Table 5.31 System Alternatives Analysis Summary - Medina South 

 Permitting Environmental 
Impact ROW Performance 

O&M 
Technical/ 

Constructability Cost Local 
Community 

In-water        
Onshore        
Upland        

Upland was the preferred alternative because it had the least number of red cells, therefore representing 
the lowest level of complexity / difficulty for this Service Area. Upland permitting is generally the least 
difficult, due to the anticipated lower number of permits and permit coordination efforts with the 
appropriate agencies than compared to that of onshore work or in-water work. The environmental impact 
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is also considerably less significant for the upland alternative as there are no environmentally sensitive 
areas in the Medina South upland service area. The upland solution would also provide easier access for 
maintenance and better overall performance when compared to the in-water or onshore alternatives. The 
construction of a grinder pump system to lift wastewater up and into the collection system would also 
cause less disturbances to the primarily residents along the lake than the onshore alternative. From a cost 
standpoint, upland is the highest cost alternative, but only marginally, and still within the general Class 5 
estimating range of the other alternatives. All three alternatives were considered to have similarly difficult 
technical and constructability challenges. 

In-water was not identified as the preferred alternative because of difficulties permitting this work, a 
substantially higher impact on the environment, and difficulties with operations and maintenance of sewer 
infrastructure within Lake Washington. 

Onshore was not identified as the preferred alternative since, comparatively speaking, it was not any less 
complex than the upland alternative. Permitting, environmental impacts, and performance/O&M were 
considered to be somewhat more difficult for the onshore alternative, but all three of these factors are 
less complex than the in-water alternative. Construction work would also be the most impactful to 
residents for the onshore alternative. 

The preferred alternative of upland would require construction of grinder pumps to lift wastewater back 
to either a new or existing sewer main within Evergreen Point Road or Overlake Drive W. Lake Crest Pump 
Station would need rehabilitation with pump replacements and a new force main to Evergreen Point 
Road. Similar to the existing conditions, the Medina City Hall Pump Station would need pump 
replacements to continue conveying flow to NE 8th street. Flush Station No. 4 would be abandoned as 
part of abandoning the existing lake line system. 

The cost of implementing the upland system alternative in the Medina South service area is summarized 
in Table 5.32. Refer to Appendix E – Alternatives Analysis TM for detailed cost information. 

Table 5.32 System Alternative Cost (Onshore) - Medina South 

 Upland Cost 
Total Bid Amount(1) $88,673,700 
Construction Hard Cost(2) $124,143,700 
Soft Cost(3) $75,603,000 
Total Project Cost(4) $199,746,700 
 Low Range (-19 percent) $163,000,000 
 High Range (+62 percent) $324,000,000 

Notes: 
(1) Construction bid amount including AFI and Washington State sales tax. 
(2) Includes additional construction contingency for risk-based management reserve due to complex nature of projects.  
(3) Engineering design, construction administration, City labor, permit administration, and soft cost contingency.  
(4) Total estimated project cost including hard and soft costs; with 19 percent reduction for low range, and 62 percent increase 

for high range estimates. 
(5) Costs are in 2023 dollars, and do not include inflation/escalation, real property or easement acquisition, permit fees, or 

mitigation. 
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5.8.5.2 Pump and Flush Station Improvements 

Table 5.33 identifies the pump and flush station locations, original project ID and implementation period 
per the 2015 assessment, and associated project costs. 

Table 5.33 Pump and Flush Station Improvements - Medina South 

Pump/Flush 
Station 

PS Location Project ID Timing Planning  
Level Cost(1) 

Escalated Cost 
in 2023 dollars(2) 

Flush No. 3 Parcel number: 9808700746 
Address: 3606 Evergreen Point Rd 
Medina, 98039 

F3-1 
F3-2 

2015-2018 
2023-2026 

$75,000 
$300,000 

$103,000 
$409,000 

Flush No. 4 Parcel number: 9389700030 
Address: 8875 Overlake Dr. W 
Medina, 98039 

F4-1 
F4-2 
F4-3 

2018-2022 
2020-2025 
2023-2026 

$5,000 
$75,000 
$285,000 

$7,000 
$103,000 
$389,000 

Lakecrest PS Parcel number: 400050TRCT 
Address: Adjacent to 1811 73rd Ave NE 
Medina 98039 

LC-1 
LC-2 

N/A 
2018-2022 

N/A 
$360,000 

$491,000 

Medina City Hall 
PS 

Parcel number: 5427300050  
(City of Medina owned parcel) 
Address: 501 Evergreen Point Rd 
Medina, 98039 

(None) 2015-2018 $292,000 $398,000 

Total    $1,392,000 $1,900,000 
Notes: 
(1) In 2014 dollars from the Wastewater Pump Station Evaluation Final Report by Murray, Smith & Associates (May 2015), 

20-City ENR CCI: 9806.5 
(2) The 20-City ENR CCI used for 2023 was 13358.17. 
(3) Flush No. 3 is also included in the Evergreen Point Service Area pump and flush station improvements. 

5.8.5.3 High-risk Assets 
Pipe segments of the lake line with a high-risk of failure rating (greater than 6 on a scale of 3 to 9) are the 
following asset IDs: 198720, 198766, 213512, 213513. The locations of these pipes are identified in 
Figure 5.16. 
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Figure 5.16 High-risk Assets - Medina South 

The length of pipe considered high-risk is approximately 1,240 LF of 12,407 LF, or approximately 
10 percent of the lake line main in the service area. At an average repair cost of $4,000/LF for in-water 
pipe, the recommended emergency repair fund for spot repair(s) in this service area is $4,960,000. 

5.8.5.4 Other System Improvements 

The other system improvements recommended for the Medina South Service Area are summarized in 
Table 5.34. Operational or internal tasks that are anticipated by City staff are not included in the planning 
level costs (indicated “City Staff” in the table below). Refer to Appendix G for the detailed system 
improvements cost estimates.  

Table 5.34 Other System Improvements - Medina South 
Type System Improvement Timing Planning Level 

Cost (2023 dollars) 
Operations Procedure Review See Chapter 3 for System-Wide Recommendations Near-term City Staff 
Cleaning and Inspection Hydro-jetting and CCTV Inspection Near-term $2,995,000 
Access Improvements Vegetation/Obstruction clearing at PS and FS Near-term City Staff 
Data Collection Right-of-way and Easement Review Medium-term City Staff 

Topographic Survey Medium-term $4,620,000 
Phase 1 Pipe Coupon Collection Near-term $90,000 
Phase 2 Pipe Coupon Collection Near-term $225,000 

Emergency Repair Planning See Chapter 3 for System-Wide Recommendations  City Staff 
Total  $7,930,000 

Notes: 
(1) Approximate cost for the coupons in this service area only; coupons to be collected in five service areas in each phase. 
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5.8.6 Regulatory Considerations 

5.8.6.1 Environmental Impacts 

Construction for the Medina South service area would be within upland locations. Potential upland 
construction methods include installation of a gravity line via open cut-and-cover construction, 
installation of a gravity line via trenchless construction, installation of a vacuum sewer system, and 
installation of grinder pumps. Upland construction methods would avoid environmental impacts to 
surface water resources, fisheries, and aquatic ecosystems using appropriate BMPs. The project would 
prioritize installing new pipeline in locations that are already impacted (e.g., ROW, parking lots). 

Construction methods, potential impact, and the surface water resources present within the Medina South 
service area are summarized below in Table 5.35. 

Table 5.35 Potential Environmental Impacts for Upland Construction - Medina South 

Construction 
Method 

Stormwater  
and Runoff 

Turbidity  
and DO 

Pollutants Surface Water 
Resources Present 
within Service Area 

Gravity line  Construction 
activities within 
upland areas would 
be isolated from 
surface water 
resources and 
controlled using 
proper BMPs. 

 No impacts if 
stormwater and 
runoff is 
controlled before 
discharge to 
stormwater 
system. 

 Unassessed pollutants 
in soil during trenching 
are separated from 
water resources. 

 Construction equipment 
leaks or spills are 
negligible based on 
distance from water 
resources. 

 None identified – 
upland areas 
where the pipe 
could be moved 
would avoid 
sensitive areas. 

Vacuum sewer 
Grinder pumps 

5.8.6.2 Permitting 

Upland construction is located within the general vicinity of the public ROW farther than 200 feet from the 
shoreline and is thus not subject to shoreline permitting requirements. No locations were identified at the 
planning level that overlapped with federal- or state-regulated wetlands or surface waters. Medina South 
service area falls under the jurisdiction of the City of Medina. Necessary permits within the service area are 
identified in Table 5.36. 

Table 5.36 Permit Matrix - Medina South 

Authority Type of  
Permit/Authorization 

Permit Timeline 
Estimate 

Trigger 

State Permits(1) 
Ecology Construction Stormwater 

General Permit 
6-12 months  Discharge to surface waters through the 

stormwater system. 
Ecology Shoreline Permit or Variance 

Review 
1 month  Required if there is a shoreline permit 

issued. 
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Authority Type of  
Permit/Authorization 

Permit Timeline 
Estimate 

Trigger 

Local Permits(1) 
City of Medina SEPA Compliance Issued with a 

land use/ 
shoreline permit 

 Proposed activities that are not considered 
exempt from SEPA (per Chapter 43.21C 
RCW and WAC 197-11). 

 Includes 14-day appeal process. 
Land Use Permit(s) 6-18 months  Activities proposed near or within critical 

areas or their buffer(s). 
Shoreline Permit(s) 6-18 months  Activities proposed near or within shoreline 

areas or within 200 feet of the shoreline. 
Grading and Drainage 
Permit(s) 

6-12 months  Land disturbing activities, including 
excavating, boring, or changing the natural 
drainage course. 

ROW Use Permit(s) 3-6 months  Projects that require traffic or pedestrian 
diversions. 

 Project may just require a haul route permit 
issued through the ROW department. 

Notes: 
(1) Potential permits may include, but are not limited to, those listed. When individual projects are carried forward under the 

Management Plan, all applicable permits will be determined as required and will comply with the requirements of those 
permits. 

5.8.6.3 Mitigation 

Upland locations are heavily developed or degraded within the Medina South service area, but there are 
locations that would require mitigation measures. Mitigation measures include the general provisions 
described in Chapter 3. These measures are primarily construction BMPs to avoid and minimize temporary 
impacts. The main enhancement measure in upland areas is to restore/enhance disturbed riparian 
vegetation areas. 

5.9 Service Area Plan - Meydenbauer Bay 

5.9.1 Overview 
The Meydenbauer Bay Service Area covers the eastern portion of Groat Point, the lake line system along 
Meydenbauer Bay and Whalers Cove, and ends approximately where SE Shoreland Drive turns south as it 
intersects SE Shoreland Place. The service area is in the Cities of Medina and Bellevue and serves 
approximately 448 parcels, which are zoned primarily as residential. The lake line system in the 
Meydenbauer Bay service area consists of three reaches with approximately 2.1 miles of lake line, 
two flush stations, and four pump stations. 

The risk score for the Meydenbauer Bay Service Area resulting in its ranking as priority number one of 
six service areas. The implementation period for the Meydenbauer Bay Service Area is near-term, within 
the near-term. 
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Based on the alternatives analysis, the preferred system alternative identified for the basis of planning and 
budgeting in the Meydenbauer Bay Service Area is the upland alternative. 

A cost summary of the system alternative, pump and flush station improvements, emergency repair fund, 
and other system improvements is provided in Table 5.37. All costs are presented in 2023 dollars. 

The total implementation cost for this service area plan is $198 million. 

Table 5.37 Service Area Plan Implementation Costs - Meydenbauer Bay 

Service Area Plan Components Estimated Cost 
Preferred System Alternative $197,200,000 
Pump and Flush Station Improvements N/A(1) 
Emergency Repair Fund N/A(1) 
Other System Improvements N/A(1) 
Total $197,200,000 

Notes: 
(1) N/A due to planned implementation of service area plan within near-term. If plan is delayed, these funds should be 

allocated. 

5.9.2 Lake Line System 
The lake line system in the Meydenbauer Bay service area consists of three reaches with approximately 
2.1 miles of lake line, two flush stations, and four pump stations, as shown in Figure 5.17. Flow is conveyed 
from Flush Station No. 5 at Groat Point at the northern limit of the service area north to Parkers pump 
station. Flow is primarily pumped from Parkers upland to a gravity system, with the exception of a brief 
daily cycle that provides flushing flow towards the Lagen PS, located in Meydenbauer Bay Park. The Lagen 
PS has a gravity discharge to a recently (2016) reconstructed gravity system that conveys flow to the 
Grange pump station, where it is pumped to an upland gravity system. The Grante PS provides electrical 
service, communications, and odor control for the Lagen PS. Separately, flow from Flush No. 6 is conveyed 
around the south limits of the service area around to Whaler’s Cove and the Meydenbauer pump station. 
Table 5.39 summarizes the lake line system components in the Meydenbauer Bay Service Area. 



CHAPTER 5 - SERVICE AREA PLANS 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 5-51 

 
Figure 5.17 Lake Line System - Meydenbauer Bay 

Table 5.38 Lake Line System Components - Meydenbauer Bay 
  
Reaches  Reach 12 - Flush No. 5 to Parkers PS. 

 Reach 13 - Parkers PS to Lagen PS1. 
 Reach 14 - Flush No. 6 to Meydenbauer PS.  

Pump Stations  Parkers PS: 3 pumps, 850 gpm station firm capacity. 
 Lagen PS(1): 2 pumps, 185 gpm station firm capacity 
 Grange PS(1): 2 pumps, 220-260 gpm station firm capacity. 
 Meydenbauer PS: 2 pumps, 270-330 gpm station firm capacity. 

Flush Stations  Flush No. 5. 
 Flush No. 6. 

Pipe  9,082 LF of pipe: 
» 3,326 feet on land. 
» 5,843 feet in-water. 

Parcels Served  448 parcels served (112 parcels adjacent to lake line). 
Notes: 
(1) Lagen/Grange improvement project- Lagen excluded from plan improvements. 
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5.9.3 Area Characteristics 
The Meydenbauer Bay Service Area covers the eastern portion of Groat Point, the lake line system along 
Meydenbauer Bay and Whalers Cove, and ends approximately where SE Shoreland Drive turns south as it 
intersects SE Shoreland Place. The Meydenbauer Bay Service Area is located partially in the City of Medina 
to the west and transitions into the City of Bellevue on the east approximately where Overlake Drive E 
meets Lake Washington Boulevard NE, as shown in Figure 5.18. 

The Meydenbauer Bay Service Area serves approximately 448 parcels, which are zoned primarily as 
residential, specifically single-family residential in the City of Medina and single- and multi-family 
residential in the City of Bellevue and contains approximately 92 private docks (City of Medina 2018 
Official Zoning Map and City of Bellevue 2015 Comprehensive Plan). Clyde Beach Park and Meydenbauer 
Bay Beach Park are located in the residential zoned areas as a land use compatible with the low residential 
density. The land cover in the Service Area is mostly low and medium density with higher intensity 
development near Downtown Bellevue and interspersed forested areas. 

The shoreline of the Meydenbauer Bay Service Area is also located within a moderate to high liquefaction 
hazard area and areas of landslide deposits along Overlake Drive E and SE Shoreland Drive, with steep 
slopes east of Overlake Drive E and adjacent to SE Shoreland Drive. 

Characteristics of the service area are summarized in Table 5.38. Refer to the EIS for a more detailed 
discussion of the affected environment, including land and shoreline use, earth resources, air quality, 
surface water resources, fisheries and aquatic ecosystems, vegetation and wildlife, noise, transportation, 
cultural resources, and public utilities. 

Table 5.39 Service Area Characteristics - Meydenbauer Bay 

Characteristic Description 
Jurisdictions  City of Medina. 

 City of Bellevue. 
Zoning and Land Use  Medina: 

» R-20 (Single Family Residential). 
 Bellevue:  

» Single Family and Multi Family . 
Parks and Public Spaces  Clyde Beach Park. 

 Meydenbauer Bay Park. 
Geologic Hazards or Limitations  Steep slopes west and south of Downtown Bellevue. 

 Seattle Fault Zone. 
Surface Water Resources   Lake Washington. 

 Meydenbauer Creek. 

5.9.4 Area Prioritization 
This section provides a summary of the service area prioritization including the risk score and the 
implementation period for the Meydenbauer Bay Service Area. 



CHAPTER 5 - SERVICE AREA PLANS 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 5-53 

5.9.4.1 Risk Score 

The likelihood of failure, consequence of failure, and risk scores for the four reaches in the Meydenbauer 
Bay Service Area are presented in Table 5.40. 

The average risk score for the Meydenbauer Bay Service Area is 4.57, resulting in its ranking as priority 
number one of the six service areas. 

5.9.4.2 Implementation Period 
The implementation period for the Meydenbauer Bay Service Area is near-term, within the near-term. 

Table 5.40 Risk Scores – Meydenbauer Bay 

 Reach 12 -  
Flush No. 5 to  
Parkers PS 

Reach 13 -  
Parkers PS to  
Lagen PS 

Reach 14 -  
Flush No. 6 to 
Meydenbauer PS 

Likelihood of Failure Components 
EUL 3 3 1 
Pipe Material 3 3 2 
Couponing 3 3 2 
Pump and Flush Station Condition 2 2 2 
Outside Influences 1 1 3 
Overflow History 2 3 2 
Weighted LOF Score 2.25 2.45 1.99 

Consequence of Failure Components 
Environmental Impact 3 3 3 
Land Use 1 2 1 
Parcels Served 3 3 2 
Flow 3 2 1 
Location 3 3 1 
Operational Access 3 3 3 
Weighted COF Score 2.60 2.70 1.95 

Weighted Total Risk Score 4.71 5.05 3.96 
Service Area Average Risk Score 4.57 

5.9.5 Service Area Plan 

5.9.5.1 System Alternative 
The preferred alternative for the Meydenbauer Bay Service Area is the upland alternative. Table 5.41 
summarizes the factors for consideration for each alternative, with red shading representing a higher level 
of complexity for that factor and a green shading representing a lower level of complexity, and therefore 
the preferred alternative for that factor.  
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Table 5.41 System Alternatives Analysis Summary - Meydenbauer Bay 

 Permitting Environmental 
Impact ROW Performance 

O&M 
Technical/ 

Constructability Cost Local 
Community 

In-water        
Onshore        
Upland        

Upland was the preferred alternative because it had the least number of red cells, therefore representing 
the lowest level of complexity / difficulty for this Service Area. Permitting, environmental impact, and 
performance/O&M were considered to be the least complex of the three alternatives, since the majority 
of the work will be on either private property for new laterals or within public right of way. The upland 
alternative was also considered the least difficult technically and the easiest to construct since existing 
sewer infrastructure can likely be modified to accommodate these additional sewer flows diverted from 
the lake line system. While right of way impacts, costs, and local community impacts may be increased 
with the upland alternative, the increase in complexity associated with these factors was considered 
manageable given the other benefits of this alternative. For all three alternatives, the technical complexity 
and constructability were considered to be high in complexity. 

In-water was not identified as the preferred alternative because of difficulties permitting this work, a 
substantially higher impact on the environment, and difficulties with operations and maintenance of sewer 
infrastructure within Lake Washington. 

Onshore was not identified as the preferred alternative because the challenges associated with permitting, 
environmental impacts, and performance/O&M were greater for work along Lake Washington than 
moving the sewer infrastructure upland into the system. The impact to the local community was also 
considered higher for the onshore alternative given the adverse impacts to both Clyde Beach Park and 
Meydenbauer Beach Park associated with construction work along the lake shore. The closer proximity 
between the lake shore and the roadway also limits the residential impact of the selected upland solution. 

The preferred alternative of upland would require the installation of grinder pumps to lift the sewage back 
to either existing or new sewer mains within Overlake Dr. E, Lake Washington Blvd NE, NE 1st Street, or 
SE Shoreland Dr. In addition, Flush Station No. 5 and the Lagen Pump Station could be abandoned along 
with the abandonment of the lake line sewer pipe. The Parkers Pump Station, Grange Pump Station, and 
Meydenbauer Pump Stations would likely remain in some capacity as each of these stations conveys local 
sewer flows further into the collection system. 

The cost of implementing the upland system alternative in the Meydenbauer Bay Service Area is 
summarized in Table 5.42. Refer to Appendix E - Alternatives Analysis TM for detailed cost information. 
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Table 5.42 System Alternative Cost (Upland) Alternative - Meydenbauer Bay 

 Upland Cost 
Total Bid Amount(1) $87,501,600 
Construction Hard Cost(2) $122,511,600 
Soft Cost(3) $74,610,000 
Total Project Cost(4,5) $197,121,600 
Low Range (-19 percent) $160,000,000 
High Range (+62 percent) $320,000,000 

Notes: 
(1) Construction bid amount including AFI and Washington State sales tax. 
(2) Includes additional construction contingency for risk-based management reserve due to complex nature of projects.  
(3) Engineering design, construction administration, City labor, permit administration, and soft cost contingency.  
(4) Total estimated project cost including hard and soft costs; with 19 percent reduction for low range, and 62 percent increase 

for high range estimates.  
(5) Costs are in 2023 dollars, and do not include inflation/escalation, real property or easement acquisition, permit fees, or 

mitigation. 

5.9.5.2 Additional Considerations 

Because Meydenbauer Bay is the highest priority service area, with improvements recommended in the 
near-term, this service area plan includes more detailed recommendations for system alternatives and 
improvements. 

Area Conveyance System 
Approximately 75 percent of the existing customers in the Meydenbauer Bay Service Area connect 
indirectly to the lake line, primarily located in the BEL_A and PKR_A sub-basins. There may be 
opportunities to reconfigure the basin to permanently separate customers from the lake line system, or its 
replacement upland system, by implementing relatively localized conveyance improvements. An example 
of a potential conveyance improvement is shown in Figure 5.18. With construction of approximately 
575 LF of gravity conveyance system to divert flow, a total of 50 parcels would be removed from the lake 
line system and its replacement. 
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Figure 5.18 Meydenbauer Bay - Potential Conveyance Diversion Example 

Planned Improvements in the Area 

Given the extensive nature of the system improvements recommended in the near-term, the service area 
should be reviewed for potential overlap or coordination with existing planned CIP improvements. CIP 
projects located in the Meydenbauer Service Area in the current 2023-2029 Adopted CIP Plan include 
P-AD-104: Meydenbauer Bay Park Phase 2. The City has also indicated planned improvements at Clyde 
Beach Park, but the extent of which has not yet been determined or programmed into the CIP. 

5.9.5.3 Pump and Flush Station Improvements 

Table 5.43 identifies the pump and flush station locations, original project ID and implementation period 
per the 2015 assessment, and associated project costs. 
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Table 5.43 Pump and Flush Station Improvements – Meydenbauer Bay 

Pump/Flush 
Station 

PS Location Project ID Timing Planning 
Level Cost(1)  

Escalated Cost 
in 2023 dollars(2)  

Flush No. 5 Parcel number: 2939010030 
Address: 8925 Groat Pt Dr 
Medina, 98039 

F5-1 
F5-2 

2020-2025 
2023-2026 

$5,0000 
$122,500 

$7,000 
$167,000 

Flush No. 6 Parcel number: 9389700030 
Address: 903 Shoreland Dr. SE 
Bellevue 98004 

F6-1 
F6-2 
F6-3 

2018-2022 
2020-2025 
2023-2026 

$5,000 
$75,000 
$232,500 

$7,000 
$103,000 
$317,000 

Parkers PS Parcel number: 3835501533 
Address: 9011 Lake Washington Blvd NE 
Bellevue, 98004 

XX XX $413,000 $563,000 

Grange PS  Parcel number: N/A 
Address: SE Bellevue Pl ROW 

G-1 2018-2022 $234,000 $319,000 

Meydenbauer PS Parcel number: N/A 
Address: 100th Ave SE 

M-1 
M-2 

N/A 
2018-2022 

N/A 
$343,000 

$468,000 

Lagen PS3 Meydenbauer Bay Park N/A N/A -- -- 
Total  $1,430,000 $1,951,000 

Notes: 
(1) In 2014 dollars from the Wastewater Pump Station Evaluation Final Report by Murray, Smith & Associates (May 2015), 20-

City ENR CCI: 9806.5 
(2) The 20-City ENR CCI used for 2023 was 13358.17. 
(3) Lagen Pump Station was constructed in 2016 and no planned improvements have been identified.  

Due to the near-term implementation period for the system alternative, the pump and flush station 
improvement costs are not included in the total service area plan. 
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5.9.5.4 High-risk Assets 

Pipe segments of the lake line with a high-risk of failure rating (greater than 6 on a scale of 3 to 9) are the 
following asset IDs: 197748, 197759, 197767, 197770, 197774, 212384, 212746, 197697, 197752, 197779, 
197794, 197800, 197809, 429570, 197099, 197109, 197120, 197128, 197145, 197147, 197153, 213171, and 
213183. The locations of these pipes are identified in Figure 5.19.  

 
Figure 5.19 High-risk Assets - Meydenbauer Bay 

The length of pipe considered high-risk is approximately 6,904 LF of 10,782 LF, or approximately 
64 percent of the lake line main in the service area. This is a considerable portion, and an anticipated 
result given the recent repair necessitated in Meydenbauer Bay (Meydenbauer Bay Park Sewer Line 
Replacement, CIP S-69) constructed in 2016. Due to the near-term implementation period for the system 
alternative, the emergency repair fund cost is not included in the total service area plan. 

5.9.5.5 Other System Improvements 

The other system improvements recommended for the Meydenbauer Bay Service Area are summarized in 
Table 5.44. Operational or internal tasks that are anticipated by City staff are not included in the planning 
level costs (indicated “City Staff” in Table 5.44). Refer to Appendix G for the detailed other system 
improvements cost estimate. 
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Table 5.44 Other System Improvements - Meydenbauer Bay 

Type System Improvement Timing Planning Level Cost 
(2023 dollars) 

Operations Procedure Review See Chapter 3 for System-Wide Recommendations. Near-term City Staff 
Cleaning and Inspection Hydro-Jetting and CCTV Inspection. Near-term N/A(1) 
Access Improvements Vegetation/Obstruction Clearing at PS and FS. Near-term City Staff 
Data Collection Right-Of-Way and Easement Review. Near-term City Staff 

Topographic Survey. N/A(1) 
Phase 1 Pipe Coupon Collection. N/A(1) 
Phase 2 Pipe Coupon Collection. N/A(1) 

Emergency Repair Planning See Chapter 3 for System-Wide Recommendations. Near-term City Staff 
Total  N/A 

Notes: 
(1) Because Meydenbauer Bay is the No. 1 priority service area, other system improvements are excluded assuming the 

system alternative is implemented within the near-term period. 

5.9.6 Regulatory Considerations 

5.9.6.1 Environmental Impacts 

Construction for the Meydenbauer Bay service area would be within upland locations. Potential upland 
construction methods include installation of a gravity line via open cut-and-cover construction, 
installation of a gravity line via trenchless construction, installation of a vacuum sewer system, and 
installation of grinder pumps. Upland construction methods would avoid environmental impacts to 
surface water resources, fisheries, and aquatic ecosystems using appropriate BMPs. The project would 
prioritize installing new pipelines in locations that are already impacted (e.g., public ROW, parking lots). 
Surface water and riparian resources within this service area include Meydenbauer Creek located to the 
south of the Meydenbauer Beach Park in Bellevue. 

Clearing and grading of existing riparian habitat could potentially result in a reduced capacity to filter 
pollutants and protect surface waters, including areas close to Meydenbauer Creek. The temporary loss of 
hydrologic, water quality, or habitat functions due to riparian habitat disturbance and displacement is 
expected to be offset after construction through site restoration. Restoration can also include potential 
benefits, such as removing invasive species and planting native species in areas that are disturbed.  

Construction methods, potential impact, and the surface water resources present within the Meydenbauer 
Bay service area are summarized in Table 5.45. 
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Table 5.45 Potential Environmental Impacts for Upland Construction - Meydenbauer Bay  

Construction 
Method 

Stormwater and Runoff Turbidity and DO Pollutants Surface Water 
Resources Present 
within Service Area 

Gravity line  Construction activities 
within upland areas 
would be isolated from 
surface water resources 
and controlled using 
proper BMPs. 

 No impacts if 
stormwater and 
runoff is controlled 
before discharge 
to stormwater 
system. 

 Unassessed 
pollutants in soil 
during trenching are 
separated from water 
resources. 

 Construction 
equipment leaks or 
spills are negligible 
based on distance 
from water resources. 

 Meydenbauer 
Creek. Vacuum sewer 

Grinder pumps 

5.9.6.2 Permitting 

Upland construction is located within the general vicinity of the public ROW farther than 200 feet from the 
shoreline and is thus not subject to shoreline permitting requirements. No locations were identified at the 
planning level that overlapped with federal- or state-regulated wetlands or surface waters. This includes 
using construction methods that will avoid Meydenbauer Creek, such as trenchless methods that could 
install pipe under the creek bed. Meydenbauer Bay service area falls under the jurisdiction of the City of 
Bellevue and the City of Medina. Necessary permits within the service area are identified in Table 5.46 . 

Table 5.46 Permit Matrix - Meydenbauer Bay  
Authority Type of  

Permit/Authorization 
Permit  
Timeline Estimate 

Trigger 

State Permits(1) 
Ecology Construction 

Stormwater General 
Permit 

6-12 months  Discharge to surface waters through the stormwater 
system 

Ecology Shoreline Permit or 
Variance Review 

1 month  Required if there is a shoreline permit issued 

Local Permits(1) 
City of Medina SEPA Compliance Issued with a land 

use/ shoreline 
permit 

 Proposed activities that are not considered exempt from 
SEPA (per Chapter 43.21C RCW and WAC 197-11). 

 Includes 14-day appeal process 
Land Use Permit(s) 6-18 months  Activities proposed near or within critical areas or their 

buffer(s).  
Shoreline Permit(s) 6-18 months  Activities proposed near or within shoreline areas or 

within 200 feet of the shoreline.  
Grading and 
Drainage Permit(s) 

6-12 months  Land disturbing activities, including excavating, boring, 
or changing the natural drainage course 

ROW Use Permit(s) 3-6 months  Projects that require traffic or pedestrian diversions. 
 Project may just require a haul route permit issued 

through the ROW department 
Notes: 
(1) Potential permits may include, but are not limited to, those listed. When individual projects are carried forward under the 

Management Plan, all applicable permits will be determined as required and will comply with the requirements of those 
permits. 
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5.9.6.3 Mitigation 

Upland locations are heavily developed or degraded within the Meydenbauer Bay service area, but there 
are locations that would require mitigation measures. Mitigation measures include the general provisions 
described in Chapter 3. These measures are primarily construction BMPs to avoid and minimize temporary 
impacts. The main enhancement measure in upland areas is to restore/enhance disturbed riparian 
vegetation areas. 

5.10 Service Area Plan - Killarney 

5.10.1 Overview 
The Killarney Service Area begins at the terminus of the Meydenbauer Bay Service Area, continues south 
along the lake line system in the City of Bellevue, encompasses the lake line system in Beaux Arts Village, 
and extends approximately 0.2 mile south of Interstate 90 (I-90). The Killarney Service Area serves 
approximately 336 parcels, primarily as single-family residential and public parks and public spaces. The 
lake line system in the Killarney service area consists of two reaches with approximately 2.1 miles of lake 
line, with only one pump and one flush station. 

The risk score for the Killarney Service Area resulting in its ranking as priority number four of six service 
areas. The implementation period for the Killarney Service Area is medium-term. 

Based on the alternatives analysis, the preferred system alternative identified for the basis of planning and 
budgeting in the Killarney Service Area is the upland alternative. 

A cost summary of the system alternative, pump and flush station improvements, emergency repair fund, 
and other system improvements is provided in Table 5.47. All costs are presented in 2023 dollars. Only 
costs prior to and including the implementation of the system alternative are included.  

The total implementation cost for this service area is $194M. 

Table 5.47 Service Area Plan Implementation Costs - Killarney 

Service Area Plan Components Estimated Cost 
Preferred System Alternative $174,800,000 
Pump and Flush Station Improvements $955,000 
Emergency Repair Fund $9,568,000 
Other System Improvements $8,194,000 
Total $193,517,000 

The City has indicated that Parks and Community Services is planning a redevelopment project at 
Chism Beach Park (project H2O-6, Chism Beach Redevelopment, per the 2022 Parks and Open Space 
System Plan). Details of this project have not been defined at the time of this plan; however, potential 
opportunities for consolidation of permitting and construction activities should be investigated, 
particularly with the near-term recommended improvements to Flush Station No. 7 and the connected 
segment of high-risk pipe located within Chism Beach Park. Improvements are also planned, but not 
defined, at Enatai Beach Park. 
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5.10.2 Lake Line System 
The lake line system in the Killarney service area consists of two reaches, with approximately 2.1 miles of 
lake line, one pump station, and one flush station, as shown in Figure 5.20. Flow is conveyed from 
Flush No. 7 at the northern limit of the service area south to the Killarney pump station. Lake line flow 
combines with upland gravity flow at Killarney pump station and is pumped to a King County Metro sewer 
discharge structure at Enatai Beach Park just south of I-90, where it leaves the City system. Table 5.48 
summarizes the lake line system components in the Killarney Service Area. 

 
Figure 5.20 Lake Line System - Killarney 

Table 5.48 Lake Line System Components - Killarney 

Component Description 
Reaches  Reach 15 - Flush No. 7 to Killarney PS. 

 Reach 16 - Killarney PS to King County. 
Pump Stations  Killarney PS: 2 pumps, 250-310 gpm station firm capacity. 
Flush Stations  Flush No. 7 
Pipe  12,965 linear feet of pipe: 

» 2,130 feet on land. 
» 10,835 feet in-water. 

Parcels Served  336 parcels served (93 parcels adjacent to lake line) 
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5.10.3 Area Characteristics 
The Killarney Service Area begins at the terminus of the Meydenbauer Bay Service Area south along the 
lake line system in the City of Bellevue, encompasses the lake line system in Beaux Arts Village, and 
extends approximately 0.2 mile south of I-90, as shown in Figure 5.22. The Killarney Service Area is zoned 
primarily as single-family residential and public parks and public spaces, including Chism Beach Park, 
Burrows Landing Park, Chesterfield Beach Park, and Enatai Beach Park within Bellevue; it serves 
approximately 336 parcels and contains approximately 93 private docks (City of Bellevue 2015 
Comprehensive Plan and Town of Beaux Arts Village 2015 Comprehensive Plan). The portion of the service 
area in Beaux Arts Village along the shoreline is designated as open space and as single-family residential 
farther inland.  

The land cover in the northern portion of the service area is a mix of open space, low-intensity 
development, evergreen and deciduous forested areas, and evergreen forest along the shore in 
Beaux Arts Village, with higher intensity development in the southern section near the I-90 bridge. The 
shoreline of the Killarney Service Area is located within a moderate to high liquefaction hazard area and 
contains the following critical areas: landslide deposits west of 94th Avenue SE and at Chism Beach Park. 
The southern section of the Service Area is atop Seattle Fault Zone, which puts the area at risk for shallow 
crustal earthquake and surface rupture and steep slopes along most of the shoreline. 

Characteristics of the service area are summarized in Table 5.49. Refer to the EIS for a more detailed 
discussion of the affected environment, including land and shoreline use, earth resources, air quality, 
surface water resources, fisheries and aquatic ecosystems, vegetation and wildlife, noise, transportation, 
cultural resources, and public utilities. 

Table 5.49 Area Characteristics - Killarney 
Characteristic Description 
Jurisdictions  City of Bellevue. 

 King County. 
 Town of Beaux Arts Village. 

Zoning and Land Use  Single family. 
 Open Space. 

Parks and Public Spaces  Chism Beach Park. 
 Burrows Landing Park. 
 Chesterfield Beach Park. 
 Enatai Beach Park. 

Geologic Hazards or Limitations  Landslide deposits west of 94th Ave SE and at Chism Beach Park. 
 Moderate to high liquefaction hazard area. 
 Seattle Fault Zone. 

Surface Water Resources   Lake Washington 

5.10.4 Area Prioritization 
This section provides a summary of the service area prioritization including the risk score and the 
implementation period for the Killarney Service Area. 
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5.10.4.1 Risk Score 

The likelihood of failure, consequence of failure, and risk scores for the four reaches in the Killarney 
Service Area are presented in Table 5.50. 

The average risk score for the Killarney Service Area is 4.31, resulting in its ranking as priority number 
four of the six service areas. 

5.10.4.2 Implementation Period 

The implementation period for the Killarney service area is medium-term. 

Table 5.50 Risk Scores - Killarney 

 Reach 15 -  
Flush No. 7 to Killarney PS 

Reach 16 -  
Killarney PS to King County 

Likelihood of Failure Components 
EUL 1 2 
Pipe Material 2 2 
Couponing 2 2 
Pump and Flush Station Condition 2 2 
Outside Influences 2 3 
Overflow History 3 2 
Weighted LOF Score 2.09 2.10 

Consequence of Failure Components 
Environmental Impact 3 3 
Land Use 2 2 
Parcels Served 3 3 
Flow 2 2 
Location 2 2 
Operational Access 1 1 
Weighted COF Score 2.30 2.30 

Weighted Total Risk Score 4.31 4.32 
Service Area Average Risk Score 4.31 

5.10.5 Service Area Plan 

5.10.5.1 System Alternative 

The preferred alternative for the Killarney Service Area is the upland alternative. Table 5.51 summarizes 
the factors for consideration for each alternative, with red shading representing a higher level of 
complexity for that factor and a green shading representing a lower level of complexity, and therefore the 
preferred alternative for that factor. 
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Table 5.51 System Alternatives Analysis Summary - Killarney 
 Permitting Environmental 

Impact ROW Performance 
O&M 

Technical/ 
Constructability Cost Local 

Community 
In-water        
Onshore        
Upland        

Upland was the preferred alternative because it had the least number of red cells, therefore representing 
the lowest level of complexity/difficulty for this Service Area. The permitting, impact on the environment, 
and operations and maintenance of sewer infrastructure for the upland alternative was deemed the least 
challenging when compared to the onshore or in-water alternatives. All three alternatives were considered 
to have similarly difficult technical and constructability challenges. 

In-water was not identified as the preferred alternative because of difficulties permitting this work, a 
substantially higher impact on the environment, and difficulties with operations and maintenance of sewer 
infrastructure within Lake Washington. While the right of way and local community impacts were 
preferred for the in-water alternative, the other benefits of the upland approach outweighed these two 
factors. 

Onshore was not identified as the preferred alternative because it was assumed that the higher impact of 
shoreline work would result in residents’ negative outlook on the construction efforts. The challenges 
associated with permitting, environmental impacts, and performance/O&M were greater for work along 
the Lake Washington shoreline than moving the sewer infrastructure upland into the system. 

The preferred alternative of upland would require constructing grinder pumps on private property to 
convey flows up to a new sewer main within the collection system. The Killarney Pump Station would 
remain in the conveyance system but would require constructing a new force main from the pump station 
to a new main line located in SE 23rd Street. Flush Stations No. 7 would be abandoned as part of 
abandoning the existing lake line system. 

The cost of implementing the upland system alternative in the Killarney Service Area is summarized in 
Table 5.52. Refer to Appendix E - Alternatives Analysis TM for detailed cost information. 

Table 5.52 System Alternative Cost (Onshore) - Killarney 
 Upland Cost 
Total Bid Amount(1) $77,554,000 
Construction Hard Cost(2) $108,584,000 
Soft Cost(3) $66,129,000 
Total Project Cost(4)(5) $174,713,000 
Low Range (-19 percent) $142,000,000 
High Range (+62 percent) $283,000,000 

Notes: 
(1) Construction bid amount including AFI and Washington State sales tax. 
(2) Includes additional construction contingency for risk-based management reserve due to complex nature of projects.  
(3) Engineering design, construction administration, City labor, permit administration, and soft cost contingency.  
(4) Total estimated project cost including hard and soft costs; with 19 percent reduction for low range, and 62 percent increase 

for high range estimates. 
(5) Costs are in 2023 dollars, and do not include inflation/escalation, real property or easement acquisition, permit fees, or 

mitigation. 
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5.10.5.2 Pump and Flush Station Improvements 

Table 5.53 identifies the pump and flush station locations, original project ID and implementation period 
per the 2015 assessment, and associated project costs. 

Table 5.53 Pump and Flush Station Improvements - Killarney 

Pump/Flush 
Station 

PS Location Project ID Timing Planning 
Level Cost(1) 

Escalated Cost 
in 2023 dollars(2)  

Flush No. 7 Parcel number: N/A 
Address: SE 11th St ROW 
(Chism Beach Park) 

F7-1 
F7-2 
F7-3 

2018-2022 
2020-2025 
2023-2026 

$5,000 
$75,000 
$225,000 

$7,000 
$103,000 
$307,000 

Killarney PS Parcel number: 9389700030 
Address: Killarney Way ROW 
Bellevue 98004 
(Adjacent to 2177 Killarney Way SE 

K-1 
K-2 

2018-2022 
2023-2027 

$181,000 
$213,000 

$247,000 
$291,000 

Total  $699,000 $955,000 
Notes: 
(1) In 2014 dollars from the Wastewater Pump Station Evaluation Final Report by Murray, Smith & Associates (May 2015), 

20-City ENR CCI: 9806.5 
(2) The 20-City ENR CCI used for 2023 was 13358.17. 

5.10.5.3 High-risk Assets 

Pipe segments of the lake line with a high-risk of failure rating (greater than 6 on a scale of 3 to 9) are the 
following asset IDs: 197730, 197731,197732, 213210, 201026, 213208, 213258, 213259, 213260, 213262, 
213263, and 213264. The locations of these pipes are identified in Figure 5.21. 

 
Figure 5.21 High-risk Assets - Killarney 
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The length of pipe considered high-risk is approximately 2,392 LF of 10,284 LF, or approximately 
23 percent of the lake line main in the service area. At an average repair cost of $4,000/LF for in-water 
pipe, the recommended emergency repair fund for spot repair(s) in this service area is $9,568,000.  

5.10.5.4 Other System Improvements 

The other system improvements recommended for the Killarney Service Area are summarized in 
Table 5.54. Operational or internal tasks that are anticipated by City staff are not included in the planning 
level costs (indicated “City Staff” in Table 5.54). Refer to Appendix G for the detailed operational cost 
estimates.  

Table 5.54 Other System Improvements - Killarney 

Type System Improvement Timing Planning Level 
Cost (2023 dollars) 

Operations Procedure Review See Chapter 3 for System-Wide Recommendations. Near-term City Staff 
Cleaning and Inspection Hydro-jetting and CCTV Inspection. Near-term $3,152,000 
Access Improvements Vegetation/Obstruction clearing at PS and FS. Near-term City Staff 
Data Collection Right-of-way and Easement Review. Near-term City Staff 

Topographic Survey. $4,862,000 
Phase 1 Pipe Coupon Collection. $90,000 
Phase 2 Pipe Coupon Collection. $90,000 

Emergency Repair Planning See Chapter 3 for System-Wide Recommendations. Near-term City Staff 
Total  $8,194,000 

Notes: 
(1) Approximate cost for the coupons in this service area only; coupons to be collected in five service areas in each phase. 

5.10.6 Regulatory Considerations 

5.10.6.1 Environmental Impacts 

Construction for the Killarney service area would be within upland locations. Potential upland construction 
methods include installation of a gravity line via open cut-and-cover construction, installation of a gravity 
line via trenchless construction, installation of a vacuum sewer system, and installation of grinder pumps. 
Upland construction methods would avoid environmental impacts to surface water resources, fisheries, 
and aquatic ecosystems using appropriate BMPs. The project would prioritize installing new pipelines in 
locations that are already impacted (e.g., public ROW, parking lots). 

Construction methods, potential impact, and the surface water resources present within the Killarney 
service area are summarized below in Table 5.55. 
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Table 5.55 Potential Environmental Impacts for Upland Construction - Killarney  

Construction 
Method 

Stormwater and Runoff Turbidity and DO Pollutants Surface Water 
Resources Present 
within Service Area 

Gravity line  Construction activities 
within upland areas 
would be isolated from 
surface water 
resources and 
controlled using proper 
BMPs. 

 No impacts if 
stormwater and 
runoff is controlled 
before discharge to 
stormwater system. 

 Unassessed 
pollutants in soil 
during trenching 
are separated from 
water resources. 

 Construction 
equipment leaks or 
spills are negligible 
based on distance 
from water 
resources. 

 None identified – 
upland areas 
where the pipe 
could be moved 
would avoid 
sensitive areas. 

Vacuum sewer 
Grinder pumps 

5.10.6.2 Permitting 

Upland construction is located within the general vicinity of the public ROW farther than 200 feet from the 
shoreline and is thus not subject to shoreline permitting requirements. No locations were identified at the 
planning level that overlapped with federal- or state-regulated wetlands or surface waters. Killarney 
service area falls under the jurisdiction of the City of Bellevue and Beaux Arts Village. Necessary permits 
within the service area are identified in Table 5.56. 

Table 5.56 Permit Matrix - Killarney 
Authority Type of  

Permit/Authorization 
Permit Timeline 
Estimate 

Trigger 

State Permits(1) 
Ecology Construction Stormwater 

General Permit 
6-12 months  Discharge to surface waters through the stormwater 

system. 
Ecology Shoreline Permit or Variance 

Review 
1 month  Required if there is a shoreline permit issued. 

Local Permits(1) 
City of 
Medina 

SEPA Compliance Issued with a 
land use/ 
shoreline permit 

 Proposed activities that are not considered exempt from 
SEPA (per Chapter 43.21C RCW and WAC 197-11). 

 Includes 14-day appeal process. 
Land Use Permit(s) 6-18 months  Activities proposed near or within critical areas or their 

buffer(s).  
Shoreline Permit(s) 6-18 months  Activities proposed near or within shoreline areas or 

within 200 feet of the shoreline.  
Grading and Drainage 
Permit(s) 

6-12 months  Land disturbing activities, including excavating, boring, or 
changing the natural drainage course. 

Right-of-Way Use Permit(s) 3-6 months  Projects that require traffic or pedestrian diversions. 
 Project may just require a haul route permit issued 

through the ROW department. 
Notes: 
(1) Potential permits may include, but are not limited to, those listed. When individual projects are carried forward under the 

Management Plan, all applicable permits will be determined as required and will comply with the requirements of those 
permits. 
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5.10.6.3 Mitigation 

Upland locations are heavily developed or degraded within the Killarney service area, but there are 
locations that would require mitigation measures. Mitigation measures include the general provisions 
described in Chapter 3. These measures are primarily construction BMPs to avoid and minimize temporary 
impacts. The main enhancement measure in upland areas is to restore/enhance disturbed riparian 
vegetation areas. 

5.11 Service Area Plan - Newport South 

5.11.1 Overview 
The Newport South Service Area begins at the southern portion of Newcastle Beach Park, follows the 
lake line system in the southern portion of the City of Bellevue into unincorporated King County, parallels 
I-405 to the east, and ends approximately 500 feet north of the Virginia Mason Athletic Center in Renton. 
The Newport South Service Area serves approximately 149 parcels. Parcels within Bellevue are zoned as 
single-family residential, and parcels in King County are zoned as residential. The lake line system in the 
Newport South service area consists of two reaches with approximately 1.9 miles of lake line, with two 
pump stations and one flush station. 

The risk score for the Newport South Service Area resulting in its ranking as priority number two of six 
service areas. The implementation period for the Newport South Service Area is medium-term. 

Based on the alternatives analysis, the preferred system alternative identified for the basis of planning and 
budgeting for the Newport South Service Area is the upland shore alternative. 

A cost summary of the system alternative, pump and flush station improvements, emergency repair fund, 
and other system improvements is provided in Table 5.57. All costs are presented in 2023 dollars. Only 
costs prior to and including the implementation of the system alternative are included.  

The total implementation cost for this service area plan is $214M. 

Table 5.57 Service Area Plan Implementation Costs - Newport South 

Service Area Plan Components Estimated Cost 
System Alternative $205,700,000 
Pump and Flush Station Improvements $1,753,000 
Emergency Repair Fund $116,000 
Other System Improvements $6,425,000 
Total $213,994,000 

5.11.2 Lake Line System 
The lake line system in the Newport South Service Area consists of two reaches approximately 1.9 miles of 
lake line, two pump stations, and one flush station, as shown in Figure 5.22. Flow is conveyed from 
Flush Station No. 8 at the southern limit of the service area north to the Pleasure Point intermediate pump 
station. Lake line flow is further pumped to the Bagley pump station in Newcastle Beach Park, where it is 
then pumped to a gravity system further upland in the park. Table 5.59 summarizes the lake line system 
components in the Newport South Service Area. 
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Figure 5.22 Lake Line System - Newport South 

Table 5.58 Lake Line System Components – Newport South 

Component Description 
Reaches  Reach 17 - Pleasure Point PS to Bagley PS. 

 Reach 18 - Flush No. 8 to Pleasure Point PS.  
Pump Stations  Pleasure Point PS: 2 pumps, 240-250 gpm station firm capacity. 

 Bagley PS: 2 pumps, 175-185 gpm station firm capacity. 
Flush Stations  Flush No. 8: 240 gpm 
Pipe  10,175 linear feet of pipe: 

» 10,175 feet in-water. 
Parcels Served  149 parcels served (131 parcels adjacent to lake line) 

5.11.3 Area Characteristics 
The northern terminus of the Newport South Service Area is approximately 1.5 miles south of the 
southern terminus of the Killarney Service Area. The connecting pipeline between the Killarney Service 
Area and the Newport South Service is located upland (i.e., the pipeline is not located in the lake in this 
segment). Beginning at the southern portion of Newcastle Beach Park, the Newport South Service Area 
extends following the lake line system in the southern portion of the City of Bellevue into unincorporated 
King County, parallels I-405 to the east, and ends approximately 500 feet north of the Virginia Mason 
Athletic Center in Renton, as shown in Figure 5.25. 
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The Newport South Service Area serves approximately 149 parcels and within Bellevue is zoned as 
single-family residential and in King County as residential, with 6 dwelling units per acre (R-6) and 
contains approximately 98 private docks (City of Bellevue 2015 Comprehensive Plan and 
King County 2018 iMap). The land cover in the Service Area is mostly low to medium-intensity 
development, which includes the I-405 roadway with some open space developed areas.  

Similar to the other service areas, the shoreline of the Newport South Service Area is located within a 
moderate to high liquefaction hazard area and contains the following critical areas: landslide deposits 
along Lake Washington Boulevard SE and Hazelwood Lane SE, location atop the Seattle Fault Zone 
putting area at risk for shallow crustal earthquake and surface rupture, and steep slopes adjacent to I-405. 

Characteristics of the service area are summarized in Table 5.59. Refer to the EIS for a more detailed 
discussion of the affected environment, including land and shoreline use, earth resources, air quality, 
surface water resources, fisheries and aquatic ecosystems, vegetation and wildlife, noise, transportation, 
cultural resources, and public utilities. 

Table 5.59 Area Characteristics - Newport South 
Characteristic Description 
Jurisdictions  City of Bellevue. 

 Unincorporated King County. 
Zoning and Land Use  Single family. 

 R-6 (Residential). 
Parks and Public Spaces  Newcastle Beach Park. 
Geologic Hazards or Limitations  Landslide deposits along Lake Washington Blvd SE and Hazelwood Lane SE. 

 Steep slopes adjacent to I-405. 
 Moderate to high liquefaction hazard area. 
 Seattle Fault Zone. 

Surface Water Resources   Lake Washington. 
 Lakehurst Creek. 
 0281B. 
 0281C. 
 Additional unnamed tributaries. 

5.11.4 Area Prioritization 
This section provides a summary of the service area prioritization including the risk score and the 
implementation period in the Newport South Service Area. 

5.11.4.1 Risk Score 

The likelihood of failure, consequence of failure, and risk scores for the four reaches in the Newport South 
Service Area are presented in Table 5.60. 

The average risk score for the Newport South Service Area is 4.43, resulting in its ranking as priority 
number two of the six service areas. 
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5.11.4.2 Implementation Period 

The implementation period for the Newport South service area is medium-term. 

Table 5.60 Risk Scores - Newport South 

 Reach 17 -  
Pleasure Point PS to  
Bagley PS 

Reach 18 -  
Flush No. 8 to  
Pleasure Point PS 

Likelihood of Failure Components 
EUL 1 1 
Pipe Material 2 2 
Couponing 1 1 
Pump and Flush Station Condition 3 3 
Outside Influences 3 3 
Overflow History 2 2 
Weighted LOF Score 2.21 2.21 

Consequence of Failure Components 
Environmental Impact 3 3 
Land Use 2 1 
Parcels Served 2 2 
Flow 2 1 
Location 3 3 
Operational Access 2 3 
Weighted COF Score 2.30 2.15 

Weighted Total Risk Score 4.47 4.38 
Service Area Average Risk Score 4.43 

5.11.5 Service Area Plan 

5.11.5.1 System Alternative 
The preferred system alternative for the Newport South Service Area is the upland alternative. Table 5.61 
summarizes the factors for consideration for each alternative, with red shading representing a higher level 
of complexity for that factor and a green shading representing a lower level of complexity, and therefore 
the preferred alternative for that factor. 

Table 5.61 System Alternatives Analysis Summary - Newport South 

 Permitting Environmental 
Impact ROW Performance 

O&M 
Technical/ 

Constructability Cost Local 
Community 

In-water        
Onshore        
Upland        
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Upland was the preferred alternative because it had the least number of red cells, therefore representing 
the lowest level of complexity/difficulty for this Service Area. Newport South has only one row of 
properties between the shore and the main road, reducing the length of new grinder pump sewer lateral 
connections back to the street. Permitting for the upland work was considered to be less challenging due 
to the higher number of likely needed permits, higher effort with permitting agencies, and more complex 
permits for in-water work. Environmental impact is also less significant for the upland alternative when 
compared to the in-water alternative, due to the sensitivity of water ecosystems. Performance and O&M 
are both improved with the upland alternative as operations staff can easily access sewer infrastructure 
from the street. Technical/Constructability was also more complex for the in-water alternative.  

In-water was not identified as the preferred alternative because of difficulties permitting this work, a 
substantially higher impact on the environment, more complex constructability challenges, and difficulties 
with operations and maintenance of sewer infrastructure within Lake Washington. However, both right of 
way and local community scored slightly higher for the in-water approach, but do not make up for the 
other more challenging factors. 

Onshore was not identified as the preferred alternative because there is not enough space on the existing 
shoreline to construct the new sewer lines. It was considered an infeasible solution for this Service Area 
and consequently scoring was not considered for any of the seven factors. 

The preferred alternative of upland would consist of constructing a new 10,000-foot-long sewer main 
along Pleasure Point Lane, Hazelwood Lane SE, and Ripley Lane SE. Pleasure Point Pump Station would be 
abandoned as the individual grinder pumps would be sufficient for pumping wastewater flows up into the 
new sewer main. All flows would be conveyed to Bagley Pump station, similar to the existing conditions. 
Flush Station No. 8 would be abandoned as part of abandoning the existing lake line system. 

The cost of implementing the upland alternative in the Newport South Service Area is summarized in 
Table 5.62. Refer to Appendix E - Alternatives Analysis TM for detailed cost information. 

Table 5.62 System Alternative Cost (Onshore) - Newport South 

 Upland Cost 
Total Bid Amount(1) $91,281,000 
Construction Hard Cost(2) $127,801,000 
Soft Cost(3) $77,830,000 
Total Project Cost(4,5) $205,631,000 
Low Range (-19 percent) $167,000,000 
High Range (+62 percent) $333,000,000 

Notes: 
(1) Construction bid amount including AFI and Washington State sales tax. 
(2) Includes additional construction contingency for risk-based management reserve due to complex nature of projects.  
(3) Engineering design, construction administration, City labor, permit administration, and soft cost contingency.  
(4) Total estimated project cost including hard and soft costs; with 19 percent reduction for low range, and 62 percent increase 

for high range estimates.  
(5) Costs are in 2023 dollars, and do not include inflation/escalation, real property or easement acquisition, permit fees, or 

mitigation. 
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5.11.5.2 Pump and Flush Station Improvements 

Table 5.63 identifies the pump and flush station locations, original project ID and implementation period 
per the 2015 assessment, and associated project costs.  

Table 5.63 Pump and Flush Station Improvements – Newport South 

Pump/Flush 
Station 

PS Location Project 
ID 

Timing Planning 
Level Cost(1) 

Escalated Cost 
in 2023 dollars(2) 

Flush No. 8 Parcel number: 3343302740 
Address: 7011 Ripley Lane SE 
Bellevue, WA 98056(3) 

F8-1 
F8-2 
F8-3 

2018-2022 
2020-2025 
2023-2026 

$5,000 
$75,000 
$480,000 

$7,000 
$103,000 
$654,000 

Pleasure Point 
PS 

Parcel number: 2024059073 
Address: 5600 Pleasure Point Lane SE 
Bellevue 98006 

PP-1 
PP-2 

2015-2018 
2023-2027 

$150,00 
$210,000 

$205,000 
$287,000 

Bagley PS Parcel number: N/A (Newcastle Beach Park) 
Address: Approximately 4400 Lake 
Washington Blvd SE 
Bellevue 98004 

B-1 
B-2 

2015-2018 
2023-2027 

$154,000 
$210,000 

$210,000 
$287,000 

Total  $1,284,000 $1,753,000 
Notes: 
(1) In 2014 dollars from the Wastewater Pump Station Evaluation Final Report by Murray, Smith & Associates (May 2015), 

20-City ENR CCI: 9806.5. 
(2) The 20-City ENR CCI used for 2023 was 13358.17. 
(3) Unincorporated King County. 

5.11.5.3 High-risk Assets 
One pipe segment of the lake line (asset ID: 214068) has a high-risk of failure rating (greater than 6 on a 
scale of 3 to 9). This pipe is immediately adjacent to Flush No. 8 as shown in enlarged detail within 
Figure 5.23. 



CHAPTER 5 - SERVICE AREA PLANS 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 5-75 

 
Figure 5.23 Newport South High-Risk Assets 

The length of pipe considered high-risk is approximately 29 LF of 10,175 LF, or approximately 0.3 percent 
of the lake line main in the service area. At an average repair cost of $4,000/LF for in-water pipe, the 
recommended emergency repair fund for spot repair(s) in this service area is $116,000.  

5.11.5.4 Other System Improvements 

The other system improvements recommended for the Newport South Service Area are summarized in 
Table 5.64. Operational or internal tasks that are anticipated by City staff are not included in the planning 
level costs (indicated “City Staff” in Table 5.65). Refer to Appendix G for the detailed operational cost 
estimates. 

Table 5.64 Other System Improvements - Newport South 
Type System Improvement Timing Planning Level 

Cost (2023 dollars) 
Operations Procedure Review See Chapter 3 for System-Wide Recommendations. Near-term City Staff 
Cleaning and Inspection Hydro-jetting and CCTV Inspection. Near-term $2,474,000 
Access Improvements Vegetation/Obstruction clearing at PS and FS. Near-term City Staff 
Data Collection Right-of-way and Easement Review. Near-term City Staff 

Topographic Survey. $3,816,000 
Phase 1 Pipe Coupon Collection. $45,000 
Phase 2 Pipe Coupon Collection. $90,000 

Emergency Repair Planning See Chapter 3 for System-Wide Recommendations. Near-term City Staff 
Total  $6,425,000 

Notes: 
(1) Approximate cost for the coupons in this service area only; coupons to be collected in five service areas in each phase. 
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5.11.6 Regulatory Considerations 

5.11.6.1 Environmental Impacts 

Construction for the Newport South service area would be within upland locations. Potential upland 
construction methods include installation of a gravity line via open cut-and-cover construction, 
installation of a gravity line via trenchless construction, installation of a vacuum sewer system, and 
installation of grinder pumps. Upland construction methods would avoid environmental impacts to 
surface water resources, fisheries, and aquatic ecosystems using appropriate BMPs. The project would 
prioritize installing new pipelines in locations that are already impacted (e.g., public ROW, parking lots). 

Construction methods, potential impact, and the surface water resources present within the Newport 
South service area are summarized below in Table 5.65. 

Table 5.65 Potential Environmental Impacts for Upland Construction - Newport South 

Construction 
Method 

Stormwater and Runoff Turbidity and DO Pollutants Surface Water 
Resources Present 
within Service Area 

Gravity line  Construction 
activities within 
upland areas would 
be isolated from 
surface water 
resources and 
controlled using 
proper BMPs. 

 No impacts if 
stormwater and 
runoff is 
controlled before 
discharge to 
stormwater 
system. 

 Unassessed pollutants 
in soil during trenching 
are separated from 
water resources. 

 Construction 
equipment leaks or 
spills are negligible 
based on distance 
from water resources. 

 None identified – 
upland areas where 
the pipe could be 
moved would avoid 
sensitive areas. 

Vacuum sewer 
Grinder pumps 

5.11.6.2 Permitting 

Upland construction is located within the general vicinity of the public ROW farther than 200 feet from the 
shoreline and is thus not subject to shoreline permitting requirements. No locations were identified at the 
planning level that overlapped with federal- or state-regulated wetlands or surface waters. Newport South 
Service Area falls under the jurisdiction of the City of Bellevue. Necessary permits within the service area 
are identified in Table 5.66. 
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Table 5.66 Permit Matrix - Newport South  

Authority Type of Permit/Authorization Permit Timeline 
Estimate 

Trigger 

State Permits(1) 
Ecology Construction Stormwater 

General Permit 
6-12 months  Discharge to surface waters through the 

stormwater system. 
Ecology Shoreline Permit or Variance 

Review 
1 month  Required if there is a shoreline permit 

issued. 
Local Permits(1) 
City of Medina SEPA Compliance Issued with a land 

use/ shoreline 
permit 

 Proposed activities that are not considered 
exempt from SEPA (per Chapter 43.21C 
RCW and WAC 197-11). 

 Includes 14-day appeal process. 
Land Use Permit(s) 6-18 months  Activities proposed near or within critical 

areas or their buffer(s). 
Shoreline Permit(s) 6-18 months  Activities proposed near or within shoreline 

areas or within 200 feet of the shoreline.  
Grading and Drainage 
Permit(s) 

6-12 months  Land disturbing activities, including 
excavating, boring, or changing the natural 
drainage course. 

ROW Use Permit(s) 3-6 months  Projects that require traffic or pedestrian 
diversions. 

 Project may just require a haul route permit 
issued through the ROW department. 

Notes: 
(1) Potential permits may include, but are not limited to, those listed. When individual projects are carried forward under the 

Management Plan, all applicable permits will be determined as required and will comply with the requirements of those 
permits. 

5.11.6.3 Mitigation 

Upland locations are heavily developed or degraded within the Newport South service area, but there are 
locations that would require mitigation measures. Mitigation measures include the general provisions 
described in Chapter 3. These measures are primarily construction BMPs to avoid and minimize temporary 
impacts. The main enhancement measure in upland areas is to restore/enhance disturbed riparian 
vegetation areas. 
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CHAPTER 6 FINANCIAL CONSIDERATIONS 
6.1 Introduction 
The size and the scope of the LWWLLMP will impact the City’s finances and will require the City to 
evaluate its existing financial policies to identify what potential funding approaches, financial strategies, 
and other considerations should be considered in the development of the project’s Financial Plan. Policies 
to be considered include differential cost recovery by area, cash funding with renewal and replacement, 
and use of various types of debt. Funding alternatives were developed to illustrate the range of funding 
scenarios for the project and the potential impacts on customers. 

6.2 Scope of Financial Analysis 
The financial strategy alternatives developed as part of this study did not evaluate potential rate increases. 
Also, the financial analysis does not provide a financing strategy recommendation because the project 
design and cost estimates are still in the planning phase; estimates prepared for this LWWLLMP are 
Class 5, which are considered order-of-magnitude estimates with a considerable range in expected 
accuracy (-19 percent to +62 percent). 

The financial analysis estimated the potential impacts to the capital requirements of different funding 
strategies to pay for the lake line system alternative. The City used this information to estimate the 
potential impact on the utility’s overall revenue requirements and rates based on the different funding 
mechanisms. Several lake line system alternatives were considered for each service area, as described in 
Chapter 5. The preferred system alternative was selected based on several criteria including permitting, 
environmental impact, ROW/easements, operations, constructability, cost, and impacts to the local 
community. For each service area,  Table 6.1 summarizes the estimated project cost for the preferred lake 
line system alternative, number of properties served, and corresponding estimated total project cost. 
Estimated total project costs for each service area range from approximately $127 million to nearly 
$235 million. Total project costs include construction cost, contingency, and soft costs. Figure 6.1 presents 
a map of the six service areas served by the projects. 

The City considered whether the costs of other components of the Plan, including pump and flush station 
improvements, emergency repair fund, and other system improvements (data collection, cleaning, 
emergency planning) should be included in addition to the system alternative costs. Some components of 
the plan have already been factored into City financial forecasts (i.e., separate renewal and replacement 
forecasts for pump and flush station improvements) or were not categorized as an expense (emergency 
repair fund). Other system improvement costs such as data collection, inspection, topographic survey and 
coupon collection are included in the revenue requirement impact analysis in Section 6.4. 
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Table 6.1 Preferred System Alternative Cost by Service Area 
Service Area Preferred System 

Alternative 
Estimated Cost Number of Parcels Served 

Meydenbauer Bay Upland $197,100,000 448 
Newport South Upland $205,600,000 149 
Hunts Point and Yarrow Point On Shore, Trenchless $234,700,000 587 
Killarney Upland $174,700,000 336 
Evergreen Point On Shore, Trenchless $127,400,000 172 
Medina South Upland $199,700,000 213 
Total  $1,139,200,000 1,905 

Notes: 
(1) Preferred system alternative estimated costs is the calculated value between that low and high range presented in the 

service area plans in Chapter 5, and includes construction hard costs and soft costs. 
(2) System alternative costs does not allow for other system improvement cost such as data collection, inspection, topographic 

survey and coupon collection. 

6.3 Financial Strategy for Implementation of System Alternatives 

6.3.1 Purpose 
The purpose of the financial strategy for the LWWLLMP is to provide a high-level financial analysis to help 
understand the impacts on the City’s overall revenue requirements. The analysis summarized herein does 
not include a detailed analysis of the revenue requirements. Rather, the analysis estimates the capital 
requirements for the lake line improvements based on reasonable assumptions. Other system 
improvement costs such as surveying, inspection, data collection, and coupon collection are included in 
the impact analysis but are not included in the system capital costs. The results of the financial analysis are 
used by the City to evaluate the impact on revenue requirements. The financial analysis compares a 
30-year and 50-year study period options. The four funding strategy alternatives included in the analysis 
are listed below and only include capital costs for the preferred system alternative: 

 Alternative 1: 100 percent cash funded over a 30-year construction period. The 30-year construction 
period is an assumption that each implementation periods (near-term, medium-term, and long-term) 
are 10 years each. The actual implementation period duration is likely to vary; this assumption was 
made only for the financial analysis presented in this chapter. 

 Alternative 2: 30 percent cash funded, and 70 percent debt financed over a 30-year construction 
period. The split between cash and debt financing was an estimate and can be evaluated in future 
analyses. The 30-year construction period is consistent with the implementation periods of plan. 

 Alternative 3: 100 percent cash funded over a 50-year construction period. The 50-year analysis 
period spreads out the cost of the project and allows for completion of other needed projects over an 
extended timeline. The implementation duration may be extended as assets are maintained and 
renewed, and condition assessments are completed that inform schedule. 

 Alternative 4: 30 percent cash funded and 70 percent debt financed over a 50-year construction 
period. The split between cash and debt financing was an estimate and can be evaluated in future 
analyses. The 50-year analysis period spreads out the cost of the project and allows for completion of 
other needed projects over an extended timeline. 



CHAPTER 6 - FINANCIAL CONSIDERATIONS 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 6-3 

6.3.2 Key Findings 
Table 6.2 summarizes for each financial strategy alternative the project costs, funding sources, capital 
requirements, net present value (NPV), and equivalent annual cost (EAC). The preferred system capital 
costs are the same for each financial strategy alternative. The total capital requirements are different for 
Alternatives 2 and 4 because of debt service, but the amount of the debt service is the same for 
Alternatives 2 and 4. Debt service is the annual payment of principal and interest to repay the loan. 
Because spend patterns are different for each alternative, the NPV and EAC are different in each funding 
alternative. 

Table 6.2 Summary of Preferred System Alternative Capital Costs, Funding Sources, and Capital Requirements 

Funding Source Alternative 1 
Cash, 30 years 

Alternative 2 
Cash + Debt Service, 
30 years 

Alternative 3 
Cash, 50 years 

Alternative 4 
Cash + Debt Service, 
50 years 

Project Costs 
Cash Funded  $1,139,200,000   $341,760,000   $1,139,200,000   $341,760,000  
Debt Funded  $ -   $797,440,000   $ -   $797,440,000  
Total Project Costs  $1,139,200,000  $1,139,200,000 $1,139,200,000 $1,139,200,000 

Capital Requirements(1) 
Cash $1,139,200,000 $341,760,000 $1,139,200,000 $341,760,000 
Debt Service $ - $1,843,500,000 $ - $1,843,500,000 
Total $1,139,200,000 $2,185,260,000 $1,139,200,000 $2,185,260,000 

Net Present Value $707,000,000 $941,800,000 $549,100,000 $734,300,000 
Equivalent Annual Cost $39,700,000 $40,100,000 $24,500,000 $29,200,000 

Notes: 
(1) Capital costs do not include allowance for other system improvement cost such as data collection, inspection, topographic 

survey and coupon collection. 

 
Figure 6.1 Cumulative Capital Requirements for Lake Line Projects 
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Figure 6.2 Annual Capital Requirements for Lake Line Projects - Alternatives 1 and 2 

 
Figure 6.3 Annual Capital Requirements for Lake Line Projects - Alternatives 3 and 4 

6.3.3 Methodology and Assumptions 
The financial strategy analysis is limited to the initial construction costs of the preferred system 
alternatives and does not include operating expenditures. The impact to revenue requirements presented 
in Section 6.4 includes the capital cost as well as an allowance for some operational expenses such as 
surveying, cleaning, and CCTV inspection (see Section 6.4). The analysis evaluates costs in real dollars and 
does not consider inflation because that is addressed in the City’s rate model. The financial strategy 
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alternatives evaluate two primary time frames for project constructions, 30-years and 50-years. The 
sequencing of projects for a 30-year study period assumes a 5-year construction period with no gap 
between service area projects. The 50-year study period assumes a 6-year construction period with a 
three year gap between service area projects. This assumption of time period and delivery capability was 
made solely for the purposes of analyzing the scale of financial impacts presented in this chapter. 
Financing of the capital projects compares two options: cash only and cash plus debt funding. The 
financial strategy analysis focuses on the preferred technical alternative for each of the six service areas. 
Table 6.3 provides a matrix of assumptions for financial strategy alternatives. 

Table 6.3 Matrix of Assumptions for Financial Strategy for Constructing Alternatives 

Component  Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Financial Strategy Alternative  Cash, 30 years Cash + Debt 

Service, 30 years 
Cash, 50 years Cash + Debt 

Service, 50 years 
Cash funded 100% 30% 100% 30% 
Debt funded N/A 70% N/A 70% 
Start Year 2029 2029 2029 2029 
Study Period 30-years 30-years 50-years 50-years 
Service Area Project Duration 5-years 5-years 6-years 6-years 
Gap between Service Area Projects none none 3-years 3-years 
Debt Issuance none Every 2-3 years none Every 2-3 years 
Term of debt (years) N/A 30 N/A 30 
Interest Rate N/A 5.5% N/A 5.5% 
Cost of Issuance (% of project costs) N/A 2% N/A 2% 
Debt Reserve (% of project costs) N/A 10% N/A 10% 
Number of debt issuances N/A 12 N/A 12 
Year Debt Matures N/A 2086 N/A 2106 
Discount Rate 3.75% 3.75% 3.75% 3.75% 

While the construction schedules are unknown at this time, the assumptions for the financial analysis are 
presented in Figure 6.4 for Alternatives 1 and 2, and Figure 6.6 for Alternatives 3 and 4. The relative 
spending by year on a percentage basis is identified and then the dollar amount is determined based on 
the estimated costs by area. The schedule of estimated costs were developed based on the assumed start 
year. 
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Figure 6.4 Spend Patterns and Start Year Assumptions - Alternatives 1 and 2 

 
Figure 6.5 Spend Pattern and Start Year Assumptions - Alternatives 3 and 4 
Note: Capital costs in Figures 6.5 and 6.6 do not include allowance for other system improvement costs such as data 
collection, inspection, topographic survey and coupon collection. 

6.3.4 Financial Strategy Alternatives Analysis 
Based on the assumptions identified in Section 6.3.3, information is summarized for each financial strategy 
for the preferred system alternative capital costs, including the following: 

 Project costs. 

 Debt financing. 

 Capital requirements. 

 NPV. 

 EAC. 

Alternatives 1 and 2, 30 years Relative Spending by Year (% of total)
Area Technology 1 2 3 4 5
Meydenbauer Bay Upland 5% 15% 30% 35% 15%

Newport South Upland 5% 15% 30% 35% 15%

Hunts Point, Yarrow Point On Shore, Trenchless 5% 15% 30% 35% 15%

Killarney Upland 5% 15% 30% 35% 15%

Evergreen Point On Shore, Trenchless 5% 15% 30% 35% 15%

Medina South Upland 5% 15% 30% 35% 15%

Alternatives 1 and 2, 30 years Relative Spending by Year
Area Cost (2023$) Start Year 1 2 3 4 5
Meydenbauer Bay 197,100,000$     2029 9,855,000$       29,565,000$     59,130,000$     68,985,000$     29,565,000$     
Newport South 205,600,000        2034 10,280,000       30,840,000       61,680,000       71,960,000       30,840,000       
Hunts Point, Yarrow Point 234,700,000        2039 11,735,000       35,205,000       70,410,000       82,145,000       35,205,000       
Killarney 174,700,000        2044 8,735,000          26,205,000       52,410,000       61,145,000       26,205,000       
Evergreen Point 127,400,000        2049 6,370,000          19,110,000       38,220,000       44,590,000       19,110,000       
Medina South 199,700,000$     2054 9,985,000$       29,955,000$     59,910,000$     69,895,000$     29,955,000$     

Total 1,139,200,000$  

Alternatives 3 and 4, 50 years Relative Spending by Year (% of total)
Area Technology 1 2 3 4 5 6
Meydenbauer Bay Upland 5% 15% 30% 30% 10% 10%

Newport South Upland 5% 15% 30% 30% 10% 10%

Hunts Point, Yarrow Point On Shore, Trenchless 5% 15% 30% 30% 10% 10%

Killarney Upland 5% 15% 30% 30% 10% 10%

Evergreen Point On Shore, Trenchless 5% 15% 30% 30% 10% 10%

Medina South Upland 5% 15% 30% 35% 15% 0%

Alternatives 3 and 4, 50 years Relative Spending by Year
Area Cost (2023$) Start Year 1 2 3 4 5 6
Meydenbauer Bay 197,100,000$     2029 9,855,000$       29,565,000$     59,130,000$     59,130,000$     19,710,000$     19,710,000$     
Newport South 205,600,000$     2038 10,280,000$     30,840,000$     61,680,000$     61,680,000$     20,560,000$     20,560,000$     
Hunts Point, Yarrow Point 234,700,000$     2047 11,735,000$     35,205,000$     70,410,000$     70,410,000$     23,470,000$     23,470,000$     
Killarney 174,700,000$     2056 8,735,000$       26,205,000$     52,410,000$     52,410,000$     17,470,000$     17,470,000$     
Evergreen Point 127,400,000$     2065 6,370,000$       19,110,000$     38,220,000$     38,220,000$     12,740,000$     12,740,000$     
Medina South 199,700,000$     2074 9,985,000$       29,955,000$     59,910,000$     69,895,000$     29,955,000$     -$                   

Total 1,139,200,000$  
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6.3.4.1 Alternative 1 - 30-year schedule Cash Funding 

Financial Strategy Alternative 1 assumes a 30-year study period and Table 6.4 summarizes the amount 
cash funded, the NPV, and EAC. Figure 6.7 summarizes the annual capital requirements from 2029 
to 2058. As shown, there is a 5-year construction period for each service area and projects occur 
sequentially with no gap. The actual schedule, duration, and distribution of costs for each project will be 
refined as these capital projects are developed and implemented by the City. 

Table 6.4 Alternative 1 Fundings Sources, Capital Requirements, NPV, and EAC 

Funding Source Total 
Cash Funded $1,139,200,000 
Debt Funded N/A 
Total $1,139,200,000 
Net Present Value $707,000,000 
Equivalent Annual Cost $39,700,000 

 
Figure 6.6 Annual Capital Requirements - Alternative 1 

6.3.4.2 Alternative 2 - 30-year schedule Cash and Revenue Bonds 

Financial Strategy Alternative 2 assumes a 30-year study period and Table 6.5 summarizes the amount 
cash funded versus debt funded, the NPV, and EAC. Figure 6.7 summarizes the annual capital 
requirements 2029 – 2058 for both cash and debt service components. As shown, there is a 5-year 
construction period for each service area and projects occur sequentially with no gap. The actual schedule, 
duration, and distribution of costs for each project will be refined as these capital projects are developed 
and implemented by the City. 

Based on the stated assumptions, 30 percent of the costs are cash funded and would span the 30-year 
study period. Because debt financing is assumed for the other 70 percent, debt service payments extend 
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beyond the 30-year study period and the debt issuances mature in 2086. Key differences compared to 
Alternative 1 are the timing and extent of cash outlays as debt service payments extend beyond the 
30-year construction timeline. While both funding sources are cash outlays, they are presented separately 
for comparison between cash only alternatives. 

Table 6.5 Alternative 2 Fundings Sources, Capital Requirements, NPV, and EAC 

Funding Source Total 
Project Costs 

Cash Funded $341,760,000 
Debt Funded $797,440,000 
Total Project Costs $1,139,200,000 

Debt - Revenue Bonds 
Project Costs $797,440,000 
Issuance Costs $15,948,800 
Debt Reserve $79,744,000 
Estimated Principal $893,132,800 
Estimated Interest Costs $950,367,200 
Estimated Debt Service $1,843,500,000 

Capital Requirements  
Cash $341,760,000 
Debt Service $1,843,500,000 
Total $2,185,260,000 

Net Present Value $941,800,000 
Equivalent Annual Cost $40,100,000 

 
Figure 6.7 Annual Capital Requirements - Alternative 2 
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6.3.4.3 Alternative 3 - 50-year schedule Cash Funding 

Financial Strategy Alternative 3 is similar to Alternative 1, except a 50-year study period is assumed with a 
6-year construction period and 3-year gap between service areas. Table 6.6 summarizes the amount cash 
funded, the NPV, and EAC. Figure 6.9 summarizes the annual capital requirements from 2029 to 2078. The 
actual schedule, duration, and distribution of costs for each project will be refined as these capital projects 
are developed and implemented by the City. 

Table 6.6 Alternative 3 Fundings Sources, Capital Requirements, NPV, and EAC 

Funding Source Total 
Cash Funded $1,139,200,000  
Debt Funded N/A 
Total $1,139,200,000  
Net Present Value $549,100,000  
Equivalent Annual Cost $24,500,000  

 
Figure 6.8 Annual Capital Requirements - Alternative 3 

6.3.4.4 Alternative 4 - 50-year schedule Cash and Revenue Bonds 

Financial Strategy Alternative 4 is similar to Alternative 2, except it assumes a 50-year study period. 
Table 6.7 summarizes the amount cash funded versus debt funded, the NPV, and EAC. Figure 6.9 
summarizes the annual capital requirements 2029-2078 for both cash and debt service components. As 
shown, there is a 6-year construction period for each service area and a 3-year gap between service area 
projects. The actual schedule, duration, and distribution of costs for each project will be refined as these 
capital projects are developed and implemented by the City. 
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Table 6.7 Alternative 4 Fundings Sources, Capital Requirements, NPV, and EAC 

Funding Source Total 
Project Costs 

Cash Funded $341,760,000  
Debt Funded $797,440,000  
Total Project Costs $1,139,200,000  

Debt - Revenue Bonds 
Project Costs $ 797,440,000  
Issuance Costs $15,948,800  
Debt Reserve $79,744,000  
Estimated Principal $893,132,800  
Estimated Interest Costs $950,367,200  
Estimated Debt Service $1,843,500,000  

Capital Requirements 
Cash $341,760,000 
Debt Service $1,843,500,000 
Total $2,185,260,000 

Net Present Value $734,300,000  
Equivalent Annual Cost $29,200,000  

 
Figure 6.9 Annual Capital Requirements - Alternative 4 
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6.3.5 Other Considerations 
The financial analysis makes high level assumptions regarding the schedule of project costs. Once design 
and construction for the projects begins, the duration of projects could be longer and spending pattern 
could be more levelized as project costs are spread out. In some cases, the projects for different service 
areas may overlap. It is anticipated that as individual assets are renewed, spot repairs are completed, and 
additional data is collected, that the area priority, timing, and sequence may be modified over time. 

6.4 Potential Impacts to Revenue Requirements 
Based on the evaluation of four financial strategies for the lake line improvements, the estimated capital 
requirements developed by the consulting team were provided to the City’s Utility Department for 
consideration of impact on the overall revenue requirements and customer rates. The City also included 
additional operational costs in the impact analysis to address topographic surveys, pipeline cleaning and 
CCTV inspection, and phased coupon collection. Pump and flush station improvement costs are already 
included in the City’s renewal and replacement schedule and were not added to this analysis.  

The impact on sewer rates was evaluated by the City using their rate model. The City provided the 
consultant team output from the City’s rate model for comparison purposes in this Report. The consultant 
team was not tasked to evaluate the impact that the lake line improvements would have on sewer rates, 
hence rate impacts developed by the City have not been validated and summarized in this Chapter. Based 
on discussion and feedback from City, the sewer fund has cash reserves that will be used to help buffer 
the rate impacts and be available for establishing an emergency repair fund. Based on output from the 
City’s rate model, Figure 6.11 summarizes the rate impacts from the lake line improvements. The 
cumulative rate increases for the period 2025 to 2054 (30-years) by Alternative are as follows: 

 Alternative 1 – 132 percent: with the shorter construction period, increases are larger initially and 
need to be high enough to cover the additional cash outlay required. Once the increases are high 
enough and are generating enough additional rate revenue, no further increases are needed. 

 Alternative 2 – 175 percent: the increases are needed over a longer period of time to meet the annual 
cash funded portion of the project as well as the annual debt service. Once the increases are high 
enough and are generating enough additional rate revenue, no further increases are needed. 

 Alternative 3 – 75 percent: the project costs are spread out over a longer period of time allowing for 
smaller increases than Alternative 1. Minor increases are needed beyond 2040. 

 Alternative 4 – 100 percent: the project costs are spread out over a longer period of time allowing for 
smaller increases than Alternative 2. Minor increases are needed beyond 2050. 
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Figure 6.10 Estimated Percent Rate Increases Associated With Lake Line Projects 
Note: Rate increase includes preferred system alternative capital costs and an allowance for other system improvement 
costs such as data collection, inspection, topographic survey and coupon collection. 

6.5 Consideration of Financial Policies 
The City has documented their financial policies regarding the waterworks utilities in the guidance 
document “City of Bellevue Utilities Financial Policies (2023-2024 Budget Waterworks Utility Financial 
Policies).” Policies for utility management, renewal and replacement of sewer assets, utility impacts to the 
environment, neighborhoods, and rate payers, and issuing of debt are examples of the topics discussed in 
the policy document. Chapter 4 of this document provides a summary of financial and other policy issues 
the City will need to consider when implementing the LWWLLMP. This section summarizes some of the 
existing financial policies relevant to the lake line improvements and provides discussion on how the 
policy may need to be reviewed to accommodate the implementation of the LWWLLMP. 

6.5.1 Financial Policies 

6.5.1.1 Use of Debt 

Per the City of Bellevue Utilities Financial Policies, the following policies related to the use of debt are presented: 

 “The Utilities should fund capital investment from rates and other revenue sources and should not 
plan to use debt except to provide rate stability in the event of significantly changed circumstances, 
such as disasters or external mandates.” 

 “Use of low interest rate debt such as the Public Works Trust Fund loans, by offering repayment terms 
below market rates, investment earnings or even inflation, should be viewed as a form of grant 
funding. When available or approved, such sources should be preferred over other forms of rate or 
debt funding, including use of available resources. Since such reserves would generate more interest 
earnings than the cost of the loan, the City's customers would be assured to benefit from incurring 
such debt.” 
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Use of Debt Considerations 

In order to fund a program the size of the LWWLLMP and to maintain levelized rate increase, the City will 
likely need to consider issuing debt. As discussed previously, potential financing strategies may include 
traditional revenue bonds, where annual rate revenue is pledged to pay the annual debt service payments, 
or state of federal programs that have the ability to fund a project of this size, such as the State Revolving 
Fund (SRF) and Water Infrastructure Finance and Innovation Act (WIFIA) programs. 

6.5.1.2 Debt Coverage Requirements 

Per the City of Bellevue Utilities Financial Policies, the following policies related to the targeted debt 
service coverage requirements are presented: 

 “Resolution No. 5759 (Attachment B) states that the City Council will establish utility rates/charges and 
appropriations in a manner intended to achieve a debt service coverage ratio (adjusted by including 
City taxes as an expense item) of approximately 2.00. Having long-term rate stability also assures 
inter-generational equity without the use of debt because the rate pattern is similar to that achieved 
by debt service.” 

 “Utility rates shall be maintained at a level necessary to meet minimum debt coverage levels 
established in the bond covenants and to comply with Resolution No. 5759 which establishes a target 
coverage ratio of 2.00. In 1994, Council adopted Resolution No. 5759 that established a policy, which 
mandates the Utilities to maintain a target combined debt coverage ratio of approximately 2.00, to 
further protect the City's historically favorable Utility revenue bond ratings.” 

Debt Coverage Requirements Considerations 

The utility’s current target coverage ratio of 2.00 may not be required to maintain favorable terms from 
the rating agencies. The higher the debt coverage ratio, the more revenue required from rates. The target 
ratio is one of many things considered during the bond rating review process. A municipal advisor would 
assist the utility in navigating the bond rating process and may be able to secure favorable terms with a 
debt coverage ratio lower than 2.00, which could be more favorable for rate payers. 

6.5.1.3 Rate Uniformity 

Per the City’s Utilities Financial Policies, the following policies related to rate uniformity are presented: 

 “Rates shall be uniform for all utility customers of the same class and level of service throughout the 
service area. However, special rates or surcharges may be established for specific areas, which require 
extraordinary capital investments and/or maintenance costs. Revenues from such special rates or 
surcharges and expenses from capital investments and/or extraordinary maintenance shall be 
accounted for in a manner to assure that they are used for the intended purposes.” 

 “However, RCW 35.92.010 authorizes utilities to consider differences in the cost of service to various 
customers, location of customers within the service area, and other such factors that present a 
reasonable basis for distinction. When conditions in particular service areas require extraordinary 
capital improvement or maintenance costs to be incurred, special rates or surcharges may be adopted 
to recover those costs directly from properties contributing to the specific service demand, instead of 
assigning that cost burden to the general Utility rate base. This will only apply for costs above and 
beyond normal operations, maintenance and capital improvements.” 
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Rate Uniformity Considerations 

The City could elect to establish a surcharge or other fee structure that would be assessed to those 
customers that will be served by the lake line improvements. The City should consider how it charges 
other customers for sewer line replacement projects to ensure all customers are being treated equitably. 
Because the lake line improvements require specialized construction techniques that will increase the cost 
above and beyond a typical sewer line replacement project, the City could consider applying a surcharge 
to lake line customers for the portion of the project that is higher cost than a typical sewer line 
replacement project. 

6.5.1.4 Rate Assistance 

Per the City’s Utilities Financial Policies, the following policies related to rate assistance programs are 
presented: 

 “Rate assistance programs shall be provided for specific low-income customers as permitted by State 
law. The cost of these programs is absorbed in the overall Utility expenses and is recovered through 
the rate base.” 

Rate Assistance Considerations 

When future lake line capital projects are further along the design process and the accuracy of the cost 
estimate improves, the utility should review the potential rate impacts of the LWWLLMP on the customers 
and consider if the rate assistance program needs to be expanded to help assist low-income families. 

6.5.2 Utility Debt Funding Competencies 
Because the utility hasn’t issued debt in over 30 years, it will need to develop the internal processes and 
resources to track the potential programs available to support funding the project. While the WIFIA 
program accepts rolling applications throughout the year, other funding programs will have specific dates 
for which the application is due. It is also important for City staff to understand the different requirements 
of each funding program and any specific programs the funding agency may be targeting so the City can 
tailor its application to meet those requirements. 

If the City were to receive WIFIA credit assistance, they would be required to comply with all relevant 
federal regulations. The City would need to build internal competencies to meet the reporting and 
compliance requirements or outsource the services to a third party. The following four topics are 
examples of compliance requirements of particular importance to the WIFIA program: 

 Build America, Buy America Act (BABA) Requirement: All borrowers must use iron, steel 
manufactured products, and construction materials produced within the United States. For projects 
that initiated project design planning prior to May 14, 2022, the USEPA issued a program waiver of 
the requirements. Examples included master plans, preliminary engineering reports, and alternatives 
analysis. The WIFIA program will determine if a project meets the criteria for a waiver after an 
application is submitted. 

 American Iron and Steel (AIS) Requirement: All borrowers must use iron and steel products 
produced in the United States. Waivers are possible if the USEPA finds that applying the requirements 
could be inconsistent with the public interest, if there is insufficient quantity or quality of the iron or 
steel product produced in the US, or if the inclusion of US iron and steel will increase the cost of the 
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project by over 25 percent. Prospective borrowers should consult with the WIFIA program regarding 
the AIS requirement. 

 Davis Bacon Wage Requirements: All borrowers must pay all laborers employed by contractors or 
subcontractors wages not less than the prevailing wage in the immediate locality. 

 NEPA of 1969: The project must comply with the NEPA of 1969. Each proposed project must be 
assessed for its impact on the environment and a loan will not be closed until the NEPA review is 
complete. 

In the competition to secure affordable financing, the ability to demonstrate that the City will be ready to 
proceed with design and/or construction immediately upon execution of a financing agreement is critical. 
For example, the WIFIA program expects the contracting process for construction of the project to 
commence within 90 days after the date on which a federal credit instrument is obligated for the project. 
Readiness to proceed is important across all state and federal programs and can make or break the 
success of an assistance application and is often used as a tiebreaker when evaluating and scoring 
application submissions. 

6.6 Summary 
Based on management planning activities, preferred project alternatives for each of the six service areas 
were used to estimate capital requirements for the study area. In total, the estimated lake line system 
alternative costs are $1.14 billion. The assumed timeframe for completing the projects ranges from 
30-50 years. The analysis also includes an allowance for other system improvement costs such as data 
collection, inspection, topographic survey and coupon collection. 

The mix of funding sources can have impact on the lake line capital requirements and the overall revenue 
requirements for the utility. If the projects are entirely funded with cash, this would require the need to 
generate additional capital through rate increases. While not historically used as a financing vehicle by the 
City, debt funding could help provide capital to accomplish the projects while buffering the impacts on 
rates. 

The source of funding can have significant impact on rates. If the lake line improvements are cash funded, 
the cumulative rate increases from 2025 to 2054 (30-years) could range from 74 percent to 132 percent. If 
projects assume a mix of cash and debt funding, the cumulative rate increases for the same period could 
range from 100 percent to 175 percent. 

If debt funding is a consideration, the City would likely need to update their financial policies regarding 
the use of debt, debt service requirements, rate uniformity, and rate assistance. If credit assistance is 
pursued from either SRF or WIFIA programs, then there are compliance requirements for all relevant 
federal and state regulations that will need to be followed to secure funding. 
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CHAPTER 7 IMPLEMENTATION PLAN 
7.1 Introduction 
This chapter provides a roadmap for implementing the service area plans described in Chapter 5, 
including major milestones and recommended implementation activities. 

Before any system alternatives for lake line system replacement are designed or constructed, the City 
needs to adopt policies to support the upland, onshore, and in-water alternatives. The City will also need 
to develop a strategy to fund the improvements for each service area. This chapter outlines the 
recommended administrative actions to implement the LWWLLMP. 

Service area plan implementation is identified for near-term, medium-term, and long-term planning 
periods based on the overall risk score for each service area. The cost estimates for implementing each 
service area plan are summarized for the planning periods. The recommended actions, activities and 
improvements in the near-term planning period were sequenced into two-year periods to assist the City 
in implementing the LWWLLMP. A typical process for implementing a system alternative is summarized 
into four milestones and applicable activities for each. In addition to system alternatives, other 
operationally-focused system improvements such as cleaning and inspection are necessary to keep the 
lake line system functioning until the system alternative for each service area is implemented. 

Development of a robust emergency response plan and applicable resources is critical to future success of 
the system and prolonging the estimated useful life. 

As the City implements the LWWLLMP, outreach and education will continue to be a critical element for 
successful projects. 

7.2 LWWLLMP Adoption 
Areas of the lake line system have been repaired and studied in the past. However, the development of 
this LWWLLMP is the first comprehensive planning-level evaluation of the lake line system in Lake 
Washington. The lake line system is a critical component of the City’s wastewater system infrastructure 
that serves approximately 1,900 parcels in the City and adjacent communities. This plan is intended to be 
a living document that will be updated at least every ten years as projects are completed, lessons learned 
from construction and maintenance are incorporated, additional data is collected, and condition 
assessments are performed.  

7.2.1 Wastewater System Plan 
The LWWLLMP will be incorporated as an appendix to the City’s Wastewater System Plan at the time the 
System Plan is next updated. The current version of the system plan is the 2014 Wastewater System Plan, 
adopted by City Council via Resolution 8771 in July 2014; the King County Council adopted the plan via 
Ordinance 17968 in February 2015. The plan was approved by the Washington State Department of 
Ecology in May 2015. 
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7.2.2 Programmatic Environmental Impact Statement   
As part of the LWWLLMP development process, the City prepared a non-project, or “programmatic” EIS. 
The programmatic EIS evaluated the environmental impacts associated with the four system alternatives 
to replace or repair the lake line system. 

A non-project EIS was prepared because the LWWLLMP is not a specific project, but rather a series of 
potential future improvement strategies to proactively manage the lake line system. The EIS examined the 
broad plan-level issues related to the general location of alternatives and how combinations of 
improvements may collectively impact the environment. The programmatic EIS: 

 Streamlines future environmental review process for individual project(s) through outlined potential 
impacts and considerations for effective project implementation.  

 Ensures uniform mitigation strategies across LWWLLMP projects and predictable approval processes.  

 Provides consistent guidance on permit requirements and upfront regulatory expectations. 

The Draft EIS was published in April 2023. A public hearing on the Draft EIS was held on April 18, 2023, 
and the public comment period was open through May 8, 2023. 

Public feedback collected through this process was used to refine criteria and weighting used for the 
selection of preferred system alternatives. The EIS was used as a basis for the environmental impacts and 
permitting factors, and applicable mitigation measures associated with each alternative. Refer to 
Section 7.6 for additional details about the public outreach process throughout the development of the 
LWWLLMP. 

The Final EIS was published in June 2024 and is included as Appendix B. 

7.3 City Administrative Actions 
Before the City begins implementation of the service area plans, the City will need to modify and adopt 
policies to support the system alternatives and finalize a funding strategy for constructing the new 
systems in each service area. 

7.3.1 Policy 
As discussed in Chapter 4, the City needs to adopt policies to support the implementation of the upland, 
onshore, and in-water service area alternatives, as applicable. Much of the existing lake line system is a 
legacy system that was installed before the current adopted policies. Policy modifications or additions are 
required to support significant improvements or replacement of the lake line system with the preferred 
alternatives. 

By having the foundational policies in place, the City can work towards systematically implementing the 
service area alternatives to transform the lake line system. A failure or delay in enacting the required 
supporting legal framework associated with the lake line alternatives, emergency repairs, and continued 
operation and maintenance makes the City more vulnerable to infrastructure failures over time. 
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7.3.1.1 Future Policy Project 

The City is planning to conduct a follow-on project with a specific focus on implementing the necessary 
policy changed identified as part of the Plan development. It is anticipated that this project will begin 
in 2024. 

7.3.2 Fiscal 
Due to its inherent complexity, the lake line system represents a disproportionally higher construction, 
operation, and maintenance cost relative to a typical conveyance system. 

Bellevue Utilities is currently entirely supported by rates and fees paid by Utilities customers. The cost 
estimates developed as part of the LWWLLMP are a significant step to plan and prepare for long term 
infrastructure renewal and replacement accurately and proactively. Due to the magnitude of the costs 
associated with the LWWLLMP, the City may need to consider alternate funding sources (grants, debt 
financing, non-rate revenues) to fully fund implementation. 

The City can reasonably anticipate that costs of operation, maintenance, and emergency repairs of the 
lake line system are likely to increase over time. While the current strategy of spot-repairs and limited 
improvements has been manageable to date, the entire lake line system is of a relatively similar age, and a 
significant portion of the lake line system may reach the end of its functional lifespan in a relatively 
concentrated period if not systematically rehabilitated, replaced, or eliminated. 

7.3.2.1 Future Financial Project 

The City is also planning to conduct a follow-on project that will include a more detailed financial analysis, 
including potential special service districts, rate impacts, revisions to debt policies, and alternate funding 
strategies as described in Chapter 6. It is anticipated that this project will begin in 2024. 

7.4 Service Area Plan Implementation  
This section summarizes recommended improvements across the service areas in the near-term, medium 
term, and long-term planning periods. The sequence and timing of the improvements is likely to change as 
additional system condition data is collected and service area risk scores are reassessed. The section provides 
more details for near-term improvements and operational strategies to provide the City with a roadmap for 
implementations. Project milestones and general project activities are also outlined in this section. 

7.4.1 Service Area System Alternative Implementation 
The Plan recommends the City implement the system alternative for the lake line system in each service 
area in order of risk-based priority, as outlined in Chapter 5, where the highest risk service areas will be 
improved first for efficiency in system function, design, permitting, and outreach. Table 7.1 summarizes 
the capital alternative and implementation period, based on prioritization, for each service area. 
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Table 7.1 Service Area System Alternative and Priority 

Priority Service Area System Alternative Implementation Period 
1 Meydenbauer Bay Upland Near-term 
2 Newport South Upland 

Medium-term 
3 Hunts Point and Yarrow Point Onshore 
4 Killarney Upland 
5 Evergreen Point Onshore 
6 Medina South Upland Long-term 

7.4.2 Service Area Plan Implementation by Planning Period 
Only one service area, Meydenbauer Bay, has an implementation period for the capital alternative within 
the near-term; however, pump and flush station improvements, designation of emergency repair funds, 
and other system improvements, are recommended in the same term across all service areas. Table 7.2 
summarizes the estimated costs by planning period for all projects in all service areas. Refer to Chapter 5 
for a detailed breakdown of the costs. Note, all costs are shown in 2023 dollars and have not been 
escalated for future years. 

Table 7.2 Summary of Implementation Costs by Planning Period 

Project Planning Period 
Near-Term Medium-Term Long-Term 

Pump and Flush Station Improvements(1) $11,065,000 -- -- 
Emergency Repair Fund(1) $37,768,000 -- -- 
Other System Improvements(1) 

Cleaning and CCTV Inspection $14,742,000 -- -- 
Topographic Survey -- $14,973,000 $4,620,000 
Phased Coupon Collection $990,000   

Meydenbauer Bay System Alternative (Upland)(2) $197,200,000 -- -- 
Newport South System Alternative (Upland)(2) -- $205,700,000 -- 
Hunts Point and Yarrow Point System Alternative (Onshore)(2) -- $234,700,00 -- 
Killarney System Alternative (Upland)(2) -- $174,800,000 -- 
Evergreen Point System Alternative (Onshore)(2) -- $127,500,000 -- 
Medina South System Alternative (Upland)(2) -- -- $199,800,000 
Total $261,765,000 $757,673,000 $204,420,000 

Notes: 
(1) Includes all service areas except Meydenbauer Bay, where the system alternative will be first implemented, and other 

immediate improvements are not proposed. 
(2) Total Project Cost for system alternative; see Chapter 5 for detailed estimates, including low and high range. 
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7.4.3 Near-Term Implementation  
To aid the City in implementing the recommended improvements in the LWWLLMP, Table 3 provides a 
detailed breakdown of activities in the near-term implementation, throughout a series of five steps. The 
implementation timing will be dependent on City resources, funding availability, and supporting policies. 
It is anticipated that these improvements are initiated within the next 10-year budget cycle. Table 7.3 
includes general activities for implementing the Meydenbauer Bay system alternative since this service 
area is prioritized first as the highest risk. 

Note the recommended timing for the proposed pump and flush station improvements in a service area 
does not follow the proposed implementation period for the service area that was based on the risk 
ranking of the overall service area. Per the 2015 MSA report, all pump and flush station improvements 
were due to be implemented by 2026; all remaining recommended improvements have been distributed 
across the near-term planning period. The proposed sequence for pump and flush station improvement is 
provided in order of the magnitude of recommended improvements, deficiencies occurring during the 
modeled 25-year storm, in addition to input from City Operations and Maintenance staff for stations with 
a history of performance deficiencies. These pump and flush station improvements are necessary to 
continue operation of the lake line system until the preferred system alternative for each service area is 
implemented.  

Similarly, cleaning, inspection and pipe couponing projects have been split into phases so the City can 
complete these activities over the near-term planning period. Cleaning and inspection (hydro-jetting and 
CCTV inspection) is split into three phases; for the entire lake line system, this would consist of 
approximately 25,000 LF per phase, with associated access improvements required to facilitate cleaning. 
The City may wish to complete Phase 1 in a smaller section as a trial run, and implement any lessons 
learned into subsequent phases. For the pipe couponing, Phase 1 includes a total of 8 coupons at pipes 
that have been identified as high-risk; Phase 2 includes a total of 14 coupons, within all remaining reaches 
not included in Phase 1. Refer to Chapter 5 for additional details. 
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Table 7.3 Near-Term Implementation Plan 
Category  Step 1 Step 2 Step 3 Step 4 Step 5 
Meydenbauer Bay 
System Alternative 
(Upland) 

 ROW, King County, Easement 
research. 

 Public outreach. 

 Scope and 
Qualifications. 

 Alternatives and 
Conveyance 
System Analysis. 

 Permitting, 
Preliminary and 
Final Design. 

 Bidding and 
Construction.(1) 

PS and FS 
Improvements(1)  

 Evergreen Point PS and FS.  Hunts Point and Yarrow 
Point PS and FS. 

 Medina South PS 
and FS. 

 Killarney PS and 
FS. 

 Newport South PS 
and FS. 

Cleaning and 
Inspection(1) 

 Scope and Advertisement for 
Cleaning Project. 

 Cleaning Project – 
Phase 1. 

 Cleaning Project – 
Phase 2. 

 Cleaning Project – 
Phase 3. 

 

Emergency Planning  Develop Emergency Response 
Plan. 

 Standard Details for Repair. 
 Create Roster of Contractors for 

Repair. 
 Procurement of Emergency 

Repair Materials. 

    

Data Collection   Phase 1 Coupon.(1) 
 Topographic and Utility 

Survey (Meydenbauer 
Bay).(1)(2) 

  Phase 2 Coupon.(1)  

Management Plan   Policy Project. 
 Funding Project. 

    Update LWWLLMP 
Including Area 
Priority.(3) 

Ongoing Activities  Routine PS and FS inspections. 
 Overflow monitoring. 
 Drainage complaint logging. 
 Emergency repairs. 
 Public outreach and education. 

Notes: 
(1) Cost included in service area plan cost; see Chapter 5. All other activities in the implementation plan are assumed to be completed by City staff.  
(2) Survey is identified as a separate activity as a critical first step for pre-design; however, the cost of this effort is included in the total project cost for the system alternative.  
(3) LWWLLMP updates recommended every 10 years, minimum (or as significant new information becomes available). 
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7.4.4 Typical System Alternative Implementation 
This section summarizes a suggested typical process to assist the City in implementing a system 
alternative in a given service area. It is anticipated that the implementation of a system alternative would 
occur by multiple projects or phases. Figure 7.1 illustrates the four typical major implementation 
milestones for an individual project: 

 
Figure 7.1 Typical System Alternative Implementation Milestones 

Table 7.4 outlines the typical actions associated with each milestone. In the initiation step, the project is 
defined, and the necessary data is collected. The pre-design milestone includes assessments, analyses, 
field data collection, and cost estimates to help refine the system alternative and project definition. The 
new system is designed, agreements are developed, property is acquired, and permitting is completed 
during the design step. Construction is the final milestone, where the system is built, the existing lake line 
system is abandoned, and lessons learned are documented for future lake line projects. 

Table 7.4 Typical System Alternative Implementation Process  

Milestone Actions 
Initiation   Definition of initial project extents. 

 Internal (City) data collection. 
 Preparation of the RFQ or identification of on-call/roster contract suitability for pre-design and design. 
 Business Case Analysis.(1) 

» Confirmation or re-selection of preferred system alternative(s), including construction method, 
using the City’s MODA approach. 

Pre-Design1  Condition assessment. 
 Field data collection (topographic survey, environmental assessments, geotechnical explorations, 

hydraulic grade line verification). 
 Conveyance system/basin analysis and delineation of future system alternative projects within the 

service area. 
 Hydraulic modeling. 
 Evaluation for potential combination with other City Capital Investment Program Plan projects. 
 Planning-level cost estimating. 
 Public outreach. 

Initiation Pre-Design Design Construction
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Milestone Actions 
Design  In-water, onshore, or upland system design. 

 Franchise utility agreements. 
 Inter-community agreements (Yarrow Point, Hunts Point, Medina). 
 KCWTD agreements. 
 Inter-departmental agreements (Bellevue Parks and Community Services). 
 Temporary and permanent easement identification and acquisition. 
 Property acquisition. 
 Permitting. 
 Project-level cost estimating. 
 Public outreach. 

Construction   Advertisement, bid evaluation and award. 
 Purchasing and procurement. 
 Permit compliance and reporting. 
 Operational testing. 
 Training of City staff. 
 SCADA integration. 
 Start-up and transition to City staff. 
 Record drawings and GIS updates. 
 Abandonment of the existing lake line system, as applicable. 
 Documentation of lessons learned for future lake line projects. 

Notes: 
(1) Pre-design action(s) may be required to inform MODA, to be completed by the City or an external consultant depending on 

qualifications and availability. 
MODA - Multi-Objective Decision Analysis; RFQ - Request for Qualifications. 

This is intended to provide a guide for implementation; the City can refine this process as necessary to 
comply with the City Utilities Project Management Manual and standards. 

7.4.5 Coordination with Other Projects 
The service areas comprise relatively large portions of the City. It is recommended that the City identify 
other planned improvements (transportation, other City utilities, major franchise utility projects) in the 
area to coordinate construction, permitting and restoration where feasible. In addition to potential cost 
savings for the City, this can help prevent construction fatigue for residents, workers, and the traveling 
public in project areas. 

7.4.6 Advantages of Implementation 
Implementation of the LWWLLMP will allow the City to:  

 To be prepared for unexpected failures, by developing an emergency response plan and having a 
dedicated emergency repair fund;  

 Gather additional data and renew individual assets to provide a more accurate remaining useful life, 
which could allow for a more gradual fundraising strategy and realistic project delivery approach; 

 Use a programmatic approach, starting with the highest-risk area of Meydenbauer Bay, to develop a 
repeatable framework that can be applied to subsequent service areas.  
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7.5 Emergency Planning 
Regular maintenance and monitoring of the existing lake line system is critical to ensure continued 
operation prior to implementation of the service area alternative. However, implementation of the service 
area plans may be constrained by the delivery capacity and funding availability of the City. Additionally, it 
is impossible to predict future failures of the lake line with certainty; the City should continue to prioritize 
resources and planning efforts for emergency repairs and continued operations. 

This section includes recommendations to mitigate the impacts and burden of an emergency response, 
much of which can be completed in-house by City staff. 

7.5.1 Emergency Repairs 
There is significant risk associated with the delay of lake line system improvements. The City has 
experienced failures in the past and is likely to experience failures in the future due to the inherent risk 
and inaccessibility of the system. Mitigation requirements associated with expedited and emergency 
actions can be significantly higher than a planned action. 

The threshold between what is considered repair or replacement is largely project-specific, and different 
regulatory agencies may have differing interpretations of these definitions. Regulatory agencies may 
consider the following when evaluating whether a proposed project is considered a repair or replacement 
to a section of lake line: 

 Determining the percentage of the system being replaced, and setting a percentage threshold over 
which is considered replacement instead of maintenance. 

 Examining the location of the system; repair if it remains in the same location (minor deviations may 
be permitted), replacement if not. 

 Examining the purpose of the system; repair if it serves the same purpose (minor upgrades may be 
permitted), replacement if not.  

The distinction between repair and replacement is likely to be the basis of the determination whether 
regulatory agencies allow replacement in-kind or require the implementation of a different system 
alternative (onshore or upland, if the existing is in-water). 

7.5.2 Emergency Response Plan 
The City recognizes the importance of a detailed emergency lake line repair response plan to mitigate the 
potential environmental and public health impacts associated with such incidents. The ability to swiftly 
address and rectify sewer overflows is key to maintaining the public’s trust of the City as a public utility 
provider. Components of an emergency response plan should include: 

 Roster of on-call contractors to perform repairs without delay of advertisement process, if unable to 
be performed by City crews. 

» May include specialty contractors such as certified divers and marine construction. 

 Agency notification requirements and protocol. 

 Resident notification text/materials and protocol. 
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 Procurement of common materials to perform repairs. 

» Specialty/custom repair clamps specific to lake line pipe. 
» Containment equipment. 

 Adequate supply of temporary generators and replacement pumps/parts for power and pump 
failures. 

Having a robust emergency lake line repair plan in place is essential to minimize potential loss of service 
and environmental damage. This plan should be prepared by the City, or by a qualified consultant. 

7.5.3 Standard Details 
The City currently has three standard details for the lake line, included in the 2023 Sewer Engineering 
Standards:  

 S-23: Lake Line Cleanout and Check Valve Assembly Installation. 

 S-24: Lake Line Cleanout and Check valve Assembly Installation at or Below Hydraulic Gradient. 

 S-25: Cleanout to Grade for Lake Line Connection. 

These details are applicable to the continued function or construction of a replacement in-kind system. It 
is recommended that the City develop additional standard details applicable to the abandonment, 
emergency repair/replacement, and construction of the replacement system. Development of standard 
details, particularly if done in collaboration with applicable regulatory agencies, could increase efficiency 
of planned and unplanned repairs or replacement. Recommended standard details or procedures include:  

 Abandonment: 

» Abandonment of flush station intake. 
» Abandonment of in-water lake line pipe. 
» Removal of in-water lake line pipe (if abandonment presents hazard) and associated restoration. 

 In-Water (existing, or system alternative): 

» Typical in-water lake line repair. 
» Typical in-water trenching detail. 

 Onshore (existing, or system alternative): 

» Typical onshore lake line repair. 
» Typical onshore trenching detail. 

 Upland (system alternative) 

» Typical grinder pump installation. 

7.5.4 Standard Operating Procedures 
It is recommended that the City complete a review of all existing Standard Operating Procedures (SOP) 
associated with the lake line system and update to current practices. Any procedures that are currently 
undocumented should be formalized to ensure continuity throughout Operations and Maintenance 
staffing transitions. 
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7.6 Outreach and Education 
Community input is a critical part of Bellevue Utilities’ commitment to Informed Consent. The goals and 
guidelines of Informed Consent were implemented throughout the development of the LWWLLMP to 
provide clear communication about the project and to solicit public input through a variety of outreach 
channels. 

7.6.1 Community Outreach During LWWLLMP Development 
Community outreach was an important component of the LWWLLMP development. Outreach activities 
included project briefings, a virtual public meeting, in-person pop-up events, mailed postcards, online 
open houses, a community survey, newsletter articles, social media posts, website updates, and project 
posters distributed in the community. Goals of community engagement were to:  

 Build and maintain public support by sharing how the project will benefit the community. 

 Raise awareness of the importance of Lake Washington lake line, as well as the needs, challenges and 
impacts for lake line rehabilitation and/or replacement. 

 Communicate the repercussions to the community and Lake Washington if no action is taken to 
rehabilitate and/or replace the aging lake line. 

 Lay a groundwork and develop strong community relationships for future improvement projects that 
could include planning, design, and construction phases. 

 Identify the needs of audiences directly affected by lake line rehabilitation or replacement. 

 Share information early and often to ensure transparency and prevent surprises. 

 Provide opportunities for public input during key steps of the project and incorporate audience 
feedback into project decisions. 

Key themes of the community feedback from the above outreach activities were:  

 When asked about the most important consequences to consider in the event of a lake line failure, 
community members ranked the consequences (from most to least important) as 1) the risk to the 
environment, 2) the difficulty of repair or replacement of a lake line, and 3) the number of customers 
impacted. These themes were repeated in comments received throughout the project.  

 When asked about the most important evaluation factors for alternative selection, community 
members ranked impacts to land use and property easements, environmental impacts, and the 
feasibility of long-term maintenance as most important. This echoes the themes mentioned above. 

 Some people shared a desire to maintain Lake Washington’s water quality and to protect native 
habitat. Additionally, people expressed a desire to implement a long-term and sustainable solution so 
that service can continue to be provided for years to come without further impacts to Lake 
Washington. Lastly, people expressed concerns over the cost of the maintenance of the lake lines, but 
consistently encouraged the project team to prioritize the impacts to the community members over 
the cost of the project. 

 Bellevue Utilities learned that most people engaging with this project lived, worked, or played in the 
Meydenbauer Bay or Medina South service areas. The team also learned that most people preferred 
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that Bellevue Utilities keeps them informed about this project via emails, postcards, and It’s Your City 
articles. 

 Many customers of the lake line system, including those with City infrastructure on or adjacent to 
their property, are unaware of the extents, ownership, and associated potential impacts associated 
with maintenance, repair, or replacement of the system. The foundational educational materials used 
in Lake line 101 will be important to reiterate throughout the implementation of the subsequent 
projects. 

7.6.2 Future Outreach Opportunities 
As Bellevue Utilities begins implementation of the LWWLLMP, there are opportunities for continued 
community outreach to provide transparent communication about the project’s next steps ahead of 
construction. Ongoing engagement and information sharing throughout the implementation of the policy 
changes, data collection, project design, and construction, is critical to its success. Opportunities for 
continued community outreach include those summarized in Table 7.5. 

Table 7.5 Potential Outreach Tools for Implementation Activities  
Implementation Activity Potential Outreach Tools 
Policy Evaluations or 
Modifications 

 Email update about next steps. 
 Engage neighborhood organizations and CBOs. 
 Website update on completed plan and next steps. 
 Briefings to local jurisdictions about completed plan and next steps. 

Data Collection  Email update to keep community informed on project progress. 
Funding   Email update. 

 Print notifications to ratepayers on expected project funding sources (IYC articles, 
postcards, etc.) 

Pre-Design and Design  Email updates about pre-design and design. 
 Website update to share anticipated project timeline(s) for pre-design, design, and 

construction. 
 Social media posts. 
 Engage schools, neighborhood organizations, and CBOs. 
 Briefings to local jurisdictions. 
 Tabling at local events. 
 Community and stakeholder surveys and requests for input.  

Construction  Email update about the start of construction. 
 Website update. 
 Online open house to share construction details. 
 Pre-construction open house and/or “meet the contractor” events. 
 Social media posts. 
 Engage schools, neighborhood associations, and CBOs. 
 Postcard (and other print notifications) to inform residents of major construction impacts. 
 Continue tabling at local events throughout construction to keep the public informed on 

project progress. 
Notes: 
CBO - Community Based Organization; IYC - “It’s Your City” Bellevue Newsletter. 
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7.6.3 Other Stakeholders 
In addition to the public and local community members and groups, implementation of the plan should 
be communicated and coordinated with other stakeholders and public agencies. This includes (but is not 
limited to):  

 Towns of Beaux Arts Village, Hunts Point. 

 Cities of Clyde Hill, Medina, Newcastle, Yarrow Point. 

 King County. 

 USACE. 

 Washington State Departments of Ecology, Archaeology and Historical Preservation, Natural 
Resources, Fish and Wildlife, Transportation. 

 Muckleshoot Indian Tribe, Tulalip Tribes of Washington, Suquamish Tribes, Stillaguamish Tribe of 
Indians, Squaxin Island Tribe, and Snoqualmie Indian Tribe. 

7.7 Applicability to Lake Sammamish 
The development of the LWWLLMP is specific to the Lake Washington system, which was prioritized due 
to the age and material of the lake lines. The City also has approximately 4.1 miles of lake line in or along 
Lake Sammamish. The Lake Washington lake lines were mostly installed in the 1950s, and primarily 
include asbestos cement and cast-iron pipe; whereas the Lake Sammamish lake lines were installed in the 
1960s and are primarily cast and ductile iron. Given that the Lake Sammamish system is of roughly similar 
age and material to the Lake Washington system, many of the conclusions of this LWWLLMP should be 
considered and implemented for the Lake Sammamish system. 

7.8 Future of the Plan 
The purpose of the LWWLLMP is to provide an overarching guiding document for managing the lake line 
system, similar to the Wastewater System Plan, Water System Plan, or Emergency Water Supply Master 
Plan. It is intended to be a living document that will change as additional data is collected, future studies 
and analysis are completed, City budget priorities evolve, and changing permitting regulations. As such, 
the implementation of a typical service area plan will require future analysis at a more project-focused 
level. It is recommended that the LWWLLMP is updated at a minimum of every 10 years (or as significant 
new information becomes available), in conjunction with the Wastewater System Plan as described in 
Section 7.2. 
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EXECUTIVE SUMMARY 

The City of Bellevue is evaluating the condition of a 14.4-mile-long sewer system along the Lake Washington 
shoreline that serves lakefront properties and upstream tributary areas in Yarrow Point, Hunts Point, Beaux Arts, 
Bellevue, Medina, and a portion of unincorporated King County (see Figure ES-1). 

 
Figure ES-1. Lake Line Sewer System 

This lake line sewer, built in the 1950s and 1960s, is predominantly 8-inch-diameter pipe constructed of asbestos 
cement (AC) or cast iron (CI) with a cement-mortar lining. It is shallow-buried and generally runs along the 
shoreline in shallow water (typically less than 5 feet deep) or on-shore outside the lake. Some portions of the pipe 
in the lake have become exposed on the lake bottom. Over the years, homeowners have constructed docks, 
bulkheads, walls, patios and other improvements over the pipe in some places. This has made the sewer line more 
difficult to access and maintain. Concerns about age of the pipe, difficulty in accessing the pipe for maintenance 
and regular cleaning, and recent failures have prompted the City to evaluate the current condition of the pipe. 

Tetra Tech and associated firms worked with the City to complete Phase 1 of a lake line condition assessment in 
2013. The work included collecting samples of the pipeline (called “coupons”) for analysis of their condition. 
Phase 2, completed in 2016, collected an additional 19 coupons from the pipe in five upland and 14 in-water 
locations. The coupons were analyzed to determine the pipe’s condition and set priorities for replacement. 
Approximate locations are shown on Figure ES-1. 

A report has been prepared summarizing the findings of both phases. It presents findings and offers 
recommendations for a future alternatives evaluation and lake line improvement plan. The report describes the test 
methods used and the existing pipe conditions and deficiencies found. A ranking system is presented for 
organizing the lake line system and prioritizing pipe replacement or rehabilitation projects.  

 viii 
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PROCEDURES FOR COLLECTING AND ANALYZING COUPONS 

Coupon Collection 
For each Phase 2 in-water sample location, a turbidity curtain was set up around the work area to contain silt. The 
lake bottom sediment was then hydraulically jetted off the pipe. For the upland sample locations, the sewer line 
was excavated primarily by machine, with some hand excavation. For all sample locations, upon accessing the top 
of pipe, an initial physical evaluation was made to ensure that the pipe was fit to be core-drilled. The City then 
temporarily shut down upstream stations, as necessary, to reduce flow in the pipe. The pipe sample coupon was 
cut from the top of the pipe with a 4-inch-diameter hole saw. Once the coupon was removed, a pipe repair sleeve 
was slid over the hole and bolted to seal the pipe. Property restoration for the upland locations consisted of 
backfill with native soils, and then restoration of surface conditions to match pre-work conditions. Restoration for 
the in-water locations consisted of grading soils in the vicinity of the repair band with native materials to 
approximately match pre-work conditions. 

Pipe Coupon Analysis 
Phase 2 laboratory analysis of the pipe coupons determined the condition of the pipe in each reach and allowed 
projections of the pipeline’s remaining service life. The analyses performed included the following: 

 Asbestos cement pipe coupons: 
 Microscopic visual examination 
 Wall thickness measurement 
 Measurement of surface hardness and scratch hardness 
 Chemical analysis 
 pH indicator staining 
 Estimate of remaining pipe service life 

 Cast iron pipe coupons: 
 Microscopic visual examination 
 Wall thickness measurement 
 Impact test 
 Hardness test 
 Chemical testing 
 Examination of interior cement mortar lining 
 Estimate of remaining pipe service life. 

The Phase 1 analyses and collected data differ somewhat from those performed for Phase 2, but there are 
sufficient similarities to allow a comparison and prioritization across the entire lake line system. 

PIPE CONDITION FINDINGS 

AC Pipe 
AC pipe contains calcium, which makes it hard. This type of pipe deteriorates over time as contact with acidic 
wastewater or soil causes the calcium to leach from the material, leaving behind a layer of softer, weaker asbestos. 
The amount of deterioration is measured by a test in which a chemical called phenolphthalein is applied to the 
collected pipe wall sample. The chemical stains the middle layer of the pipe wall, where calcium remains. The 
unstained interior and exterior layers of the sample indicate where contact with acid in the wastewater or in the 
soil has resulted in the loss of calcium. The thickness of each layer is measured to determine the overall amount of 
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deterioration. Based on the Phase 2 measurements, AC pipe generally showed both interior and exterior acid 
attack, leading to a total deterioration of 34 to 66 percent of the pipe wall thickness. The seven samples tested 
represent a small percentage of the piping system overall, and the condition of the remaining AC pipe is 
unknown.  

Sample N6, collected along the northeastern shore of Medina, was the most severely impacted sample, with 
deterioration of 66 percent of the wall thickness. The inside layer of the pipe at this sample appeared to be in 
worse shape than the outside layer, although both showed deterioration. The interior surface had experienced 
delamination. This portion of the pipe wall can be expected to have a significantly reduced strength.  

The AC pipe ranges from 51 to 57 years in age. Its remaining useful service life is dependent on the loading and 
the environment the pipe is exposed to. According to an article in Public Works magazine and other publications, 
the typical service life of AC pipe is 40 to 60 years for wastewater service. Research undertaken by the Alameda 
County Water District in California’s San Francisco Bay Area projects a service life of 70 to 80 years for AC pipe 
used for water distribution. Water pipes are usually subject to less internal corrosion than wastewater pipes but 
much higher pressures. The Alameda County Water District considers six to 10 leaks per mile over the life of the 
pipe to be acceptable, but this is not a suitable standard for a wastewater collection system. 

Since the AC pipe is approaching its normal service life, and testing has documented significant deterioration, 
near-term planning for systematic replacement should be conducted before failures occur. Normal operating 
pressures in the lake line are minimal, so failure may not be imminent, but the deterioration seen represents a 
significant decrease in the factor of safety. 

CI Pipe 
For the CI pipe, the condition of the cement mortar lining was examined as well as that of the metal. The cement 
mortar lining protects the cast iron until its pH is degraded to less than 7, which indicates an acidic condition. At 
that point, the liner no longer provides effective protection, and corrosion of the cast iron begins. The lower the 
pH at the metal surface, the more aggressive the rate of corrosion. Interior corrosion also initiates when the 
interior liner is compromised, and as the liner continues to deteriorate, the corrosion rate increases toward that of 
bare metal. The point at which the liner will become compromised cannot be predicted in advance. 

The samples tested show all phases of liner deterioration, from intact with a high pH, to intact with a low pH, to 
cracked, deteriorated or removed from the metal surface. The liner continues to be effective in only 8 percent of 
the coupons examined, so the liner may be reaching its expected service life for this application. Coupons N16 
and N17 near the south end of the system had no liner, yet the rate of corrosion over their 50-year lifespan has not 
been enough to compromise the integrity of the pipe. On samples where the liner was intact and had a pH of 7 or 
higher, there was essentially no corrosion on the inside of the pipe. Corrosion rates are not linear over time, and it 
is likely that future rates of interior corrosion will increase from those measured in this study.  

Sample N15, collected along the Bellevue shoreline north of Beaux Arts, had an exterior pit 0.098 inches deep. 
This is the deepest pit found in the coupons analyzed and represents a 23.5-percent wall loss. Some coupons had 
no wall loss. However, the quantity of samples is small and the possibility that there is more extensive external 
pitting and corrosion exists. In addition, this estimate does not account for the interior corrosion occurring at the 
same time as the exterior corrosion. The pipe can be considered to have lost its factor of safety against rupture at 
50-percent wall loss, although embrittlement and loss of metal toughness can also compromise its strength. 

Cast iron pipe normally has a service life of 100 to 150 years. It will last longest where flowing full, so that there 
is no air in the headspace. At this time, none of the CI pipes have lost enough wall thickness to indicate likely 
failure in the near term. A long-term planning horizon with monitoring of pipes with the highest levels of 
corrosion is appropriate for these pipes. 
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PRIORITIZATION 
The City of Bellevue wants to maintain the integrity of its lake line sewer by timely replacement of portions that 
may be in danger of failing. As part of this study, individual reaches of the lake line system represented by each 
sampled coupon were prioritized based on the consequence of failure and the probability of failure. The 
consequence of failure was rated with a numerical score based on the length and location of the reach, the number 
of services connected to it, its accessibility for maintenance, its suitability for bypass pumping during repair, and 
its proximity to public places where failure of the pipe would expose people to the spilled wastewater. Probability 
of failure was rated with a numerical score based on location, burial depth, material, remaining life and history of 
failures or repairs.  

“Risk” was defined as the consequence-of-failure score times the probability-of-failure score. Reaches with the 
highest risk were assigned the highest priority for replacement or repair. Reaches with the same score received the 
same priority. The final ranking is shown in Table ES-1. Generally, the AC pipe received a higher priority than 
the CI pipe.  

Table ES-1. Priority Ranking 
Priority Rank Coupon Associated with Reach Pipe Material 

1 N12 AC 
2 N11 AC 
3 EC19 AC 
4 EC17 AC 
5 N15 CI 
6 EC101, N5 AC 
7 EC6 CI 
8 N6, N14 AC 
9 N1 AC 
10 EC21 DI 
11 N17, N18 CI 
12 N16 CI 
13 N9, N4 CI 
14 N8 AC 
 N2, N3, N21 CI 

15 EC16, EC8 CI 
 EC20 DI 

16 N19 CI 
17 EC12, EC14 CI 
18 N10, N13 CI 

Note: AC = asbestos cement; CI = cast iron; DI = ductile iron 

RECOMMENDATIONS FOR FUTURE WORK 
One way to address the identified priorities is to begin to develop a replacement strategy for the AC pipe. The two 
CI pipes with a higher level of deterioration can be scheduled for another assessment in 10 years to see if their 
deterioration has accelerated. Depending on the results, the remaining pipes can be further evaluated at that time 
or put on hold pending further developments. By continuing to track any failures or repairs on these lines, it may 
be possible to identify reaches that are deteriorating faster than others. The City plans to start reviewing 
replacement strategies in 2017. 



 

1. INTRODUCTION 

The City of Bellevue has initiated an evaluation of the sewer system in and directly adjacent to the Lake 
Washington shoreline. This lake line system provides service to lakefront properties and upstream tributary basins 
in the towns of Yarrow Point, Hunts Point and Beaux Arts, the cities of Bellevue and Medina, and a portion of 
unincorporated King County south Bellevue. Figure 1-1 shows the approximate location of the lake line. 

The 14.4-mile-long lake line sewer was built in the 1950s and 1960s. It is predominantly 8-inch-diameter piping 
constructed of asbestos cement (AC) or cast iron (CI) with a cement mortar lining. A few short sections consist of 
ductile iron (DI) pipe, PVC, concrete pipe, vitrified clay pipe, or pipe of an unknown material. The shallow buried 
pipe generally runs along the shoreline in shallow water or on-shore outside the lake. Pipes in the lake are entirely 
submerged, typically in water less than 5 feet deep. Some portions of the piping system have become exposed on 
the lake bottom. Over the years, homeowners have constructed docks, bulkheads, walls, patios and other 
improvements over the pipe and cleanouts in some places. This has made the sewer line difficult to access and 
maintain. Concerns about age of the pipe, difficulty in accessing the pipe for maintenance and regular cleaning, 
and recent failures have prompted the City to evaluate the current condition of the pipe. 

Tetra Tech, BHC Consultants, and others worked with the City to complete a Sewer Lake Line Condition 
Assessment, Phase 1 in 2013. Phase 2 of the assessment, completed in 2016, collected an additional 20 samples 
(called coupons) from the pipe in upland and in-water locations. The coupons were analyzed to determine the 
pipe’s condition and to set priorities for replacement. Work elements for Phase 2 included the following: 

• Pipe Sample Coupon Location Exhibits—Project team members, in collaboration with the City, 
identified coupon collection locations that would provide a representative sampling throughout the lake 
line system. These included upland and in-water sites for each type of pipe, distributed along the length of 
the lake line. The project team then produced geographic information system (GIS) maps of the lake line, 
indicating pipe material and proposed coupon collection sites. Team members reviewed individual aerial 
photos of each site, with the pipe location shown from the City’s GIS system, to help determine the best 
collection sites. 

• Permitting—The project team used the pipe sample location exhibits, work plans, critical area maps, and 
environmental information to support the City-led environmental review process and obtain all needed 
permits from local jurisdictions and state and federal agencies. 

• Pipe Coupon Collection—The City staked and photographed each collection site and took global 
positioning system (GPS) coordinates to help locate the sites, particularly from the water. City staff 
obtained rights of entry from the owners of upland properties with collection sites. The project team 
collected coupons from the upland and in-water sites and analyzed the coupons to assess condition. 

• Documentation—A report was prepared to summarize the condition assessment work. 

This report is the documentation of the work completed by the Tetra Tech project team for the Phase 2 condition 
assessment. It presents findings and prioritization rankings from Phase 1 and Phase 2 work. The report also offers 
recommendations for a future alternatives evaluation and lake line improvement plan. The report describes the test 
methods used and the existing pipe conditions and deficiencies found. A ranking system is presented for 
organizing the lake line system and prioritizing pipe replacement or rehabilitation projects. The results of the 
Phase 1 and Phase 2 condition assessments provide valuable data for the City’s ongoing management of the assets 
that make up the lake line system. 

 1 
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Figure 1-1. Lake Line Sewer System 
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2. DESCRIPTION OF WORK PERFORMED 

COUPON COLLECTION LOCATION SELECTION AND MAPPING 
The project team used GIS mapping developed during Phase 1 of the condition assessment to divide the lake line 
into reaches between flush stations and/or pump stations. The mapping identified Phase 1 coupon collection 
locations, jurisdictions, parcel boundaries, and lake line pipe material as follows: 

• Asbestos cement (AC) 
• Cast iron (CI) 
• Ductile iron (DI) 
• Concrete 
• Polyvinyl chloride 
• Vitrified clay 
• Unknown. 

The project team proposed coupon collection locations for Phase 2 that would provide representative sampling 
throughout the lake line piping system. Proposed locations included in-water and upland pipe sections. Only AC 
and CI pipes were considered for sampling; other pipe materials make up a very small portion of the lake line and 
are assumed to be in better condition because they were installed as part of more recent repairs. The reaches from 
which 10 coupons were collected during Phase 1 were not considered for further sampling in Phase 2. City staff 
and consultants reviewed the mapping and proposed locations at a workshop and identified five upland and 14 in-
water locations for Phase 2 coupon collection. 

The project team prepared a pipe coupon location exhibit mapping the selected collection sites. The exhibit 
consisted of GIS mapping and aerial photos. Individual aerial photos of each location were marked to show an 
outline of the parcel at the collection site, the location and material of the lake line based on GIS data, and the 
proposed collection spot. The exhibit was then used as an attachment for permit applications, in field verification 
of the proposed locations prior to the coupon collection effort, and for City public relations efforts related to the 
project. 

After completion of the coupon collection, the exhibit was revised to reflect the actual collection locations based 
on GPS coordinates. At each site, the difference between the GPS-measured location of the lake line and the 
location shown on the City’s GIS mapping is apparent. The pipe coupon location exhibit is in Appendix A. 

PERMITTING 
The project team prepared permit applications and coordinated with the regulatory agencies for the required 
upland and in-water permits. Coupon sampling occurred in the City of Medina, the Town of Hunts Point, and the 
Town of Yarrow Point, in addition to the City of Bellevue. Local permits included critical areas land use permits, 
shoreline exemption permits, clearing and grading permits, and a construction stormwater pollution prevention 
plan. 
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State and federal permit requirements included a Joint Aquatic Resource Permit Application, a Biological 
Evaluation, a Hydraulic Project Approval from the Washington Department of Fish and Wildlife, a Clean Water 
Act Section 404 Nationwide Permit 12 from the U.S. Army Corps of Engineers, a Rivers and Harbors Act Section 
10 Letter of Permission from the U.S. Army Corps of Engineers, a Clean Water Act Section 401 Nationwide 
Permit 12, an Endangered Species Act Section 7 Consultation with the U.S. Fish and Wildlife Service and 
National Marine Fisheries Service, and Coastal Zone Management Act compliance from Washington’s 
Department of Ecology. 

The project team developed a permit submittal package and associated exhibits for each jurisdiction. The City of 
Bellevue Utilities was the permit applicant and wrote the State Environmental Policy Act checklist, and the City’s 
Development Services conducted an environmental review process, including review and coordination for all 
jurisdictions. 

COUPON COLLECTION COORDINATION 
City of Bellevue staff used the pipe coupon location exhibit and as-built drawings to field-locate and stake every 
collection site. They took GPS coordinates and photographs to aid in finding the collection sites later. The project 
team visited each site to document conditions as part of the permit application process. During this process, some 
upland locations were found to be inaccessible, and one location that GIS mapping showed to be in-water was 
found to be on land. 

The City conducted public relations and obtained rights-of-entry for work on upland locations. Some property 
owners declined to allow work on their property. In some cases, the pipe could not be found or was too close to a 
rock wall for safe excavation. In these cases, the collection site was moved to a different property. In a few cases, 
the pipe material was found to be different from that shown on the GIS map. In one case, the pipe was found to be 
a different diameter (10-inch instead of 8-inch). All changes were recorded in a summary coupon data table, 
which is included in Appendix B. Daily reports of coupon collection activities are included in Appendix C. The 
pipe coupon location exhibit was updated at the completion of the upland collection work and again at the 
completion of the in-water collection work. 

Mobilization scheduling and coordination were planned during meetings held while waiting for the permits to be 
approved. The coupon collection contractors provided two weeks’ notice to the City to notify homeowners and 
then two days’ notice for a final contact prior to collecting coupons. They also provided the City with daily status 
reports. 

The project team assembled a contact list for coordination between the work crew and City staff. A damaged pipe 
contingency plan was also developed to integrate project team and City responses in case of a pipeline emergency. 
This included advance purchase of pipe repair clamps, transition couplings, pipe, and other supplies to be on hand 
when the coupons were being collected. To minimize the risk of leaked sewage and interference with the City’s 
conveyance facilities, communication was maintained between City personnel and the project team’s on-site 
observer for temporary shutdown of pumping systems during the cutting of pipe coupons. 

COUPON COLLECTION 

Upland Pipe 
Buno Construction mobilized by land to the upland addresses and coordinates provided in the summary coupon 
data table and pipe coupon location exhibit. The sewer line was excavated by machine and hand as required to 
avoid damaging the pipeline. Upon reaching the top of pipe, an initial physical evaluation was made to ensure that 
the pipe was sound and fit to be core-drilled. Once the existing pipe was fully accessible, the outside diameter was 
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hand measured so the proper size pipe repair clamp could be prepared for use. The contractor installed the pipe 
repair sleeve over the pipe and slid it to one side to expose the area to be core-drilled. The City was then called to 
temporarily shut down upstream stations to reduce flow in the pipe. The pipe sample coupon was cut from the top 
of the pipe with a 4-inch-diameter hole saw. Once the coupon was removed, the pipe repair sleeve was 
immediately slid over the hole and bolted to seal the pipe. Property restoration consisted of backfill with native 
soils, and then restoration of surface conditions to match pre-work conditions. 

The project team’s on-site observer brushed any debris off the 4-inch diameter pipe sample coupon, rinsed it with 
distilled water, double zip-lock bagged it, and labeled it in the field. Photographs of each sample were taken in the 
field to establish pre-shipping condition. The double-bagged samples were then put in protective packaging and 
delivered to the material testing laboratory. The on-site observer recorded the longitude and latitude of the final 
coupon location using a hand-held GPS measurement device with a 1-meter or better accuracy. Daily reports and 
photographs of the field work are included in Appendix C. 

In-Water Pipe 
Ballard Marine Construction mobilized by boat to the in-water coordinates provided in the summary coupon data 
table and pipe coupon location exhibit. Upon finding each site, a turbidity silt curtain was set up and lake bottom 
sediment was hydraulically jetted off the pipe. Project team staff performed turbidity sampling outside the silt 
curtain during pipe coupon collection to monitor permit compliance. The curtains were adjusted as needed for 
compliance. In some locations, soil conditions required the use of two turbidity curtains, one surrounding the 
other. In some instances, the curtains were left up overnight to allow the turbidity to settle. 

Upon accessing the top of pipe, an initial physical evaluation was made to ensure that the pipe was sound and fit 
to be core-drilled. Once the pipe was fully accessible, the outside diameter was hand measured so the proper size 
pipe repair clamp could be prepared for use. The contractor installed the pipe repair sleeve over the pipe and slid 
it to one side to expose the area to be core-drilled. The City was then called to temporarily shut down upstream 
stations to reduce flow in the pipe. The pipe sample coupon was cut from the top of the pipe with a 4-inch-
diameter hole saw. Once the coupon was removed, the pipe repair sleeve was immediately slid over the hole and 
bolted to seal the pipe. 

Restoration consisted of grading soils in the vicinity of the repair band with native materials to approximately 
match pre-work conditions. No material was imported for restoration or pipe covering. The on-site observer 
recorded the longitude and latitude of the final coupon location using a hand-held GPS measurement device with 
a 1-meter or better accuracy. Daily reports and photographs of the field work are included in Appendix C along 
with a summary of the field reports. 

PIPE COUPON ANALYSIS 
Norton Corrosion Limited and its laboratory, Simon Forensic, analyzed the pipe coupons to determine the 
condition of the pipe in each reach and to make a projection of the remaining service life in various sections of the 
pipeline. The analyses performed included the following: 

• Asbestos Cement Pipe Coupons 

 Visual examination aided by low power stereomicroscopy—Documentation of pipe condition and 
extent of corrosion/wall loss as an indication of condition 

 Point micrometer wall thickness dimensional measurement—Measurement of pipe wall cross 
section as an indication of degradation from original thickness 

 Measurement of surface hardness and scratch hardness tests—Evaluation of pipe integrity as an 
indication of condition 
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 Cross section chemical analysis (pH, Al, Ca, Fe, Mg, S, Si)—Documentation of apparent 
competent wall cross sections as baseline, compared to apparent degraded wall cross sections, as an 
indication of condition and extent of cement mortar leaching 

 Phenolphthalein indicator staining—Thickness measurement of calcium, in the form of lime, 
through cross section of the pipe wall as an indication of degradation due to acid attack and 
evaluation of gross leaching of cement mortar 

 Estimate of remaining pipe service life—Based on best judgment from the analysis data and 
calculations using pipe failure history. 

• Cast Iron Pipe Coupons 

 Visual examination aided by low power stereomicroscopy—Documentation of pipe condition and 
extent of corrosion/wall loss as an Indication of condition and cast iron graphitization 

 Point micrometer wall thickness dimensional measurement—Measurement of pipe wall cross 
section as an indication of degradation from original thickness 

 Charpy impact test—Evaluation of pipe integrity and toughness for an indication of condition and 
remaining ductility 

 Brinell hardness test—Indication of pipe hardness 
 Chemical testing (C, Cr, Cu, Mg, Mn, Mo, Ni, P, Si, S, Ti, V)—Documentation of apparent 

competent wall cross section as baseline, compared to apparent degraded wall cross sections as an 
indication of condition 

 Petrographic examination of interior cement mortar lining—Thickness measurement and lining 
evaluation as an indication of degradation of mortar lining due to acid attack 

 Estimate of remaining pipe service life—Based on best judgment from the analysis data and 
calculations using pipe failure history. 

The results of these analyses were provided in a report that is attached as Appendix D. 
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3. FINAL COUPON COLLECTION LOCATIONS 

Maps of the lake line with both the Phase 1 and Phase 2 coupon locations are provided in Figure 3-1 through 
Figure 3-8. Pipe lengths and the number of service connections in each reach are listed in Table 3-1. Table 3-2 
provides information on the locations of coupons collected during Phase 2. Table 3-3 provides information on the 
location of coupons collected during Phase 1. In the tables and on the maps, N signifies new coupons collected 
during Phase 2, and EC signifies existing coupons collected during Phase 1. NR signifies a coupon location that 
was considered but not recommended, so no coupon was taken. 

The maps include colored land areas to represent the jurisdictions of Yarrow Point, Hunts Point, Medina, and 
Bellevue. They include roads and sewer lines, including the lake line. The flush stations and pump stations on the 
lake line are indicted by a symbol as shown in the Legend. 

The colored highlighting on the maps signifies each reach of pipe on the lake line, generally between flush 
stations and pump stations. Each reach was given a name as shown in a rectangular box with an arrow pointing to 
the highlighted color. Gray arrows indicate the direction of flow. The pipe material is indicated by the color of the 
dashed lines, as shown in the Legend.  

Note that the pipe material shown on the maps is incorrect in some locations. The mapping was based on GIS data 
and contained some inconsistencies in material and location. Two of the coupons collected (N6 and N10) were 
made of different material than shown on the maps. The Summary Coupon Data Table (Appendix B) indicates the 
difference between the mapped pipe material and the material found in the field. The tables throughout the report 
use the best available information. Where there is a difference between a table and the maps, the table should take 
precedence. The maps were not changed based on the coupon material because the extent of the change was not 
known. Coupons EC20 and EC21, collected in Phase 1, were found to be CI but Figure 3-4 identifies that section 
of the lake line to be made of AC pipe. Table 6 from the Phase 1 Report identified the pipe material for these 
coupons as DI. After the sampling, they were referred to as CI. 

Figure 3-9 provides information on each reach. The reach name is highlighted in the same color as on the maps. 
The number of parcels adjacent to each reach is listed. The total pipe length for the reach is indicated along with 
the length of the reach composed of each of the materials shown. Coupons collected for each reach are identified 
on the same row as the material the pipe was made of. The estimated number of service connections to the pipe 
associated with each coupon is identified. 

For example, the first reach of the lake line on Figure 3-1 is highlighted in green and is identified as the Flush #1 
to Yarrow Pt PS reach. On the map, you can see that it is composed of AC pipe, unknown pipe, and cast iron pipe. 
In Figure 3-9, you can see that the Flush #1 to Yarrow Pt SP reach, highlighted in green, serves 50 parcels, 21 
along the AC pipe, which is 1,747 feet long, and 29 along the CI pipe, which is 2,130 feet long. Coupon N1 was 
collected from the AC pipe and coupon N2 was collected from the CI pipe. There is 296 feet of unknown pipe, 
which was not sampled. 
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Figure 3-1. Coupon Locations, 1 of 8 
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Figure 3-2. Coupon Locations, 2 of 8 
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Figure 3-3. Coupon Locations, 3 of 8 
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Figure 3-4. Coupon Locations, 4 of 8 
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Figure 3-5. Coupon Locations, 5 of 8 
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Figure 3-6. Coupon Locations, 6 of 8 
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Figure 3-7. Coupon Locations, 7 of 8 
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Figure 3-8. Coupon Locations, 8 of 8 
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Table 3-1. Reaches with Lengths and Number of Services 
Reach Parcels Services Coupon Pipe Length Material Length DWG Reference, Date 
Flush #1 to Yarrow Pt PS 50 21 N1 4,174 AC 1,747 R.W. BECK, 1960 
   29 N2  CI 2,130   
      Z 296   
Yarrow Point PS to Cozy Cove PS 45 45 N3 3,926 CI 3,823 R.W. BECK, 1959 
      PVC 103   
Hunts Pt PS to Cozy Cove PS 38 38 N4 4,317 CI 4,130 R.W. Beck, 1960 
      Z 187   
Flush #2 to Hunts Point PS 40 40 N20, N21 4,464 CI 4,122 R.W. Beck, 1960 
      Z 342   
Evergreen East PS to Fairweather PS 48 5 N5 3,079 AC 457 R.W. Beck, 1960 
      CI 1,838   
      CON 784   
Evergreen West PS to Evergreen East PS 30 16 EC101 3,139 AC 1,717 R.W. Beck, 1960 
   2, 12 EC6, N6  CI 1,422   
Flush #3 to Evergreen West PS 40 40 EC8 3,803 CI 3,803 R.W. Beck, 1960 
Flush #3 to Lakecrest PS 20 2, 18 EC12, EC14 2,728 CI 2,185 R.W. Beck, 1960 
      PVC 495   
      Z 48   
Lakecrest PS 10 10 N8 776 AC 577 R.W. Beck, 1960 
      CI 199   
Medina City Hall PS 40 40 EC16 4,221 CI 4,221 R.W. Beck, 1960 
Flush #4 to Medina City Hall PS 37 8 N10 5,145 AC 1,162 R.W. Beck, 1960 
   32 N9  CI 3,813   
      Z 170   
Flush #5 to Parker PS 33 4, 29 EC17, EC19 3,322 AC 2,519 R.W. Beck, 1960 
      CI 116   
      DI 472   
      Z 215   
Parker PS to Grange PS 44 44 N11 3,998 AC 3,799 R.W. Beck, 1960 
      PVC 114   
      Z 85           
Flush #6 to Meydenbauer PS 70 41 N12 5,409 AC 2,918 Carey - Kramer & Assoc, 1952 
   11 N13  CI 878   
   9, 9 EC20, EC21  DI 1,323   
      VC 289   
Flush #7 to Killarney PS  34 6 N14 4,638 AC 876 Horton Dennis & Assoc, 1965 
   15 N15  CI 1,996   
   13 N19  Z 1,765   
Killarney PS 70   5,596 AC 1,452 Horton Dennis & Assoc, 1965 
   37 N16  CI 4,144   
Pleasure Pt PS to Bagley PS 63 62 N17 4,928 CI 4,905 Horton Dennis & Assoc, 1965 
      Z 23   
Flush #8 to Pleasure Point PS 83   5,353 AC 345 Horton Dennis & Assoc, 1965 
   73 N18  CI 4,699   
      Z 309   
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Table 3-2. Coupon Location Summary, Phase 2 

No. Location Jurisdiction Longitude Latitude Address 
Pipe 
Dia. 

Pipe 
Material 

Excavation 
Depth 

Water 
Depth 

Date 
Collected  

Year 
Installed 

N1 Upland Yarrow Point -122.21575 47.65285 4664 95th Ave NE 8” AC <6’ cover N/A 6/28/2016 1959 
N2 Water Yarrow Point -122.21944 47.65067 4601 91st Ave NE 8” CI 1’ cover 2’ 8/02/2016 1960 
N3 Water Yarrow Point -122.22281 47.64144 8809 NE 34th St 8” CI 1’ cover 1.5’ 8/01/2016 1959 
N4 Water Hunts Point -122.22791 47.64770 4046 Hunts Point Rd 8” CI 1’ cover 4.5’ 8/01/2016 1960 
N5 Upland Medina -122.23506 47.64140 3306 78th Pl NE 8” AC 6.5’ cover N/A 7/05/2016 1960 
N6 Upland Medina -122.23676 47.64290 3436 Evergreen Point Rd 8” AC 6’ cover N/A 6/29/2016 1960 
N7 Upland Medina No sample collected 3630 Fairweather Lane 8” AC 

 
N/A N/A 

 

N8 Upland Medina -122.24307 47.62629 1651 73rd Ave NE 8” AC 5.5’ cover N/A 6/30/2016 1960 
N9 Water Medina -122.23338 47.61412 7887 Overlake Dr. W 8” CI 2’ cover 0.5’ 8/03/2016 1960 
N10 Water Medina -122.22681 47.60980 8835 Overlake Dr. W 8” CI <2’ cover 3 - 10’ 7/26/2016 1960 
N11 Water Bellevue -122.21439 47.61239 9567 Lake Washington Blvd NE 10” AC 2.5’ cover 2’. 7/26/2016 1960 
N12 Water Bellevue -122.21066 47.60776 9528 SE Shoreland Drive 8” AC 1’ cover 1.5’ 7/19/2016 Unknown 
N13 Water Bellevue -122.21502 47.60277 817 Shoreland Drive SE 8” CI 1’ cover 1.5’ 7/20/2016 Unknown 
N14 Upland Bellevue -122.21085 47.59990 9600 SE 11th St, Chism Beach Park 8” AC 4’ cover N/A 6/28/2016 1965 
N15 Water Bellevue -122.20892 47.59181 2043 Killarney Way 8” CI Exposed 5’ 7/22/2016 1965 
N16 Water Bellevue -122.20022 47.58133 3203 106th Ave SE 8” CI 2.5’ cover 3 - 10’ 7/25/2016 1965 
N17 Water Bellevue -122.19637 47.55311 5666 Pleasure Point Ln SE 8” CI 1’ cover 2.5’ 7/27/2016 1965 
N18 Water Bellevue -122.19656 47.54532 6409 Ripley Lane SE 8” CI 1’ cover 3.5’ 7/27/2016 1965 
N19 Water Bellevue -122.21106 47.59476 1655 Killarney Way 8” CI Exposed 3.5’ 7/25/2016 1965 
N20 Water Hunts Point No sample collected 3847 Hunts Point Road 8” CI 

 
1’ N/A 

 

N21 Water Hunts Point -122.23250 47.64487 3805 Hunts Point Road 8” CI 1.5’ cover 2’ 8/04/2016 1960 

 

Table 3-3. Coupon Location Summary, Phase 1 

No. Location Jurisdiction Longitude Latitude Address 
Pipe 

Diameter 
Pipe 

Material 
Date 

Collected  
Year 

Installed 
EC6 Water Medina -122.24087 47.64360 3603, 3607 Evergreen Point Road 8” CI 9/17/2012 1960 
EC8 Water Medina -122.24191 47.63655 2841 Evergreen Point Road 8” CI 9/17/2012 1960 

EC12 Water Medina -122.24150 47.63386 2441, 2453 Evergreen Point Road 8” CI 9/17/2012 1960 
EC14 Water Medina -122.24185 47.63169 2237, 2247 Evergreen Point Road 8” CI 9/18/2012 1960 
EC16 Water Medina -122.24232 47.62360 1445 Evergreen Point Road 8” CI 9/18/2012 1960 
EC17 Water Medina -122.22305 47.60963 118 Overlake Drive East 8” AC 9/18/2012 1955 
EC19 Water Medina -122.22231 47.61385 450, 484 Overlake Drive East 8” AC 9/19/2012 1955 
EC20 Water Bellevue -122.21599 47.60625 405 Shoreland Drive SE 8” CI 9/19/2012 Unknown 
EC21 Water Bellevue -122.21560 47.60464 425 Shoreland Drive SE 8” CI 9/19/2012 Unknown 

EC101 Water Medina Unknown Unknown 3438 Evergreen Point Road 
(Collected by City of Bellevue) 

8” AC 8/28/2012 1960 
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4. STUDY RESULTS 

This chapter presents Phase 1 and Phase 2 condition assessment results and provides conclusions to help prioritize 
the lake line reaches for future replacement. The Phase 1 analyses and collected data differ somewhat from those 
performed for Phase 2, but there are sufficient similarities to allow a comparison and prioritization across the 
entire lake line system, as outlined in Chapter 5. 

PIPE CONDITION FINDINGS 

AC Pipe 
AC pipe contains calcium, which makes it hard. This type of pipe deteriorates over time as contact with acidic 
wastewater or soil causes the calcium to leach from the material, leaving behind a layer of softer, weaker asbestos. 
The amount of deterioration is measured by a test in which a chemical called phenolphthalein is applied to the 
collected pipe wall sample. The chemical stains the middle layer of the pipe wall, where calcium remains and the 
pH is neutral or alkaline (pH values of 7 or higher). As calcium is removed, the pH falls to 7 or below based on 
environmental conditions. The unstained interior and exterior layers of the sample indicate where the pH has been 
reduced to less than 7 by contact with acid in the wastewater or in the soil, with resulting loss of calcium. The 
thickness of each layer was measured to determine the overall amount of deterioration. 

The pH of the interior, exterior and middle layers and the remaining calcium content of each layer were measured 
in Phase 2, but not in Phase 1. Based on the Phase 2 measurements, AC pipe generally showed both interior and 
exterior acid attack, leading to a total effective deterioration of 34 to 66 percent of the wall thickness. Test results 
obtained using a pH pen, phenolphthalein and SEM-EDS data indicate that reduction of calcium content of both 
the interior and exterior surfaces has occurred due to acid leaching. This results in a substantially weaker pipe 
wall. The middle section of the pipe wall had a calcium content ranging from 19.5 to 24.4 percent, which likely 
represents the original calcium content of new pipe. The pH of the middle sections ranged from 7 to 11; the 
original pH was likely 10.0 or above. The interior surface layer had a pH between 3 and 7, correlating with low 
Mohs hardness data. 

Table 4-1 summarizes wall thickness of the AC pipe, along with the depth of deterioration to the interior and 
exterior faces. The middle region, indicated by the phenolphthalein test to have a high pH, represents the 
remaining wall thickness that has been minimally impacted by dissolution of the calcium content. 

Table 4-1. Percent Deterioration for AC Pipe Coupons 
 Wall Thickness (inches) % Loss 
Coupon Total Deteriorated Interior Intact Middle Deteriorated Exterior  ((Interior + Exterior)/Total) 
N1 0.70 0.27 0.36 0.07 49% 
N5 0.66 0.18 0.30 0.18 55% 
N6 0.65 0.21 0.22 0.22 66% 
N8 0.68 0.03 0.36 0.29 47% 
N11 1.07 0.22 0.71 0.14 34% 
N12 0.83 0.35 0.35 0.14 58% 
N14 0.70 0.10 0.45 0.10 36% 

 18 



Sewer Lake Line Condition Assessment, Phase 2—Lake Washington Study Results 

Coupon N6 was the most severely impacted sample. Its total thickness of deterioration (0.43 inches) was similar 
to the average of all samples, but because it was the thinnest sample to begin with (0.65 inches thick) its 
deterioration represented the highest percentage of all samples (66 percent). This sample had the lowest calcium 
content and the lowest pH in the middle layer. In general, the inside layer of the pipe at this sample appeared to be 
in worse shape than the outside layer, although both showed deterioration due to acid attack. The interior surface 
had experienced delamination, which appeared to have occurred in service and not as a result of sample 
collection. This portion of the pipe wall can be expected to have a significantly reduced strength. Material 
hardness was tested, and the lowest hardness measured, Mohs hardness of 1.0, was in this sample. 

According to the testing laboratory, it did not appear that all the AC pipe samples were originally 1-inch thick and 
have eroded to their existing thickness. The interior layer of the AC pipe samples did not exhibit the variation in 
thickness that would be expected if significant corrosion had occurred, so it is reasonable to assume the current 
measured wall thickness closely represents the original pipe thickness. The AC pipe was likely installed under 
various projects for which the specified original thickness is unknown. 

The seven tested samples represent a small percentage of the piping system overall, so it would not be unlikely to 
observe a greater depth of deterioration on the pipe in some areas. As a worst-case scenario, if a pipe with the 
minimum wall thickness measured (0.65 inches) were to experience the highest measured interior and exterior 
deterioration (0.35 inches and 0.29 inches, respectively), the remaining intact wall thickness would be only 
0.01 inches; the deterioration would represent more than 98 percent of the original total thickness. 

The pipe ranges from 51 to 57 years in age, based on installation dates between 1959 and 1965. The service life 
varies with environmental conditions and can sometimes be related to soil characteristics not evaluated under this 
scope of work. The remaining service life is based on the level of deterioration. At 50-percent deterioration, the 
factor of safety against rupture at design pressure is lost. Most of the AC pipe is at least 40-percent deteriorated, 
so it is likely that less than one third of the expected service life is left. 

CI Pipe 
For the CI pipe, the condition of the cement mortar lining was examined, as well as the metal. The cement mortar 
lining protects the cast iron until its pH is degraded to less than 7. At that point, the liner no longer provides 
effective protection, and corrosion of the cast iron begins. The lower the pH is at the metal surface, the more 
aggressive the rate of corrosion. Several samples have mortar that has deteriorated and cracked, which may also 
lead to loss of the liner. The metal below an intact liner with a low pH should experience a lower rate of corrosion 
than exposed metal where the liner is separated from the surface or broken away. The tested samples show all 
phases of liner deterioration; from intact with a high pH, to intact with a low pH, to liners that were cracked, 
deteriorated or removed from the metal surface. 

On samples where the liner was intact and had a pH of 7 or higher, there was essentially no corrosion on the 
inside of the pipe. The hardness of the cement liner in these samples was about 5. In samples where the pH of the 
cement was less than 7, the testing crumbled the cement layer, so no value could be obtained. 

Table 4-2 shows key test results for CI pipe samples. Considering the range of wall thicknesses (0.32 to 0.41 
inches) and minimal extent of corrosion, it appears the pipe had various original wall thicknesses. The original 
wall thickness is unknown, so wall loss was estimated based on examination of a cross-section of the coupon to 
measure the difference between the outer edge and the depth of the corrosion. Wall loss varied from 0 percent 
(with liners that had a pH greater than 7) to 23.5 percent (with liners that had a pH of 3 to 4). The pitting depth in 
the iron varied from 0 to 0.098 inches in the lowest-pH sample. 
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Table 4-2. Wall Loss Due to Corrosion in CI Pipe 
 Pipe Wall  

Sample 
Wall Thickness 

(inches) 
Interior Corrosion 

(inches) 
External Pitting 

(inches) 
Corrosion Rate 

(mils/year) Wall Loss 
Liner Thickness 

(inches) 
N2 0.319 0.000 0.000 0.000 0.0% 0.135 
N3 0.390 0.000 0.000 0.000 0.0% 0.241 
N4 0.339 0.000 0.000 0.314 4.8% 0.103 
N9 0.333 0.000 0.000 0.000 0.0% 0.248 
N10 0.335 initiated 0.021 0.412 6.2% 0.075 
N13 0.377 0.000 0.028 0.549 7.4% 0.175 
N15 0.414 initiated 0.098 1.902 23.5% 0.073 
N16 0.405 initiated 0.063 1.235 15.6% 0.000 
N17 0.397 initiated 0.026 0.510 6.4% 0.000 
N18 0.364 initiated 0.018 0.353 5.1% 0.092 
N19 0.378 0.000 0.062 1.216 16.3% 0.097 
N21 0.339 initiated 0.000 0.000 0.0% 0.105 
 

The laboratory estimated the average corrosion rate to date in mils per year, based on the year of construction. 
However, corrosion rates are not linear over time, and it is likely that future rates of interior corrosion will 
increase from those measured in this study. Interior corrosion initiates when the interior liner is compromised, and 
as the liner continues to deteriorate, the corrosion rate increases toward that of bare metal. The point at which the 
liner will become compromised cannot be predicted in advance. The interior corrosion has not progressed far at 
this time, but the liners are no longer providing effective protection in most of the locations sampled. The acidic 
conditions that deteriorated the liner will begin working on the metal surface of the pipe. 

Another way to look at remaining life is to consider the wall loss, measured as the percentage of pitting depth to 
metal thickness, as shown in Table 4-3. Sample N15 had an exterior pit 0.098 inches deep, which represents a 
23.5 percent wall loss. The quantity of samples is small and the possibility exists that there is more extensive 
external pitting corrosion. At 50-percent wall loss, the factor of safety for rupture is lost. If interior corrosion is 
also occurring, a pipe with 23.5-percent wall loss after 51 years, such as N15, probably has less than 50 years of 
remaining life as the corrosion rate increases. The terms “general corrosion” and “pitting corrosion” refer to 
overall corrosion of the surface and pin-point corrosion. For cast iron pipe, the rate of pitting corrosion likely 
would exceed that of general corrosion. The service life would be most impacted by the higher rate of pitting 
corrosion. 

Norton Corrosion Limited has performed survey work on two other cast iron pipelines located on the bottom of 
Lake Washington (because of ownerships, this study is not at liberty to provide the reports or substantial 
details). Both were cast iron pipelines of similar size, but larger than the Bellevue line, installed in the 1960s. The 
extent of testing was limited. In both instances, pitting was identified by tubercles that formed on the exterior 
surface where submerged pipe was exposed laying on the lake bottom. The tubercles were removed and the 
corrosion product removed from the pits to allow for pit depth measurements. 

On one of these two pipelines, the maximum pit depth measured was 370 mils, with a pit diameter of 1 inch at the 
pipe’s outside diameter. This line was 27 years old at the time of inspection. On the other pipeline, the greatest pit 
depth was 165 mils. That line was 32 years old at the time of inspection. Given the limited testing performed, it is 
unlikely those surveys identified the pits of greatest depth and size. This data represents more aggressive 
corrosion than identified on the Bellevue lines, likely because the Bellevue lines were covered. 
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Table 4-3. Summary Condition Assessment Results, Phase 2 CI Pipe Coupons 

Coupon 
No. Location 

Pipe 
Diameter 

Year 
Installed 

pH 
(Mortar) 

Cement 
Hardness 

(Mohs) 

Metal 
Thickness 

(in) 
Wall 
Loss 

Pitting 
Depth 
(in.) 

Charpy 
Impact 

Test (ft-lbs) 

Brinell 
Hardness 

HRB 
Condition 

Comments 
N2 Water 8” 1960 11 4.5-5.0 0.319 0% NR <1.0 80.0 Good condition 
N3 Water 8” 1959 8 4.5-5.0 0.390 0% NR <1.0 79.0 Two layers, 

fractured to surface 
N4 Water 8” 1960 4 4.5-5.0 0.339 4.8% 0.016 <1.0 88.0 Liner is no longer 

effective protection 
N9 Water 8” 1960 7 5.0-6.0 0.333 0% NR <1.0 74.5 Liner fractured, 

separating at metal 
surface 

N10 Water 8” 1960 <7 Low - NA 0.335 6.2% 0.021 <1.0 77.5 Liner is no longer 
effective protection 

N13 Water 8” Unknown 6-7 Low - NA 0.377 7.4% 0.028 <1.0 85.5 Liner is no longer 
effective protection 

N15 Water 8” 1965 3-4 Low - NA 0.414 23.5% 0.097 <1.0 84.0 Liner is no longer 
effective protection 

N16 Water 8” 1965 NA NA 0.405 15.6% 0.063 <1.0 81.5 No liner present 
N17 Water 8” 1965 NA NA 0.397 6.4% 0.026 <1.0 72.5 No liner present 
N18 Water 8” 1965 6-7 Low - NA 0.364 5.1% 0.018 <1.0 72.5 Liner is no longer 

effective protection 
N19 Water 8” 1965 5 5 0.378 16.3% 0.062 <1.0 82.0 Liner is no longer 

effective protection 
N20 Water 8” 

        
No coupon taken 

N21 Water 8” 1960 6 4.5-5.0 0.339 0% NR <1.0 77.5 Liner is no longer 
effective protection 

Phase 2 coupon analysis by Simon Forensic, LLC, Shoreline WA 

For the Phase 2 coupons, the Charpy impact test was conducted at 40 ºF to simulate lake bottom temperatures. 
The test was performed on CI samples of 10 mm by 5 mm, and all samples broke at less than 1.0 foot-pound. The 
Phase 1 coupons were tested at 10 mm by 10 mm by a different lab and yielded results in the 1.3- to 4.2-foot-
pound range. The samples with the highest toughness were those with the least wall loss; those with the least 
toughness were those with the most wall loss.  

CONCLUSIONS 
Results of the Phase 1 and Phase 2 coupon condition analyses are summarized in Table 4-3 through Table 4-6. 
The sections below present conclusions that can be drawn from the results. 

AC Pipe 
The remaining useful service life of AC pipe is dependent on a number of factors that are difficult to determine. 
Although the current state of deterioration can be measured, the deterioration rate is probably not linear with time. 
It is dependent on the loading and the environment to which the pipe is exposed. 

The hoop stress in a pipe is inversely proportional to the pipe wall thickness, while the rupture stress is inversely 
proportional to the square of the pipe wall thickness. The pipe wall thickness for pressure pipe is typically 
designed with a safety factor of 4. This means that when 50 percent of the pipe thickness is lost, the pipe may fail 
due to rupture, and that when 75 percent of the pipe thickness is lost, the pipe may fail due to hoop stress when 
subjected to the design load.  
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Table 4-4. Summary Condition Assessment Results, Phase 2 AC Pipe Coupons 

Coupon  Pipe Year pH Ca Content 
Brinell Hardness 

(Mohs) Condition  
No. Location Diameter Installed Inside Center Outside Inside Center Outside Low High Comments 
N1 Upland 8” 1959 6 9 6 2.8 23.1 12.5 3.0 6.0 40% Deterioration 
N5 Upland 8” 1960 7 8 7 1.8 24.4 8.2 4.0 4.0 55% Deterioration 
N6 Upland 8” 1960 4 7-8 6 0.8 21.6 1.5 1.0 4.0 70% Deterioration, 

Delamination 
N7 Upland 8”  

        
No coupon taken 

N8 Upland 8” 1960 7 8 7 23.7 23.7 5.1 3.0 5.5 - 6.0 40% Deterioration 
N11 Water 10” 1960 6.5 10-11 8-9 5.6 21.5 6.1 3.0 5.5 35% Deterioration 
N12 Water 8” Unknown 7 8-9 8 6.8 19.5 13.5 3.0 4.0 40% Deterioration 
N14 Upland 8” 1965 3-4 8-9 4 10.9 20 14.2 3.5 5.5 40% Deterioration 
Phase 2 coupon analysis by Simon Forensic, LLC, Shoreline WA 

 

Table 4-5. Summary Condition Assessment Results, Phase 1 AC Pipe Coupons 
Coupon  Pipe Year Wall Thickness Affected by Calcium Leaching (in) Hardness (in Shore D)  
No. Location Diameter Installed Inside Center (not affected) Outside Outside Core Condition Comments 
EC17 Water 8” 1955 0.242 0.434 0.157 76.5 85.5 48% Deterioration 
EC19 Water 8” 1955 0.199 0.417 0.152 79.6 90.8 46% Deterioration 
EC101 Upland 8” 1960 0.176 0.232 0.238 57 90 64% Deterioration 
Phase 1 coupon analysis by MEI-Charlton, Inc., Portland, OR 
 

Table 4-6. Summary Condition Assessment Results, Phase 1 CI and DI Pipe Coupons 
Coupon 
No. Location 

Pipe 
Diameter 

Pipe 
Material 

Year 
Installed 

Liner 
Thickness 

Metal 
Thickness (in) 

Wall 
Loss 

Charpy Impact 
Test (ft-lbs) 

Brinell 
Hardness HRB Condition Comments 

EC6 Water 8” CI 1960 0.104 0.318 20.5% 1.320 61.8 Pieces of mortar 
debonded 

EC8 Water 8” CI 1960 0.1 0.353 11.8% 3.470 70.7 Corrosion & pitting on 
outside of pipe 

EC12 Water 8” CI 1960 0.135 0.399 0.3% 4.207 68.5 
 

EC14 Water 8” CI 1960 0.113 0.331 17.3% 1.523 62.8 Corrosion on outside of 
pipe 

EC16 Water 8” CI 1960 0.156 0.397 0.8% 4.070 66.8 
 

EC20 Water 8” DI unknown 0.144 0.372 0.8% 2.188 67.6 Less corrosion than 
others 

EC21 Water 8” DI unknown 0.112 0.363 3.2% 5.355 79.3 Less corrosion than 
others 

Phase 1 coupon analysis by MEI-Charlton, Inc., Portland, OR 

 

As seen in Table 4-3 through Table 4-6, most of the coupons indicated deterioration of 40 percent or more. 
Normal operating pressures in the lake line are minimal, so failure may not be imminent, but the deterioration 
seen does represent a significant decrease in the factor of safety. 

According to an article in Public Works magazine and other sources provided in Appendix E, the typical service 
life of AC pipe is 40 to 60 years. Research undertaken by the Alameda County Water District in California’s San 
Francisco Bay Area projects a service life of 70 to 80 years for AC pipe used for water distribution. Water pipes 
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are usually subject to less internal corrosion than wastewater pipes, so their life expectancy is longer. In addition, 
the Alameda County Water District considers six to 10 leaks per mile over the life of the pipe to be acceptable, 
but this is not a suitable standard for a wastewater collection system. 

For smaller diameter pipes such as these, failure is more likely to occur due to bending than pressure, so factors 
such as beach erosion or seismic events are a concern. Pipe that is located behind a bulkhead near the lake, but not 
below the lake bottom, is vulnerable to failing if the bulkhead fails. If soil leaks through the bulkhead, the lateral 
support for the pipe could be reduced. Where the pipe is exposed or particularly shallow, it could also be broken 
by direct impact from a boat or anchor. 

Since the AC pipe has reached or is approaching its normal service life, and testing has documented significant 
deterioration, near-term planning for systematic replacement should be conducted before failures occur. 
Prioritization of pipe reaches is presented in Chapter 5. 

CI Pipe 
Although there is corrosion in CI pipes where the cement mortar liner is compromised, it is not known how long 
the corrosion has been taking place. The liner continues to be effective in only 8 percent of the coupons examined, 
so the liner may be reaching its expected service life for this application. Once the liner is no longer effective, the 
iron will begin to deteriorate. The rate may not be linear. Graphitization that takes place as corrosion occurs may 
provide some protection. Pitting that goes deeper into the metal is the biggest concern. This may lead to leaks 
prior to collapse of the pipe. 

At this time, none of the CI pipes have lost enough wall thickness to indicate likely failure in the near term. 
Available records do not provide specifications for the CI pipe used for the lake line, but it appears to be heavier 
than normal pipe, with thickness of approximately 0.4 inches in some instances. According to the Commercial 
Standard CS188-66 for Cast Iron Soil Pipe and fittings, the thickness of service weight 8-inch cast iron pipe 
should be 0.22 inches and the thickness of extra heavy 8-inch cast iron pipe should be 0.31 inches. 

However, the impact tests indicate that the toughness of the material is affected along with wall loss. The Brinell 
hardness tests indicate that there may be some embrittlement of the pipe as well because the pipes with more 
corrosion generally have higher hardness. Coupons N16 and N17 near the south end of the system had no liner. It 
is not known if they were installed without a liner or if the liner has failed and fallen away from the location in the 
pipe where the coupon was taken. In either case, the corrosion over their 50-year lifespan can be seen as not 
enough to compromise the integrity of the pipe.  

Cast iron pipe normally has a service life of 100 to 150 years. It will last longest where flowing full, so that there 
is no air in the headspace. At this time, none of the CI pipes have lost enough wall thickness to indicate likely 
failure in the near term. A long-term planning horizon with monitoring of pipes with the highest levels of 
corrosion is appropriate for these pipes, based on prioritization and monitoring as discussed in Chapter 5.
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5. PRIORITIZATION 

The City of Bellevue wants to maintain the integrity of its lake line sewer by timely replacement of portions that 
may be at risk of failing. In order to do that cost-effectively in accordance with sound asset management 
principles, it is necessary to establish priorities among the various reaches of the 14.4-mile pipeline. The lake line 
system was divided for this study into 18 reaches, each represented by one or more coupons. These reaches were 
prioritized based on the consequence of failure of each reach combined with the probability of failure. The City 
and the project team met to agree on the criteria and subsequent weighting to be used for a qualitative risk-based 
prioritization. 

CONSEQUENCE OF FAILURE 
The following criteria were established for assessing the consequence of failure for each reach: 

• Cumulative length of reach—The longer the reach, the greater the cost to replace it. 
• Location—In-water reaches are considered to have a higher consequence of failure than upland reaches 

because a spill or leak would go directly into Lake Washington and in-water repairs can also be more 
difficult to repair. 

• Number of services—The number of services connected to a reach determines the amount of flow in the 
pipe and the number of people who would be inconvenienced by a sewer break. If a line were to collapse 
or become surcharged, it could cause sewage to back up into houses. Residents might have to stop using 
water until the pipe is repaired or until a bypass system can be put in place to pump around the 
construction area. This measure is cumulative since some reaches are tributary to others before reaching a 
pump station, and a break in the lower area would drain sewage from both. This criterion was evaluated 
based on the number of parcels along the reach, excluding those that are likely connected to a mainline 
sewer in a street. It represents potential future flows from existing homes and vacant lots that could be 
developed. 

• Ease of maintenance access—Ease of maintenance access affects the difficulty of repairing a segment of 
pipe. If the pipe is on land with access between properties, it is relatively easy. If it is on the lake bottom, 
it is more difficult. If it is on land and there is no access, a piece of equipment may have to be brought in 
by barge, so that would be the most difficult. 

• Bypass pumping difficulty—Installing a bypass system to pump around a sewer repair construction area 
is relatively easy for a short distance on land. If the distance is extensive, it is more difficult, as it involves 
more properties and obstacles. If a bypass must be established under water, it requires a boat and divers 
with special equipment and methods. 

• Public health—If a reach is near a public beach or marina, it has greater consequences associated with 
failure because there is more opportunity for human contact. 

The scores for the consequence of failure criteria are summarized in Table 5-1. Higher scores indicate greater 
potential consequences in the event of pipe failure. 
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Table 5-1. Scores for Consequence-of-Failure Criteria 
Criterion Classification Score 

Cumulative Length of Reach < 2,000 feet 0 
 2,000 to 3,500 5 
 3,500 to 4,000 10 
 4,000 to 4,500 15 
 >4,500 feet 20 

Location Upland 0 
 In-water 20 

Number of Services 0 to 20 5 
 20 to 30 10 
 30 to 40 15 
 40 to 50 20 
 > 50 25 

Ease of Maintenance Access In a yard with access 0 
 In the lake 10 
 In a yard without access 15 

Bypass Pumping Difficulty <1,500 feet on land 0 
 >1,500 feet on land 5 
 Under water 10 

Public Health No nearby beach or marina 0 
 Nearby beach or marina 10 

PROBABILITY OF FAILURE 
The following criteria were established for assessing the probability of failure for each reach: 

• Location—Pipe reaches located in the water are buried at shallow depth or even exposed, so the 
opportunity to break the pipe with a boat or anchor is high. Upland pipes are buried 6 feet underground 
and are less exposed to damage. 

• Exposed or buried—Underwater pipes that are exposed are more vulnerable than buried pipes. 
• Age—Separate scoring systems based on age were developed for AC pipe reaches and CI pipe reaches. 

AC pipe is considered to have reached it service life if it is more than 50 years old; CI pipe is considered 
to have reached it service life if it is more than 100 years old. 

• Material—In the current lake line, most of the calcium has leached out of roughly the inner quarter of the 
AC pipe, so its strength is diminished, while the CI pipe still has most of its strength remaining. 

• Remaining life—The remaining life of the pipe is based on the level of deterioration. Most of the AC 
pipe is at least 40-percent deteriorated, so it likely has less than a third of its expected service life left. 
Some of the CI pipe is more than 20-percent deteriorated, so it should have half to a third of its service 
life left. The rest of the CI pipe has little deterioration, so it likely has half or more of its service life left. 
Estimates of remaining life are presented in Appendix F. 

• Failure record—The failure record is the best gauge of a pipe’s condition and remaining life. There have 
been few known failures due to deterioration in the lake line system. Continued monitoring over time will 
tell if the pipe is beginning to reach the end of its useful life. This information is listed in Appendix G. 

• Repair record—The repair record is a measurement of the pipe’s vulnerability to damage due to external 
forces. The pipe may be too shallow, in shifting material, or in a location where it gets hit by boats or 
other objects. If the repair record becomes excessive, replacement may be warranted. This information is 
listed in Appendix G. 
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The scores for the probability of failure criteria are summarized in Table 5-2. Higher scores indicate greater 
probability of failure. 

Table 5-2. Scores for Probability-of-Failure Criteria 
Criterion Classification Score 

Location Upland 0 
 In-water 10 

Exposed or Buried Buried 0 
 Exposed 5 

Age 0 to 50 years for AC pipe; 0 to 100 years for CI pipe 0 
 > 50 years for AC pipe; > 100 years for CI pipe 10 

Material Cast Iron 0 
 Asbestos Cement 20 

Remaining Life > 1/2 0 
 1/2 to 1/3 20 
 < 1/3 40 

Failure Record No failures 0 
 Failures 10 

Repair Record No repairs 0 
 Repairs 5 

PRIORITY RANKING 
For each coupon, the scores for each of the consequence-of-failure criteria were added to form the overall 
consequence score. Then, the scores for each of the probability-of-failure criteria were added to form the overall 
probability score. The consequence score was then multiplied by the probability score to form a risk score for that 
coupon. The risk scoring spreadsheet is included in Appendix H. 

Once the risk scores for all of the coupons were established, they were sorted from highest to lowest and given a 
priority ranking. Some coupons had the same score, so they received the same priority. The final ranking is shown 
below in Table 5-3. 

Generally, the AC pipe received a higher priority than the CI pipe. N1 received a low priority because the 
consequence of its failure is relatively low. N15 and EC6 received higher priority than the other CI coupons 
because of their higher level of deterioration. 
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Table 5-3. Priority Ranking of Coupons 
Priority 
Rank Coupon 

Pipe 
Material Address Reach (Figure Number) 

1 N12 AC 9528 SE Shoreland Drive Flush #6 to Meydenbauer PS (Figure 3-4) 
2 N11 AC 9567 Lake Washington Blvd. NE Parker PS to Grange PS (Figure 3-4) 
3 EC19 AC 450, 484 Overlake Drive East Flush #5 to Parker PS (Figure 3-4) 
4 EC17 AC 118 Overlake Drive East Flush #5 to Parker PS (Figure 3-4) 
5 N15 CI 2043 Killarney Way Flush #7 to Killarney PS (Figure 3-5) 
6 EC101 AC 3438 Evergreen Point Road Evergreen West PS to Evergreen East PS (Figure 3-2) 
6 N5 AC 3306 78th Place NE Evergreen East PS to Fairweather PS (Figure 3-2) 
7 EC6 CI 3603, 3607 Evergreen Point Road Evergreen West PS to Evergreen East PS (Figure 3-2) 
8 N6 AC 3436 Evergreen Point Road Evergreen West PS to Evergreen East PS (Figure 3-2) 
8 N14 AC 9600 SE 11th St., Chism Beach Park Flush #7 to Killarney PS (Figure 3-4) 
9 N1 AC 4664 95th Avenue NE Flush #1 to Yarrow Pt PS (Figure 3-1) 

10 EC21 DI 405 Shoreland Drive SE Flush #6 to Meydenbauer PS (Figure 3-4) 
11 N17 CI 5666 Pleasure Point Lane SE Pleasure Pt PS to Bagley PS (Figure 3-8) 
11 N18 CI 6409 Ripley Lane SE Flush #8 to Pleasure Point PS (Figure 3-8) 
12 N16 CI 3203 106th Avenue SE Killarney PS (Figure 3-6) 
13 N9 CI 7887 Overlake Drive West Flush #4 to Medina City Hall PS (Figure 3-3) 
13 N4 CI 4046 Hunts Point Road Hunts Pt PS to Cozy Cove PS (Figure 3-1) 
14 N8 AC 1651 73rd Avenue NE Lakecrest PS (Figure 3-3) 
14 N2 CI 4601 91st Avenue NE Flush #1 to Yarrow Pt PS (Figure 3-1) 
14 N3 CI 8809 NE 34th Street Yarrow Point PS to Cozy Cove PS (Figure 3-1) 
14 N21 CI 3805 Hunts Point Road Flush #2 to Hunts Point PS (Figure 3-2) 
15 EC16 CI 1445 Evergreen Point Road Medina City Hall PS (Figure 3-3) 
15 EC8 CI 2841 Evergreen Point Road Flush #3 to Evergreen West PS (Figure 3-2) 
15 EC20 DI 405 Shoreland Drive SE Flush #6 to Meydenbauer PS (Figure 3-4) 
16 N19 CI 1655 Killarney Way Flush #7 to Killarney PS (Figure 3-5) 
17 EC12 CI 2441, 2453 Evergreen Point Road Flush #3 to Lakecrest PS (Figure 3-2) 
17 EC14 CI 2237, 2247 Evergreen Point Road Flush #3 to Lakecrest PS (Figure 3-2) 
18 N10 CI 8835 Overlake Drive W Flush #4 to Medina City Hall PS (Figure 3-4) 
18 N13 CI 817 Shoreland Drive SE Flush #6 to Meydenbauer PS (Figure 3-4) 

Note: AC = asbestos cement; CI = cast iron; DI = ductile iron 
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6. RECOMMENDATIONS FOR FUTURE WORK 

One way to address the priorities presented in Table 5-3 is to begin preparation for an alternatives analysis and the 
design of a replacement strategy for the AC pipe. The two CI pipes with a higher level of deterioration can be 
scheduled for another assessment in 10 years to see if their deterioration has accelerated. Depending on the 
results, the remaining pipes can be further evaluated at that time or put on hold pending further developments 
such as failures. 

By continuing to track any failures or repairs on these lines, it may be possible to identify reaches that are 
deteriorating faster than others. There are also reaches that appear to require more frequent cleaning, such as near 
N11, N16, and N18. Frequent cleaning may damage the pipe, especially if the lining is deteriorated or if AC pipe 
is delaminating. In 2013, there was a break in the AC line in Beaux Arts, an area that was not sampled during this 
study. A pilot project to line AC pipe in Beaux Arts was scheduled for 2016 but has been placed on hold. The 
pilot project plans to provide a pipe sample for that reach of pipe when the work moves forward. 

The City of Bellevue plans to start reviewing replacement strategies in 2017.  

Considerations would include ownership and maintenance of the new facilities, as well as the difficulty of doing 
construction on so many properties with tight access, steep slopes, and mature landscaping. 

Given the potential long remaining service life for most of the CI pipe, the City may want to develop a long-term 
plan for future condition assessment, taking into account that new technologies may emerge for conducting these 
studies. 

 

 28 





 

Sewer Lake Line Condition Assessment, Phase 2—Lake Washington 

Appendix A. Pipe Coupon Location Exhibit 
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City of Bellevue Appendix B - Summary Coupon Data Table
Sewer Lake Line Condition Assessment Phase 2 – Lake Washington

Location PIN Jurisdiction LONGITUDE LATITUDE SITE_ADDRESS Field Comments Pipe Diamter Pipe Material
Excavation 

Depth
Water Depth

Distance To 
OWHM

Collection 
Date

Install Date Condition Comments

Upland 9808700900 Yarrow Point -122.21420 47.65139 4644 95TH AVE NE See Note 1 8" AC <6' cover n/a n/a 1959 40% Deterioration

Upland -122.21575 47.65285 4664 95TH AVE NE See Note 2 8" AC n/a

Water 9808100030 Yarrow Point -122.21857 47.65017 4601 91ST AVE NE 8" CI <2' cover 3 - 10' 6 ft 0% wall loss

Water -122.21944 47.65067
Pipe found at staked location. No 
issues collecting coupon

8" CI 1' cover 2'

Water 1925059021 Yarrow Point -122.22156 47.64146 8809 NE 34TH ST 8" CI <2' cover 3 - 10' 16 ft 0% wall loss

Water -122.22281 47.64144 See Note 3 8" CI 1' cover 1.5'

Water 3534900227 Hunts Point -122.22944 47.64779 4046 HUNTS POINT RD 8" CI <2' cover 3 - 10' 38 ft Liner is no longer effective protection

Water -122.22791 47.64770
Pipe found at staked location. No 
issues collecting coupon

8" CI 1' cover 4.5' 4.78% wall loss

Upland 7397300101 Medina -122.23524 47.64107 3304 78TH PL NE See Note 4 8" AC <6' cover n/a 1960 55% Deterioration

Upland -122.23506 47.64140 3306 78TH PL NE See Note 5 8" AC 6.5' cover n/a

Upland 2425049128 Medina -122.23806 47.64297 3436 EVERGREEN POINT RD 8" CI <6' cover n/a 1960 70% Deterioration

Upland -122.23676 47.64290 See Note 6 8" AC 6' cover n/a Delamination

Water 2425049136 Medina -122.23913 47.64530 3660 FAIRWEATHER LN 8" AC <2' cover 3 - 10' 15 ft No coupon taken

Upland 3630 Evergreen Point Road See Note 7

Upland 4000500075 Medina -122.24285 47.62624 1651 73RD AVE NE 8" AC <6' cover n/a 1960 40% Deterioration

Upland -122.24307 47.62629 See Note 8 8" AC 5.5' cover n/a

Water 3625049058 Medina -122.23347 47.61485 7887 OVERLAKE DR W 8" CI <2' cover 3 - 10' 10 ft 0% wall loss

Water -122.23338 47.61412 See Note 9 8" CI 2' cover 0.5'

Water 6447300045 Medina -122.22625 47.61021 8835 OVERLAKE DR W 8" AC <2' cover 3 - 10' 23 ft Liner is no longer effective protection

Water -122.22681 47.60980 See Note 10 8" CI 6.2% wall loss

Water 4389200880 Bellevue -122.21392 47.61281 9567 LAKE WASHINGTON BLVD NE 8" AC <2' cover 3 - 10' 12 ft 35% Deterioration

Water -122.21439 47.61239 See Note 11 10" AC 2.5' cover 2'

Water 7768700170 Bellevue -122.21106 47.60771 9520 SE SHORELAND DR 8" AC <2' cover 3 - 10' 19 ft 40% Deterioration

Water -122.21066 47.60776 9528 SE SHORELAND DR See Note 12 8" AC 1' cover 1.5'

Water 5627300165 Bellevue -122.21444 47.60263 817 SHORELAND DR SE 8" CI <2' cover 3 - 10' 14 ft Liner is no longer effective protection

Water -122.21502 47.60277 See Note 13 8" CI 1' cover 1.5' 7.4% wall loss

Upland 5627300005 Bellevue -122.20980 47.59989 1175 96TH AVE SE 8" AC <6' cover n/a 40% Deterioration

Upland -122.21085 47.59990 9600 SE 11th St, Chism Beach Park See Note 14 8" AC 4' cover n/a

Water 0624059049 Bellevue -122.20779 47.59164 2047 KILLARNEY WAY 8" CI <2' cover 3 - 10' 21 ft 23.5% wall loss

Water -122.20892 47.59181 2043 KILLARNEY WAY See Note 15 8" CI Exposed 5'

Water 2344300070 Bellevue -122.19983 47.58170 3203 106TH AVE SE 8" CI <2' cover 3 - 10' 6 ft No liner present

Water -122.20022 47.58133 See Note 16 8" CI 2.5' cover 15.6% wall loss

Water 2024059072 Bellevue -122.19672 47.55303 5666 PLEASURE POINT LN SE 8" CI <2' cover 3 - 10' 1 ft No liner present

Water -122.19637 47.55311 See Note 17 8" CI 1' cover 2.5' 6.4% wall loss

Water 6828100010 Bellevue -122.19659 47.54961 5859 PLEASURE POINT LN SE 8" CI <2' cover 3 - 10' 24 ft Liner is no longer effective protection

Water -122.19656 47.54532 6409 Ripley Lane SE See Note 18 8" CI 1' cover 3.5' 5.1% wall loss

06/28/2016

08/02/2016

08/01/2016

08/01/2016

07/05/2016

06/29/2016

06/30/2016

08/03/2016

07/26/2016

07/26/2016

07/19/2016

07/20/2016

06/28/2016

07/22/2016

07/25/2016

07/27/2016

07/27/2016

Coupon

N1

Field Data

N2

Field Data

N3

Field Data

N4

Field Data

N5

Field Data

N6

Field Data

N7

Field Data

N8

Field Data

N9

Field Data

N10

Field Data

N11

Field Data

N12

Field Data

N13

Field Data

N14

Field Data

N15

Field Data

N16

Field Data

N17

Field Data

N18

Field Data
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City of Bellevue Appendix B - Summary Coupon Data Table
Sewer Lake Line Condition Assessment Phase 2 – Lake Washington

Location PIN Jurisdiction LONGITUDE LATITUDE SITE_ADDRESS Field Comments Pipe Diamter Pipe Material
Excavation 

Depth
Water Depth

Distance To 
OWHM

Collection 
Date

Water 0624059008 Bellevue -122.20932 47.59547 1655 KILLARNEY WAY 8" CI <2' cover 3 - 10' 1 ft 16.3% wall loss

Water -122.21106 47.59476 See Note 19 8" CI Exposed 3.5'

Water Hunts Point 3847 HUNTS POINT ROAD 8" CI <2' cover 3 - 10' No coupon taken

Water -122.23229 47.64608 Pipe found at base of rock wall See Note 20 8" CI 2' cover 1'

Water Hunts Point 3805 HUNTS POINT ROAD 8" CI <2' cover 3 - 10' 1960 0% wall loss

Water -122.23250 47.64487 New location See Note 21 8" CI 1.5' cover 2'

Notes:
1.
2.

3.

4.
5.

6.

7.
8.
9.

10.
11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.

Insufficient access to get construction equipment to pipe.  Currently looking for other sites with better access.
Pipe found at staked location.  Limited access required smaller excavator.  Groundwater encountered near crown of pipe.  Trash pump was used to remove water.  No static pressure encountered by pilot hole.  Coupon obtained without incident.
No stake at location.  On 7/27/2016, crew tried finding pipe south of location shown in photo in order to avoid excavation in swimming area near concrete steps.  Setup curtain south of photo location based on asbuilt swing tie information.  Unable to find pipe at revised 
location.  Lake bottom very fine silty/clayey material so turbidity was an issue.  Had to shut down operation for several hours to allow turbidity to settle.  Stopped for the day at 3:11 without finding pipe.  Returned to site on afternoon of 8/2/2016 and deployed curtain at photo 
location.  Succeeded in finding pipe but it was too late in the day to get coupon.  Turbidity continued to be an issue at the photo location.  Returned on morning of 8/3/2016 and obtained coupon.
Pipe found at staked location.  No issues obtaining coupon, except pipe is CI and not AC as indicated on GIS maps.
First in-water coupon obtained in this phase.  Work started on 7/18/2016, continued on 7/19/2016, and was completed on 7/26/2106.  Excavation was slow due to flat lake bottom (and no portagee).  Had to relocate excavation due to undermining of rock berm.  Had issues 
with the wrong repair bands on the boat (pipe was 10" AC, not 8" AC).  Came back on 7/26/2016 after obtaining correct repair band.  Pipe had residual static pressure, resulting in some spilled sewage.

Groundwater encountered near the springline of the pipe.  Seepage was handled with a trash pump.  By the time the pipe was found, it was too late in the day to collect the coupon so excavation was buttoned up for the day.  Returned the next morning and collected the 
coupon.  Location had ~1" of static pressure above the crown of the pipe.
Stake was missing and dock had been replaced since staked location photo was taken.  Shifted coupon location to south of staked location in photo to avoid an unknown pipe along the lake bottom. Asbuilts called for pipe to be 6' off bank.  Found pipe 14' off the bank after 
digging 3' deep trench from 6' off bank.  Left curtain in place for the evening to allow turbidity to settle.
Coupon scheduled for 3304 78th Place NE, but when crew showed up onsite to obtain coupon, the property owner objected to work and decision was made to move to site next door to the south (3306 78th Place).
Attempted to find pipe based on asbuilts from adjacent parcels but asbuilt wasn't very accurate.  Spent several hours trying to find pipe.  Dug 10'W x 10'L x 10'D hole without finding pipe.  Started trenching towards lake, but still hadn't found pipe by time trench was within 
15' of the lake.  Started probing the west wall of trench and finally found the pipe about 2' west of where excavation had started.  By the time the pipe was found, it was too late in the day to finish excavation/tap pipe so buttoned up the hole for the night.  Returned on 
7/5/2016, completed the excavation, and obtained the coupon.    Took swing ties to locate found pipe.   Goundwater was encountered near the bottom of the pipe.  Seepage was handled with a trash pump.  Location had ~1" of static pressure above crown of pipe.  Backfill 
was wet so excavation was mounded and allowed to settle for a week before restoration was completed.
No stakes at location, so excavation was estimated based on photo evidence.  Groundwater seepage encountered near pipe depth.  Backfill soils very wet clay so backfill was allowed to settle for a week or so before installing sod and replacing rhododendrums.  Static 
pressure was about 2.5" above crown of pipe.  Pipe was AC and not CI as indicated on GIS maps.

No issue finding pipe and obtaining coupon.  Property owner showed up and was angry, claiming he hadn't been contacted about the work.  Crew worked 2 hrs OT to avoid returning to this location to complete work.  Plotting the GPS coordinates from the field work 
indicates the stake (and subsequent coupon) was actually taken in front of 9528 SE Shoreland Drive.
Divers had issue reading OD tape measurements.  The diver read the OD as 8.3 inches, which would not have fit any of the clamps onboard.  Decided to relocate to N19 while searching for appropriate repair band.  Determined later that day that tape was being read 
incorrectly, so crew returned to N12 later in the day and obtained the coupon.  By the time the coupon was obtained, it was too late in the day to backfill and allow turbidity to settle without incurring OT.  Returned on the morning of 7/21/2016 to backfill excavation.  Location 
had a slight static pressure in the pipe when pilot hole was drilled.
Located excavation pit based on City asbuilts and found pipe fairly quickly.  No static pressure found when pilot hole was drilled.  Pipe had about 1" of sewage in pipe.

This location was directed by the City as a replacement in-water coupon for N7.  No stakes in the water.  Attempted to find pipe based on asbuilt.  Had significant issues finding the pipe.  Called City utilities to have them assist with locating the pipe.  Eventually found pipe 
but it was too close to the rock berm (~12" to 18" off wall) to safely excavate without undermining the wall.  After consulting with City, decision was made to relocate about 4 lots south.
Found cleanout and probed for pipe south of the cleanout.  Found pipe easily and obtained coupon with no issues.

No stake at this location.  Probed for pipe based on photo location but couldn't find the pipe.  Conversation with property owner indicated pipe may be deep.  During discussion with property owner, his neighbor (Fowler) showed up and indicated pipe was exposed in front of 
his property (2043 Killarney Way).  Fowler granted permission to obtain coupon from in front of his property.  Called City and received permission to revise location.  When pipe was tapped with the pilot bit, strong suction was experienced so the City was contacted.  
Decision was made to not cut coupon until we had method to prevent coupon being sucked into the pipe.  Returned the next day with a toggle bolt welded to the pilot bit and were able to obtain the coupon.
No stake at this location.  Probed for pipe based on photo but was unable to find it.  Talked to property owner who showed crew a cleanout under the dock.  Decided to relocate excavation to south side of dock near cleanout.  Found pipe, which was fairly deep.  Site 
experienced significant turbidity, requiring all three curtains to combat.  Had to stop work for several hours to allow turbidity to settle before continuing work.  Due to issues finding pipe and turbidity, coupon collection spanned two days.
Stake had broken off and was submerged, which made locating the pipe more challenging.  Were initially looking for stake on the wrong side of the house.  Once stake was found, coupon collection went reasonable smoothly.
Address on photo did not agree with address on GIS map.  Based on review of correspondence, the original site was per the photo (64th Street R/W).  Subsequent to the photo being taken, the coupon location was shifted to the 60th Street right of way extension to 
minimize permitting jurisdictions.  However, when the field notebook was assembled, the shift between the photo location and the updated location was not caught.  Because the shift occurred after the City had installed the stakes, the 60th Street location did not have a 
stake marking the pipe.  The crew went to the photo location (64th Street R/W), found the stake and took the coupon at that location.
When the coupon was drilled, the pressure head of the lake water sucked the coupon off the hole saw and into the pipe.  Diver was unable to retrieve the coupon.  After discussion with the City, the repair band was installed and no further work was performed at this 
location until we had determined a method to avoid losing the coupon.  Returned on 7/25/16 and cut a second coupon using a hole saw with a toggle bolt to retain the coupon.

07/25/2016

N/A

08/04/2016
N21

Field Data

Moved from 4644 95th Ave NE due to inadequate access to pipe for construction equipment at original site.

Field Data

N19

Field Data

N20

Coupon
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Sewer Lake Line Condition Assessment, Phase 2—Lake Washington Field Observation Reports 

Table C-1. In-Water Coupon Collection Daily Report Summary 
Report 

7/18/2016 First day. Started at N11. Spent entire day without finding pipe. 
7/19/2016 N11—Found pipe and exposed it by 8:45. This pipe was 10-inch, not 8-inch, so could not take a coupon. Let turbidity settle 

and moved to N12 by 11:00. Found pipe quickly and exposed it by 12:50. Worked overtime to install repair sleeve by 2:30 and 
complete the site the same day, due to angry homeowner. 

7/20/2016 N13—Found pipe by 7:40 and exposed it by 8:40. Measured outside diameter was smaller than repair bands, so let turbidity 
settle and moved to N19 by 10:30. Found same measurement. After some discussion, discovered that tape measure has 
1-1/2 inches before measurement starts. Drilled coupon, but suction in pipe pulled the coupon out of the hole saw and into the 
pipe. Diver was unable to retrieve the coupon. After discussion with the City, the repair band was installed and no further work 
was performed at this location until a way could be found to avoid losing the coupon. Returned to N13 and obtained coupon 
by 2:00. Left without backfilling to avoid overtime. 

7/21/2016 N15—Found stake but had not found pipe by 9:00. Adjacent homeowner to north (2043 Killarney Way) gave permission to 
take coupon at his property where the pipe was visible. Drilled pilot hole by 10:30 and again experienced strong suction, so 
stopped to see if suction would subside. At 12:00, it had not, so stopped until a method to retain coupon could be devised. 
Left at 1:15. Returned to N13 to backfill hole. 

7/22/2016 Returned to N15 and obtained coupon using a toggle bolt to retain it in the hole saw. Moved to N16 where it took a while but 
found pipe with help of a neighbor. Excavated but could not obtain coupon due to turbidity. 

7/25/2016 Returned to N19 and cut a second coupon using a hole saw with a toggle bolt to retain the coupon. Moved to N16. No stake 
was found at this location. Probed for pipe based on photo but were unable to find it. Talked to property owner, who showed 
crew a cleanout under the dock. Decided to relocate excavation to south side of dock near cleanout. Found pipe, which was 
fairly deep, at 1:45. Site experienced significant turbidity, requiring all three curtains to combat. Had to stop work for several 
hours to allow turbidity to settle before continuing work. Obtained coupon at end of shift. Due to issues finding pipe and 
turbidity, coupon collection spanned two days. Left curtains up overnight. 

7/26/2016 Returned to N16 to pick up turbidity curtains. Moved to N10 and found stake. Obtained coupon by 9:30. Pipe was cast iron, 
not asbestos cement as shown on GIS map. Moved to N11 and obtained coupon. This pipe required a different repair sleeve 
to be purchased because the pipe was 10-inch instead of 8-inch. Work at this site had started on 7/18 and continued on 7/19. 

7/27/2016 N17—Could not find pipe or stake so moved to N18. Address on photo did not agree with address on GIS map. The crew 
went to the photo location (64th Street R/W), found the stake and took the coupon at that location. Based on correspondence, 
the original site was per the photo (64th Street R/W). The coupon location was shifted to the 60th Street right of way extension 
after the photo had been taken, to minimize permitting jurisdictions. However, when the field notebook was assembled, the 
shift between the photo location and the updated location was not caught. Because the shift occurred after the City had 
installed the stakes, the 60th Street location did not have a stake marking the pipe. Returned to N17 and found the stake 
broken off and submerged on the other side of the house. Obtained coupon and moved on to N9 after letting turbidity settle. 
No stake was found at this location. Crew tried finding pipe south of location shown in photo in order to avoid excavation in 
swimming area near concrete steps. Set up curtain south of photo location based on as-built swing tie information. Unable to 
find pipe at revised location. The lake bottom was very fine silty/clayey material, so turbidity was an issue. Shut down 
operation for several hours to allow turbidity to settle. Stopped for the day at 3:11 without finding pipe.  

7/28/2016 Returned to N9. Worked from 7:30 to 9:30. Stopped until 11:00 due to turbidity. Worked from 11:00 to 11:30. Stopped until 
1:00 but still too turbid to continue, so stopped and moved to N20, which was an added coupon location to replace N7, which 
turned out to be an upland site. Attempted to find the pipe based on an as-built. Could not find a cleanout to locate the pipe.  

8/1/2016 N4—Found pipe and collected coupon by 9:40. Moved to N3. Stake was missing and dock had been replaced since staked 
location photo was taken. Shifted coupon location to south of staked location in photo to avoid an unknown pipe along the 
lake bottom. As-built drawings called for pipe to be 6 feet off bank. Found pipe 14 feet off the bank after digging 3-foot-deep 
trench from 6 feet off bank. Collected coupon and left curtain in place for the evening to allow turbidity to settle.  

8/2/2016 Backfilled N3 from previous day. Stake found at N2. Found pipe quickly and completed work by 12:15. Returned to N9 at 
12:50 and deployed curtain at photo location. Succeeded in finding pipe at 1:20 but it was too late in the day to get coupon. 
Turbidity continued to be an issue at the photo location. Stopped for day at 1:40 to avoid overtime.  

8/3/2016 Returned to N9 and obtained coupon by 10:00. Moved back to N20 by 10:45 and called City to help locate the pipe. 
Eventually found it at 2:05 but too close to a rockery wall to excavate safely. After consulting with City, we decided to relocate 
four lots to the south.  

8/4/2016 N20 replacement. At this site, (N21 on spreadsheet) found pipe near cleanout and obtained coupon. 

C-1 



Bellevue Lake Line Condition Assessment – Phase 2 
Contact List for Coordination between Work Crew and City 

 
City of Bellevue: 

1) Front desk 425-452-7840. Explain to them what you are calling about and ask to track down one 
of the people below 

2) Project manager Debbie Harris – desk 425-452-4367, will go to front desk if she does not answer 
3) Crew leader Clint Emry - desk 425-452-2922, will go to front desk if he does not answer, cell 425 

890 7947   cemry@bellevuewa.gov  
4) Richard Peckler  Eng. Tech. 425-452-4359 or 425-457-4142 
5) Crew leader John Ellman  425-452-2046 also should go to front desk, cell 425- 864-1990 
6) Andy Heider (Parks) 425-864-1663 
7) Jon Wilson (Parks Scheduling) 425-452-4278 
8) Pat Harris (Parks Resource Manager) 425-452-6855 

 
Tetra Tech: 

1) Front Desk 206-883-9300. Explain to them what you are calling about and ask to track down one 
of the people below 

2) Project manager Neil Thibert - desk 206-883-9345, will go to front desk if he does not answer, 
cell 425-395-6195   neil.thibert@tetratech.com  

3) Mark Hopkinson - desk 206-883-9354, cell 206-445-5063 
4) Kevin Goss - desk 425-883-9348, cell 206-399-4034 

 
BHC: 

1) Project monitoring Tony Fisher - desk 206-505-3400, cell 425-891-2211  
tonyfisher@bhcconsultants.com  

 
Ballard Marine: 

1) Adam Litt - desk 360-695-5163, cell 360-518-4864 
2) Chris Moritz – desk 206-853-6854 

 
Buno Construction: 

1) Dan Buno - desk 360-863-2893, cell 206-423-4512 
2) Sam Buno – cell 206-426-4513 

 
Norton Corrosion: 

1) Front Desk 425-483-1616 
2) John Keppler – desk 425-483-1616 ext 7019, cell 425-501-3401 
3) Eric Shadle – desk 425-483-1616 ext 7016, cell 206-909-4189 

 
Confluence Environmental: 

1) Front Desk 206-397-3741 
2) Chris Cziesla – cell 206-321-6537 

 
The Watershed Company: 

1) Kenny Booth – desk 425-822-5242 X-209 
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Report No.: N1 
Page:  1 of 1 
Date: 6/28/2016 

Project: Bellevue Lake Line Ph. 2 Project No.: 10176.02 

Owner: City of Bellevue Contract No.:  

Contractor: Buno Construction Sup’t/Foreman: Kevin Grant 

Crew Size: 3 Subcontractor(s):  

Day: Tuesday Time Start: 12:30 pm Time Stop: 3:30 pm 
Site
Condition:  Weather:  Temperature:  

List Equipment on Site: Caterpillar 304 Trash Pump 

Equipment Truck & Trailer  

   

   

REPORT (including discussions with Contractor) 
Located excavation pit based on City provided asbuilts (15 feet upland of ex. Dock).  Buno  

started excavating to expose the existing sewer main.  Pipe was found about 6' bgs.  By the 

time the pipe was found, it was too late in the day to tap the main and obtain the coupon. 

Tony called the City to let them know we were stopping for the day and would obtain the  

coupon on 6/29/2016.  Buno covered the excavation with sheets of plywood and set the bucket 

of the excavator on the plywood to protect the hole. 

Site Visitors:  

Contactor’s Representative:   Resident Engineer: Tony Fisher 
S:\Projects\Bellevue\Lake Line Study\Phase 2\On-Land Coupons\N1\Daily Report_06282016.docx 
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Report No.: N1 
Page:  1 of 7 
Date: 6/29/2016 

Project: Bellevue Lake Line Ph. 2 Project No.: 10176.02 

Owner: City of Bellevue Contract No.:  

Contractor: Buno Construction Sup’t/Foreman: Kevin Grant 

Crew Size: 3 Subcontractor(s):  

Day: Tuesday Time Start: 8:00 am Time Stop: 11:00 am 
Site
Condition:  Weather:  Temperature:  

List Equipment on Site: Caterpillar 304 Trash Pump 

Equipment Truck & Trailer  

REPORT (including discussions with Contractor) 
Buno removed the plywood covering the hole and cleaned up the bottom of the hole.  A trash 

pump was setup to remove the groundwater that had accumulated overnight.  The pump 

discharged the effluent about 70 feet away from the shoreline onto the grass.  The discharge 

completely infiltrated the ground with no release to the lake.  Buno then installed the Romac 

SS1 and slid it to the side in preparation of tapping the pipe.  Tony called Clint (left message)  

to let him know we were tapping the pipe.  Buno drilled a pilot hole in the pipe to check static  

pressure inside the pipe and it resulted in about 1 inch of head above the crown of the pipe. 

Buno then proceeded to core the pipe with a 4-inch bit.  The exterior of the pipe and the core  

appeared to be in decent shape.  Buno then slid the repair clamp into place and tightened the  

bolts.  Buno then backfilled the excavation and smoothed out the ground.  The site is  

scheduled for substantial landscaping, so the housing contractor indicated no further  

restoration was required.  While Buno was backfilling the excavation, Tony rinsed off the pipe  

coupon, marked it "N1", then installed it in a gallon zip lock bag and filled the bag with distilled 

water.  The water/coupon filled bag was then inserted into a second zip lock bag to provide  

dual protection. 

Site Visitors:  

Contactor’s Representative:   Resident Engineer: Tony Fisher 
S:\Projects\Bellevue\Lake Line Study\Phase 2\On-Land Coupons\N1\Daily Report_06292016.docx 
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Report No.: N5 
Page:  1 of 1 
Date: 6/30/2016 

Project: Bellevue Lake Line Ph. 2 Project No.: 10176.02 

Owner: City of Bellevue Contract No.:  

Contractor: Buno Construction Sup’t/Foreman: Kevin Grant 

Crew Size: 3 Subcontractor(s):  

Day: Tuesday Time Start: 11:30 am Time Stop: 3:30 pm 
Site
Condition:  Weather:  Temperature:  

List Equipment on Site: Caterpillar 304 Trash Pump 

Equipment Truck & Trailer  

   

REPORT (including discussions with Contractor) 
The location to start digging for the pipe was estimated based on asbuilt information from the  

Adjacent lot (3304 78th Place NE).  After excavating a hole that was approximately 10' x 10' x  

10' deep without finding the pipe, the decision was made to start trenching towards the lake to  

That trench line was extended to about 15 feet from the bulkhead without finding the pipe. 

Buno then started probing around the upland wall of the original trench and was finally able to 

discover the pipe.  However, by that time, it was too late in the day to expose the pipe since 

that work would require the spoils pile to be relocated before further excavation could occur. 

Site Visitors:  

Contactor’s Representative:   Resident Engineer: Tony Fisher 
S:\Projects\Bellevue\Lake Line Study\Phase 2\On-Land Coupons\N5\Daily Report_06302016.docx 
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Report No.: N5 
Page:  1 of 7 
Date: 7/05/2016 

Project: Bellevue Lake Line Ph. 2 Project No.: 10176.02 

Owner: City of Bellevue Contract No.:  

Contractor: Buno Construction Sup’t/Foreman: Kevin Grant 

Crew Size: 3 Subcontractor(s):  

Day: Tuesday Time Start: 9:00 am Time Stop: 1:00 pm 
Site
Condition:  Weather:  Temperature:  

List Equipment on Site: Caterpillar 304 Trash Pump 

Equipment Truck & Trailer  

REPORT (including discussions with Contractor) 
Buno began excavating to expose the pipe, which was found about 6.5 feet bgs to the crown of 

the pipe.  Tony obtained swing ties from two spots on the bulkhead to locate the pipe (see  

attached sketch).  Groundwater was encountered near the bottom of the pipe, so Buno  

excavated a sump to control the water.  Once the pipe was exposed, Buno installed the  

Romac SS1 and slid it to the side in preparation of tapping the pipe.  Tony then called Clint 

to arrange to have the pump station shut down.  Buno then drilled a pilot hole to check the 

static pressure, which was just slightly above the crown of the pipe.  Buno then proceeded 

to core the pipe with a 4-inch bit.  The exterior of the pipe and the core appeared to be in  

decent shape.  Buno then slid the repair clamp into place, tightened the bolts, and then 

backfilled the excavation and smoothed out the ground.  The property owner was consulted  

about restoration requirements and an agreement was reached to seed the area once the 

backfill had a chance to dry out and settle.  This work will likely occur next week.  While Buno  

was backfilling the excavation, Tony rinsed off the pipe coupon, marked it "N5", then installed 

it in a gallon zip lock bag and filled the bag with distilled water.  The water/ coupon filled bag  

was then inserted into a second zip lock bag to provide dual protection. 

Site Visitors:  

Contactor’s Representative:   Resident Engineer: Tony Fisher 
:\Projects\Bellevue\Lake Line Study\Phase 2\On-Land Coupons\N5\Daily Report_07052016.docx
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Report No.: N6 
Page:  1 of 7 
Date: 6/29/2016 

Project: Bellevue Lake Line Ph. 2 Project No.: 10176.02 

Owner: City of Bellevue Contract No.:  

Contractor: Buno Construction Sup’t/Foreman: Kevin Grant 

Crew Size: 3 Subcontractor(s):  

Day: Tuesday Time Start: 11:00 am Time Stop: 4:00 pm 
Site
Condition:  Weather:  Temperature:  

List Equipment on Site: Caterpillar 304 Equipment Truck & Trailer 

   

   

REPORT (including discussions with Contractor) 
The original plan was to obtain the next coupon at 3310 78th Place NE in Medina.  However, 

when Tony knocked on the door to let the owner know we were going to start working, he  

objected to the work and insisted we move the work to the adjacent lot to the south that was  

under construction.  Tony contacted Debbie, explained the situation, and the consensus was to 

move the operation to 3436 Evergreen Point Road while Debbie tried to get a right of entry for 

the revised location. 

At 3436 Evergreen Point Road, the excavation pit was located based on a photo that had been 

taken when the line was located earlier in the year (the stakes were no longer present).  Buno 

started excavating to expose the existing sewer main.  Pipe was found about 6' below the edge 

of the concrete driveway.  Groundwater was infiltrating into the trench, but the site did not  

provide any good discharge sites so the decision was made to not pump out the groundwater. 

Buno then installed the Romac SS1 and slid it to the side in preparation of tapping the pipe. 

Buno then drilled a pilot hole in the pipe to check the static pressure, which was about 2 to 3  

inches above the crown of the pipe.  Buno then proceeded to core the pipe with a 4-inch bit.   

The exterior of the pipe and the core appeared to be in decent shape.  Buno then slid the  

repair clamp into place and tightened the bolts.  Buno then backfilled the excavation and  

smoothed out the ground.  Because the soils were very wet and consisted of a lot of clay, the 
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decision was made (after coordinating with the property owner) to let the backfill settle for a 

few days before installing sod. 

While Buno was backfilling the excavation, Tony rinsed off the pipe coupon, marked it "N6",  

then installed it in a gallon zip lock bag and filled the bag with distilled water.  The water/  

coupon filled bag was then inserted into a second zip lock bag to provide dual protection.   

While the work at 3436 Evergreen Point Road was occurring, Debbie succeeded in gaining 

entry rights to 3306 78th Place.  After the work at 3436 Evergreen Point Road was completed, 

Buno obtained permission from the onsite contractor at 3306 78th Place to park their excavator  

onsite for the night. 

Correspondence was received from the property owner on 6/30/2016 that indicated our work 

damaged three rhododendrons and that the driveway also needed to be cleaned.  Buno will  

address those items when the sod is installed. 

Site Visitors:  

Contactor’s Representative:   Resident Engineer: Tony Fisher 
S:\Projects\Bellevue\Lake Line Study\Phase 2\On-Land Coupons\N6\Daily Report_06292016.docx 
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Report No.: N8 
Page:  1 of 13 
Date: 6/30/2016 

Project: Bellevue Lake Line Ph. 2 Project No.: 10176.02 

Owner: City of Bellevue Contract No.:  

Contractor: Buno Construction Sup’t/Foreman: Kevin Grant 

Crew Size: 3 Subcontractor(s):  

Day: Tuesday Time Start: 7:30 am Time Stop: 11:30 am 
Site
Condition:  Weather:  Temperature:  

List Equipment on Site: Kabota 08 Trash Pump 

Equipment Truck & Trailer  

REPORT (including discussions with Contractor) 
The City installed stake was still in place in the backyard, so Buno setup to excavate the pipe  

at that location.  Debbie showed up while Buno was excavating the hole.  The pipe was found  

about 5.5 feet bgs.  Groundwater was encountered near the crown of the pipe.  Buno used a 

trash pump to remove the water, discharging upstream onto the grass.  All of the effluent 

Infiltrated into the ground with no runoff reaching the lake.  Once the pipe was exposed, Buno 

installed the Romac SS1 and slid it to the side in preparation of tapping the pipe.  Buno then

drilled a pilot hole to check the static pressure.  No static pressure was encountered.  Buno 

then proceeded to core the pipe with a 4-inch bit.  The pipe contained minimal flow (~0.5' in the 

bottom of the pipe).  The exterior of the pipe and the core appeared to be in decent shape.   

Buno then slid the repair clamp into place and tightened the bolts.  Buno then backfilled the  

excavation and smoothed out the ground.   

While Buno was backfilling the excavation, Tony rinsed off the pipe coupon, marked it "N8",  

then installed it in a gallon zip lock bag and filled the bag with distilled water.  The water/  

coupon filled bag was then inserted into a second zip lock bag to provide dual protection.   

Site Visitors:  

Contactor’s Representative:   Resident Engineer: Tony Fisher 
S:\Projects\Bellevue\Lake Line Study\Phase 2\On-Land Coupons\N8\Daily Report_06302016.docx
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Report No.: N14 
Page:  1 of 16 
Date: 6/28/2016 

Project: Bellevue Lake Line Ph. 2 Project No.: 10176.02 

Owner: City of Bellevue Contract No.:  

Contractor: Buno Construction Sup’t/Foreman: Kevin Grant 

Crew Size: 3 Subcontractor(s):  

Day: Tuesday Time Start: 8:00 am Time Stop: 12:30 pm 
Site
Condition:  Weather:  Temperature:  

List Equipment on Site: Caterpillar 304 Vactor Truck 

Equipment Truck & Trailer Silt Fence Trash Pump 

   

   

REPORT (including discussions with Contractor) 
Located excavation pit based on City provided asbuilts.  Buno setup silt fence to define the 

working area then started excavating to expose the existing sewer main.  Tony coordinated  

with Andy Heider to unlock bollards so that Buno could get vactor truck closer to the proposed  

excavation.  Buno found the pipe about four (4) feet bgs.  Tony called Clint and Richard to let  

them know we would be tapping the pipe (left messages).  Buno installed the Romac SS1  

repair clamp then slid it to the side so that the pipe could be cored.  Buno drilled a pilot hole in  

the pipe to check static pressure inside the pipe.  No static head was encountered.  Buno then  

proceeded to core the pipe with a 4-inch bit.  After core was removed, an inspection of the pipe 

revealed about 1 inch of sewage in the pipe.  The exterior of the pipe and the core both  

appeared to be in decent shape.  Buno then slid the repair clamp into place and tightened the  

bolts.  Once the sleeve was installed, Tony called Clint (left message) and Richard to see if  

they wanted to pressurize the pipe before the hole was backfilled.  Richard indicated that as  

long as the sleeve was snug, pressurizing the pipe wasn't necessary.  Buno then backfilled the 

excavation and smoothed out the sand after removing the silt fence.  While Buno was  

backfilling the excavation, Tony rinsed off the pipe coupon, marked it "N14", then installed it in  

a gallon zip lock bag and filled the bag with distilled water.  The water/coupon filled bag was  

then inserted into a second zip lock bag to provide dual protection.  Upon completion of the  
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restoration, Tony called Andy to let him know Buno was done and the site ready for his  

inspection.  He indicated he would stop by later in the day to review.  Tony called Andy on 6 

/29/16 to verify the restoration was acceptable and Andy indicated it was. 

Site Visitors:  

Contactor’s Representative:   Resident Engineer: Tony Fisher 
S:\Projects\Bellevue\Lake Line Study\Phase 2\On-Land Coupons\N14\Daily Report_06282016.docx
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/18/2016 

Task Code:   Location:  Lake Washington 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  70 

Weather Condition:  overcast 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0600- launch boats from 14th st. ramp in ballard/two boats TRV to meydenbauer 

             0700- Moritz on site with truck in meydebaur, meet with Tony. 

  0800- boats at marina in meydenbauer/ TRV to site N11 

  0815- at N11, setting up turbidity curtain/jet 

  0920- Diver L/S to jet for pipe 

              1000- found pipe, pipe closer to beach than marker. (see picture at bottom) 

  Move north west to get clear of rock wall on beach so as not to undercut it. Start new hole away from the rock 
wall. 

  1310- secure jetting to alow 30 minutes for silt to settle out in curtain. 

  1340- pull curtain and TRV to marina 

  1400- crew tie up boats and off site 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 Ok to move location away from wall. 

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 Sewer pipe found too close to a retaining wall, crew moved north west to get away from undermining wall. 

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable).
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CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

Chris Moritz 7/18/2016
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/19/2016 

Task Code:  2203 Location:  Meydenbaur 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature: 70 

Weather Condition:  sunny 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- Depart marina for N11 

             Set up curtain and jet 

  0700- Jetting N11 

  0940- Take OD of sewer line for right clamp, OD 35’’ for 10’’ pipe. Job specs did not call for a 10’’ clamps. 

            STBY to see if Bellevue sewer has a 10’’ clamp to make repair, let tubity settle, remove curtain. 

  1057- depart N11 for N12, no repair clamp available today. 

  1116- Seting up on N12 

             Jeting 

  1248- Diver L/S to test clamp on pipe and prepair to drill 

                      1333- 1336 Diver drilling pipe, cupon handed over to BHC. 

  1429- clamp installed and tourqued to specs, pipe jeted over to cover clamp. 

                   Wait for turbitity to settle before pulling curtain 

  1530- Crew back at marina, house keeping on boats,1545 off site 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 1309-Cleared from Tetra Tech via BHC to work a 10 hour shift so crew wont have to retune to N12 becouse of 
unhappy homeowner.  

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 N11 is a 10’’ pipe. It is also buried in 2’- 2 ½’ of suger sand. Jeting difucult at that location due to depth of pipe and 
flat bottom in that location, pipe is about 4’ away from shore line and shallow.  

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
 
 

 

CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

Chris Moritz   7/19/2016 
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/20/2016 

Task Code:  A-2203 Location:  Lake Washington 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature: 70 

Weather Condition:  sunny 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- Crew depart marina for N13 

                    Set up cutain and jets 

  0715- start jeting 

  0725- move jet location 25’ to otherside of peir. Pipe too far inshore 

                     Start jeting, portage online 

 0850-Test fit clamp on pipe, not 100% on the fit. 

         Let turbidity settle to get eyes on clamp, pull curtain 

  0955- move to N19 to let N13 setle out/ set up curtain 

  1035- jeting N19 

  1101- Start drilling N19   

                      1129- hole cut, cupon sucked out of hole saw. 

  1140- tightening bolts 

 1154- Move back to N13  

  1230- Drill pilot hole to check water flow 

                 Water flowing out, drill cupon 

  1345- N13 cupon on deck 

  1400- Trv to marina 

  1430- crew off site 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 Cupon lost in N19, BMC put on romak repair clamp and instructed from BHC to wait on follow up if another attempt 
at that location is ok. 

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 At location N19 the cupon got sucked out of the hole saw due to diferential pressuer. 

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
 
 
 

CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

Chris Moritz  7/20/2016 
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/22/2016 

Task Code:  A-2203 Location:  Lake Wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  70 

Weather Condition:  sunny 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- depart marina 

  0650- on location N15 to drill, set up. 

  0712- Diver L/S to drill out coupon 

                    Coupon recovered and clamp installed, area graded 

  0810-Diver R/S 

            Move to N16 

  0844- on location N16, setting up curtain, jetting. 

  0952- move to the south side of dock/clean out because pipe was not located at stake. 

  Pipe found south of cleanout, pipe direction puts it 6-10 feet inshore of staked area. 

  1127- Shut down due to turbidity readings, deploy secondary curtain. BHC monitored turbidity, jet ops were 
secured for the day at 1230 to give adequate time to settle out before the curtain is puled. 

  1400- depart N16/ trv to marina 

  1430- crew off  
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 From BHC- Secure jetting due to high turbidity readings @1127. Once turbidity settled out enough to resume jetting 
there wasn’t enough time left to work and give time to settle out again.  

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 N16 was located 40 feet from the stake, under 3 feet of 8’’ minus and a layer of concrete over-pour in the area.  

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 

 
 

CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

 Chris Moritz  7/22/2016 
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/25/2016 

Task Code:  2203 Location:  Lake Wa. 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  70 

Weather Condition:  sunny 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- depart marina for N16. 0650- onsite 

  0728- deploy curtain, set up jet portage. 

  0852- diver L/S to install clamp, drill coupon, tighten clamp 

  0918- cupon recovered, 0932- clamp torqued, 0936- start backfilling hole. 

  1010- letting turbity settle. 

     1030- leave turbidity in and motor to N19. 

  1106- diver L/s to drill coupon from n19 

  1114- coupon recovered, torqueing clamp 

  1131- 1159: Stby for sewer department personel to stop by work site. 

             Trv to N16, still turbid. BHC asked if we could leave boom overnight at location. BMC crew secured and 
anchored curtain to pier. Left curtain overnight to let settle. 

 
 From there crew could not jet or portage, crew went north to inspect the other locations. Looking to verify 
spots and to see if pipe is exposed in any other locations and can be drilled and clamped without having the 
curtain on site.  

 

 Crews inspected N10 and N9. Both appear to be under the same tremi pour that N16 had on it. It appears that 
the pipe was possibly backfilled with concrete, it has the characteristics of a sloppy tremi pour. All personnel, 
including BHC looked at samples and our on the same page. Pictures of N16 bellow and pictures of concrete in 
Fridays report. 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 Leave boom overnight at N16 by BHC. 

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 No boom to take to next location to jet. Water to turbid to remove the boom. BMC utilized the last few hours to 
scout the next locations to see if any pipe is exposed. Other locations appear to have a layer of concrete over the 
pipe. Layer somewhat visible in the pictures of N16 bellow. 
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REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   

ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN: 

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
 Safety meeting held today with this crew?     Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 
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Task:   

Work Area Item Method(s) Hours Worked % Completed 

          

          

          

          

          

          

REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable).
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CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

Chris Moritz 7/25/2016
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/26/2016 

Task Code:  2203 Location:  Lake Wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  70 

Weather Condition:  sunny 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- depart marina 

           Trv to N16 to recover boom that was left out to let turbidity settle. ( pictured below) 

 0720-On site at N10 to jet and get coupon ( picture of over pour & GPS below) 

  0920- Diver L/S to drill  

  0945- coupon recovered to deck 

                 1000- Clamp installed, backfilling.  

  1021-1147 turbidity settling, one crew member to romak to pick up large clamp. 

                Pull curtain and move to N11 

  1240- test fitting clamp over pipe 

  1304- Coupon recovered, clamp installed. 

  Let turbiditiy settle, crew to do housekeeping on gear while waiting. 

  1606- pull boom out, load. Trv to marina 

  1630- crew off  
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 Let turbidity settle more at N11 from BHC. 

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
  

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
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CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

    
PRINTED NAME SIGNATURE DATE 

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE 
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/27/2016 

Task Code:  2203 Location:  Lake wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  70 

Weather Condition:  sunny 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630-crew depart marina 

  0655- on location N17, BHC unsure of property details, thinks wrong spot, moving to N18. 

  0750- N18 has wrong addres, move further down as per BHC through the City of Bellevue.  

  0811- Diver LS to jet/ Portage 

                Pipe found @ 0832, drill, clamp and backfill by 1029 

  Let turbidity settle, Depart N18 @ 1121. 

  Trv to and set up on N17 

  1154- Diver L/S to jet/Portage 

               Pipe found @1202, drilled, clamped and backfilled by 1335 

  1340- depart N17 for N9, not muck time needed for turbidity to settle at this location. 

  1445- Jetting N9 looking for pipe 

  1458- Diver L/S to jet 

 1510-BHC concerned about the water turbidity 

  1515- Diver reach surface 

              Lots of wave action at this location and turbidity is splashing out 

  1527- BHC called it for the day 

  1600- crew at marina doing housekeeping on boats 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 From BHC, secure ops on N9 due to turbidity for the day. Make more toggles, N. Southard to weld more toggles 
tonight after shift.  

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 Too much turbidity at N9.

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   

www.ballardmc.com Page 2 of 7 
CONFIDENTIALITY NOTE: The information contained in this document is legally privileged, confidential and intended only for the use of the individual and/or entity named above.  This 
document may not be copied, duplicated, transferred or forwarded to anybody but the recipient.  If you are not the intended recipient, you are hereby notified that any dissemination, 

distribution or copying of this document is strictly prohibited.  If you have received this document in error, please notify us by telephone and destroy the original document. 



ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

www.ballardmc.com Page 4 of 7 
CONFIDENTIALITY NOTE: The information contained in this document is legally privileged, confidential and intended only for the use of the individual and/or entity named above.  This 
document may not be copied, duplicated, transferred or forwarded to anybody but the recipient.  If you are not the intended recipient, you are hereby notified that any dissemination, 

distribution or copying of this document is strictly prohibited.  If you have received this document in error, please notify us by telephone and destroy the original document. 



REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
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CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

Chris Moritz 7/27/2016
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 7/28/2016 

Task Code:  2203 Location:  Lake Wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  80 

Weather Condition: sunny 

   

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

 0630- crew depart marina for N9 

        Set up curtain, jet & portage 

  0730- Diver L/S to find pipe 

  0927- pull diver to let turbidity settle 

  1102- Diver L/S to find pipe 

  1131-pull diver to let turbidity settle 

  1309- stlil too turbid, not settling to BHC required numbers. Move to scout another location, BHC wants to look 
at N20 that got added by the city. 

  1340- BHC confirming location. 

  1415- on site N20 

  1421- Diver L/S to look for pipe, curtain around N9 to settle still, diver hand probing area for pipe as per BHC. 

  1500- pull diver 

  1505- trv back to N9 to recover curtain 

  1530- on N9, pulling curtain, depart at 1452 

             Trv to marina and tie up, secure boats for the weekend. 

  1630- crew off 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 Let turbidity settle, BMC was on standby for aproxamitly 3 hours while the turbidity settled as per BHC. As per BHC, 
trv to scout N20, hand probe for pipe.  

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 The main issue I saw with N9 and the turbidity was it was a very shallow location with little to no grade. Basicly a big 
flat/shallow (4-8 inches of water)area. We also got a lot of wave action from the due south exposure, and no 
protection from any point or cove, basicly open to the chop. The soil was also very hard/compact and left the water 
grey, it looks like slopy concrete tremi/overpour on the pipe. I recommend abandoning N9 for now and work on other 
locations. We have already spent a day and a few hours on this location with no progress.  

REQUESTS FOR INFORMATION: 

    RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
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CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

Chris Moritz   7/28/2016 
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 8/1/2016 

Task Code:  2204 Location:  Lake Wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  75 

Weather Condition: sunny 

  

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630-0640 Crew meeting with BHC 

  0640- Depart marina for N4 

             0720-on site N4, set up pumps and curtain 

  0743- Diver L/S to jet/portage 

  0915- coupon recoverd 

            Clamp installed and backfilled 

  1021- set up on N3 

            1224- Pipe found, asbuilt not accurate. 

  1335- coupon on deck 

          Clamp installed, curtain left over night to let turbidity settle. 

  1400- depart N3, trv to marina 

  1430- crew off  
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 BHC asked home owner if curtain could stay and it was ok. BMC continued ops and recovered another coupon. 

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 N3 was found about 10 feet offshore of the stake. 

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
 
 
 

CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

 Chris Moritz 8/1/2016 
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

   
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 8/2/2016 

Task Code:  2203 Location:  Lake wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  70 

Weather Condition:  overcast 

  

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- depart marina 

  0708- @ N3 to jet in 

 0725- Diver L/S 

  0807- Diver R/S, break down on N3 

  0835- set up on N2 

  0850-Diver L/S to jet/portage 

  1054- coupon on Deck 

  1157- done backfilling area, let turbidity settle 

  1221- depart N2 for N9 

  1258- jetting for pipe @ N9, pipe found 

  1340- letting turbidity settle 

  1406-depart N9 

  1430- @ marina, crew off 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
Jet in front of steps (pictured below) on waterfront/ beach access in front of N9, by BHC. Pipe was found at that 
location. Last week attempt at that location was 30’ to the east. 

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
  

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
 
 

 

CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above.

Contractor Quality Control Manager: 

Chris Moritz  8/2/2016 
PRINTED NAME SIGNATURE DATE

www.ballardmc.com Page 5 of 6 
CONFIDENTIALITY NOTE: The information contained in this document is legally privileged, confidential and intended only for the use of the individual and/or entity named above.  This 
document may not be copied, duplicated, transferred or forwarded to anybody but the recipient.  If you are not the intended recipient, you are hereby notified that any dissemination, 

distribution or copying of this document is strictly prohibited.  If you have received this document in error, please notify us by telephone and destroy the original document. 



Client Quality Control Manager / Authorized Representative: 

   
PRINTED NAME SIGNATURE DATE
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 8/3/2016 

Task Code:  203 Location:  Lake Wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  75 

Weather Condition: sunny 

  

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- depart marina 

  0650- on N9  

        Setting up curtain, jet and portage 

  0710- Diver L/S to jet 

  0840- coupon on deck, torqueing clamp 

         Back fill, let turbidity settle. Off site @ 1000 

  1030- on N20, BHC sorting out where to jet. 

  1149- L/S to jet 

  1240- city sewer personnel on site to assist with locating pipe. 

  1339- jetting stake sewer department put in the ground 

 
 1359- pipe @ N20 found (pictured Below, Crew marked actual) two and a half feet inshore of marker and two 
feet down, pipe a foot and a half off rock wall and deeper than sewer department thought. Concerned about 
undermining and damaging retaining wall.

  BHC wants to secure ops at this location, pipe too close to the rock wall. Coordinating with the city on a new 
location.

  1515- looking at new location 

        Trv to marina, Boat and gear sort  

  1630- off  
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
 Make more Toggles, From BHC. Crew damaged remaining toggles recovering N9. N. Southard to weld a few more 
tonight.  

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
 Could not find pipe at initial location on N20 closer to the cleanout, Aproxamently 20 feet from it, sewer department 
came and placed a steak. Pipe not found at that location either. Diver probed further in shore and found it close to a 
rock wall. Pipe was located too deep to be able to dig that close to the retaining wall. (pictured below) 

REQUESTS FOR INFORMATION: 
      RFI Attached 
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Control #:   

ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN: 

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
 Safety meeting held today with this crew?     Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

www.ballardmc.com Page 4 of 7 
CONFIDENTIALITY NOTE: The information contained in this document is legally privileged, confidential and intended only for the use of the individual and/or entity named above.  This 
document may not be copied, duplicated, transferred or forwarded to anybody but the recipient.  If you are not the intended recipient, you are hereby notified that any dissemination, 

distribution or copying of this document is strictly prohibited.  If you have received this document in error, please notify us by telephone and destroy the original document. 



          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 

          

          

          

          

          

          

REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
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CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

    
PRINTED NAME SIGNATURE DATE 

Client Quality Control Manager / Authorized Representative: 

    
PRINTED NAME SIGNATURE DATE 
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Contractor Quality Control Report (QCR) Contractor Quality Control Report (QCR)

 Date: 8/4/2016 

Task Code:  2203 Location:  Lake wa 

Contract/Job #:  1015068 Facility/Structure:   
WEATHER CLASSIFICATIONS: 
A - No weather condition interruptions of any kind occurring on this or previous shifts. 
B - Weather occurred during this shift that caused a complete stoppage of work. 
C - Weather occurred during this shift that caused a partial stoppage of work. 
D - No weather condition during this shift, work stopped due to previous adverse weather. 
E - No weather condition during this shift, work partially stopped due to previous adverse weather. 
OTHER - Explain: 

Weather 
Classification: Class A 

Temperature:  75 

Weather Condition:  sunny 

  

BMC CREW(S) / SUBCONTRACTOR(S) AREA OF RESPONSIBILITY FOR WORK PERFORMED TODAY:

  0630- depart marina 

  0730- on N21 

  0756- diver L/S 

  0851- coupon on deck, diver to tourqe clamp, backfill 

  0907- Diver R/S, going to backfill 

  0920- let turbidity settle 

  0935- depart N21 

  1030- drop off tony at maydebauer marina 

                  Trv to ballard via the canal, recover boats, start demob 

  1430- crew off 
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Location(s) of Work Performed 
Today:   

 Is the work package onsite?    Yes         No 

 Notes:   

 Work package verified?    Yes         No 

 Notes:   

 Work package review by crew members?    Yes         No 

 Notes:   

 Hold points?    Yes         No 

 Notes:   

TYPE AND RESULTS OF INSPECTION: 
  

TESTS REQUIRED BY PLANS AND/OR SPECIFICATIONS PERFORMED AND RESULTS: 
  

VERBAL INSTRUCTIONS RECEIVED: 

List any instructions given by Client and/or authorized representative(s) and personnel and actions taken 
  

REMARKS: 
Indicate conflicts with plans, specifications or instructions, acceptability or incoming materials, offsite surveillance 

activities, progress or work, delays – cause and extent thereof, days of no work – indicating reasons 
  

REQUESTS FOR INFORMATION: 
      RFI Attached 

Control #:   
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ENVIRONMENTAL QUALITY CONTROL: 

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

 Have protected species been encountered?    Yes         No 

 Notes:   

 Turbidity Monitor system is functioning?    Yes         No 

 Notes:   

SPILL PREVENTION AND REFUELING PLAN:

 Adequate spill prevention measures and equipment are in 
place and readily deployable?    Yes         No 

 Notes:   

 Environmental concerns/topics are discussed (as 
applicable) in job briefings?    Yes         No 

 Notes:   

 Fuel delivered to site today? 
(See Spill Prevention/Refueling Plan for checklists)    Yes         No 

 Notes:   

SAFETY: 
Include all infractions of Client and/or Project Plan(s).  Note any instructions from Client Representatives (STR, Safety 

Dept., Fire Protection, QC, etc.).  Describe Corrective Actions taken as applicable. 
Safety meeting held today with this crew?    Yes         No 
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PRODUCTION STATISTICS: 

Task:   

Task Code Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

     

Task:   

Work Area Work Performed Method(s) Hours Worked % Completed 

          

          

          

          

          

          

          

     

Task:   

Work Area Item Method(s) Hours Worked % Completed 
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REPORT CONTINUATION PAGE: 
Provide additional details, descriptions, sketches, etc. and indicate by QCR attribute number (e.g. SAFETY) item to be 

commented on.  Also reference any attachments on this page (as applicable). 
 
 
 

CONTRACTOR CERTIFICATION: 
I certify that this report is complete and correct and that all material and equipment used, work performed and tests 

conducted during this reporting period are in compliance with the contract requirements unless specifically noted 
otherwise above. 

Contractor Quality Control Manager: 

 Chris Moritz 8/4/2016 
PRINTED NAME SIGNATURE DATE

Client Quality Control Manager / Authorized Representative: 

   
PRINTED NAME SIGNATURE DATE
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1.0 Introduction 

Norton Corrosion Limited (NCL) was tasked to provide test results for laboratory corrosion 
analysis of 19 pipeline samples provided to NCL between June 29 and July 28, 2016.  
Authorization to perform this work was issued per Subcontract Professional Services Agreement 
dated August 21, 2015 under Tetra Tech Job No. 135-12630-15001.  These samples were 
collected and provided to NCL under Task 661 and 662.  Pipe Sample Coupon Analysis was to 
be provided under Task 664. 

1.1 Laboratory Testing 

Laboratory analysis was performed by Simon Forensic, LLC, Shoreline, Washington, under sub-
contract to NCL.  The attached report in Appendix A details the results obtained from the testing 
completed.  A discussion follows. 

2.0 Pipe Sample Descriptions and Tests Performed 
Reportedly all samples were collected from buried 8" diameter pipe located just off shore in 
shallow water, or onshore near the lake shore in saturated soils. No visual assessment of the 
pipes was provided and soil samples were not obtained.  The pipelines are believed constructed 
between 1959 and 1965.  The original construction specifications including pipe schedule (wall 
thickness) are not available.  NCL’s analysis and estimate of corrosion rate are based on 
construction in 1965, which would represent the most conservative evaluation of the data 
obtained. 

2.1 Asbestos Cement Pipe Coupons 
Seven asbestos cement (AC) pipe coupons were submitted for analysis.  Testing included the 
following: 

1. Visual examination aided by low power stereomicroscopy 
a. Documentation of pipe condition and extent of wall loss as an indication of condition 

2. Point micrometer wall thickness dimensional measurement 
a. Measurement of pipe wall cross section as an indication of degradation from original 

thickness 

3. Measurement of surface hardness and scratch hardness tests 
a. Evaluation of pipe integrity as an indication of condition 

4. Cross section chemical analysis (pH, Al, Ca, Fe, Mg, S, Si) 
a. Documentation of apparent competent wall cross sections as base line. Compare 

baseline to apparent degraded wall cross sections to approximate indication of 
condition and extent of cement mortar leaching 
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5. Phenolphthalein indicator staining 
a. Thickness measurement of calcium, in the form of lime, through cross section of the 

pipe wall as an indication of degradation due to acid attack and evaluation of gross 
leaching of cement mortar 

6. Estimate of remaining pipe design life based on best judgment from the analysis data 
and calculations using pipe failure history 

2.2 Cast Iron Pipe Coupons 
Twelve cast iron (CI) pipe coupons were submitted for analysis.  Testing included the following: 

1. Visual examination aided by low power stereomicroscopy 
a. Documentation of pipe condition and extent of corrosion/wall loss as an indication of 

condition and cast iron graphitization 

2. Point micrometer wall thickness dimensional measurement 
a. Measurement of pipe wall cross section as an indication of degradation from original 

thickness 

3. Charpy impact test 
a. Evaluation of pipe integrity and toughness for an indication of condition and 

remaining ductility 

4. Brinell hardness test 
a. Indication of pipe hardness 

5. Chemical testing (C, Cr, Cu, Mg, Mn, Mo, Ni, P, Si, S, Ti, V) 
a. Documentation of apparent competent wall cross section as base line, compared to 

apparent degraded wall cross sections as an indication of condition 

6. Petrographic examination of interior cement mortar lining 
a. Thickness measurement and lining evaluation as an indication of degradation of 

mortar lining due to acid attack.  NCL had noted that phenolphthalein staining testing 
and some EDS testing might be a better option for this type of testing. 

7. Estimate of remaining pipe design life based on best judgment from the analysis data 
and calculations using pipe failure history 
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3.0 Results and Conclusions 

3.1 AC Pipe 
The table below summarizes the AC pipe data not tabulated in the laboratory report in Appendix 
A. 

 

 

The AC pipe contains calcium (Ca) which makes it hard.  As the calcium layer deteriorates, a 
softer, weaker asbestos layer remains behind.  The asbestos cement pipe generally has both 
interior and exterior acid attack leading to a total effective deterioration of 35% to 70% of the 
wall thickness.  Sample N-6 was the most severely impacted sample having a wall thickness of 
0.65” with delamination leading to deterioration of 70% of the wall thickness and a low Mohs 
hardness of 1.0.  This portion of the pipe wall can be expected to have a significantly reduced 
strength. 

In discussion with the lab, the interior of the AC pipe samples appeared uniform in thickness, 
suggesting the measured wall thickness closely represents the original pipe thickness.  It did not 
appear that all of the AC pipe samples were originally 1” thick, having eroded to their existing 
thickness.  The AC pipe was likely installed under various projects for which the specified 
original thickness is unknown.  The delamination on the interior surface of Sample N-6 
appeared to have occurred in service an not as a result of sample collection. 

The test results obtained using the pH pen, phenolphthalein and SEM-EDS data indicate the 
reduction of calcium content of both the internal and external surfaces has occurred due to acid 
leaching.  This results in a substantially weaker pipe wall.  The middle section of the pipe wall 
had a calcium content ranging from 19.5 % to 24.4%, which likely represents the original 
calcium content of new pipe.  The pH of the middle sections ranged between 7 and 11; the 
original pH was likely 10.0 or above.  As calcium is removed, the pH falls to 7 or below based on 
environmental conditions.  The external surface layer had a pH between 3 and 7 correlating with 
low Mohs hardness data. 

The following table summarizes wall thickness of the AC pipe, along with the depth of 
deterioration observed to the internal and external faces.  The middle region, as defined here by 
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the Phenolphthalein test as having a high pH, represents the remaining wall thickness that has 
been minimally impacted by dissolution of the calcium content. 

 

 
 

Sample N-6 appears to have had the thinnest original wall thickness (0.65”) and suffered the 
greatest percentage of wall deterioration (66%).  The wall deterioration of this sample more 
closely represented the average depth of deterioration than the maximum.  The high percentage 
of deterioration is based in part on the fact this sample was the thinnest one examined. 

As a worst case scenario, if one accepts the minimum wall thickness measured to represent the 
thinnest actual pipe wall installed (0.65”), then subtracts the maximum loss measured on the 
inside (0.35”) and the maximum wall loss on the outside (0.29”), the remaining wall thickness 
would be 0.01”, representing 98% deterioration of the pipe wall as a result of acid attack 
reducing the calcium content.  This would also represent nearly 100% deterioration of the pipe 
wall.  Realizing that the seven samples provided represent a small percentage of the piping 
system overall, it would not be unlikely to observe a greater depth of deterioration on the pipe in 
some areas. 

The pipe installed would range from 51 to 57 years in age, based on the installation date 
between 1959 and 1965.  The service life varies with the environmental conditions and can 
sometimes be related to soil characteristics not evaluated under this scope of work.  NCL 
suggests that a correlation may still be observed if one evaluated the coupon data based on the 
depth of burial and where it was installed in relationship to the shoreline.  This exercise may 
assist in prioritizing segments for replacement. 

3.2 CI Pipe 

The following table summarizes the cast iron pipe sample data not tabulated in the laboratory 
report.  Considering the range of wall thicknesses and minimal extent of corrosion, it appears 
the pipe had various wall thicknesses ranging from approximately 0.32 to 0.41 inch. 

Asbestos Cement Pipe

Sample Thickness

Total Internal Middle External % Loss

(in.) (in.) (in.) (in.)

N‐1 0.70 0.27 0.36 0.07 49%

N‐5 0.66 0.18 0.30 0.18 55%

N‐6 0.65 0.21 0.22 0.22 66%

N‐8 0.68 0.03 0.36 0.29 47%

N‐11 1.07 0.22 0.71 0.14 34%

N‐12 0.83 0.35 0.35 0.14 58%

N‐14 0.70 0.10 0.45 0.10 36%

Minimum Maximum Remaining Maximum

0.65 0.35 0.01 0.29 98%

Material by Region
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Four samples have a cement liner that has a pH of 7 or less indicating it has lost the ability to 
substantially mitigate corrosion.  Samples N-16 and N-17 had no cement liner present. 

As the cement liner deteriorates and the pH drops below 8-9, the iron surface will lose 
passivation and corrosion may initiate at the surface.  The lower the pH at the metal surface, the 
more aggressive the rate of corrosion is expected to be.  Several samples have mortar that has 
deteriorated and cracked, which may also lead to the loss of the liner.  The metal below an 
intact liner with a low pH should experience a lower rate of corrosion than exposed metal where 
the liner is separated from the surface or broken away.  The samples tested show all phases of 
deterioration from intact with a high pH, to low pH, to cracked and deteriorated, and finally 
removed from the metal surface. 

Based on the date of construction, NCL has estimated the linear corrosion rate in mils per year.  
This does not necessarily mean the corrosion rate of the cast iron pipe is linear.  NCL 
anticipates the future rate of internal corrosion will increase.  Once the internal liner is 
compromised, the internal rate of corrosion initiates and that point in time remains 
undetermined.  As the liner continues to deteriorate, the corrosion rate will increase to that of 
bare metal. 

Sample N-15 had a pit 0.097” deep.  The associated linear rate of corrosion would be less than 
2 mils per year.  Assuming a rate of 2 mils per year, the thinnest wall section measured (Sample 
N-2) of 0.319” would reach penetration over a total service life of 160 years, suggesting the cast 
iron pipe has an extensive service life remaining.  NCL cautions that the quantity of samples is 
small and the possibility that there is more extensive external pitting corrosion exists.  In 
addition, this does not account for the internal corrosion as discussed in the previous paragraph. 
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Norton Corrosion Limited                                                            Date: August 22, 2016 
8820 222nd St SE                                                                  Revised: October 13, 2016 
Woodinville, WA 98077 
 
 
Re: Tetra Tech City of Bellevue Sewer Line Assessment 
       NCL job #: E21762-P 
       Simon Forensic File# 1778 
 
Gentlemen, 
 
The seven (7) cement asbestos pipe cores and the twelve (12) cast iron pipe cores were 
documented and analyzed to determine their chemical composition, hardness, amount of 
degradation, and overall condition.  The aim of this investigation is to aid in determining 
the approximate remaining lifetime of the various pipe sections. 
 
Sample ID: 
The samples were labeled as follows: 
 
Cement-Asbestos pipes: 
N-1, N-5, N-6, N-8, N-11, N-12, and N-14  
 
Cast iron pipes: 
N-2, N-3, N-4, N-9, N-10, N-13, N-15, N-16, N-17, N-18, N-19, and N-21 
 
 
Conclusions: 
Based upon the analysis to this point the following is a summary of the overall condition 
of each sample. 
 
Asbestos Cement pipe Analysis: 
 

 N-1 was found to have an overall thickness of 0.70”.  The phenolphthalein test 
indicated that there is an acid attack occurring from both the inside and outside.  
The inside pH is approximately 6 at a depth of 0.27” in, with the center region 
(0.36”) having a pH of 9, and an outer layer 0.07” with a pH of 6. 
 
The lower pH regions also had a reduced calcium percentage indicating acid 
leaching/attack.  

Simon Forensic, LLC 

17703 15th Ave NE, Shoreline, WA 98155
  

 

Phone:   206-713-3539 
 
 

Email: omar@simonforensic.com      Website: www.simonforensic.com 
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The hardness at the inner layer of (0.23”) had a Mohs hardness of approximately 
3, transitioning to a Mohs hardness of about 6 through the center region. 
 
This indicates that about 40% of the pipe cross section has had some chemical 
attack and degradation. 

 
 N-5 was found to have an overall thickness of 0.66”.  The phenolphthalein test 

indicated that chemical attack was occurring from both the inside and outside.  
The inside and outside regions were about 0.18” with a pH of approximately 7, 
the center region had a pH of 8. 
 
There was reduced calcium content at the inside and outside regions with a lower 
pH. 
 
The Mohs hardness across the sample was approximately 4. 
 
This indicates that about 55% of the pipe wall has had some reduction in pH and a 
reduced hardness. 

 
 N-6 was found to have an overall thickness of 0.65”.  The phenolphthalein test 

again indicated that there was chemical attack occurring from both the inside and 
outside. 
 
The inside region of about 0.22” had a pH of about 4 and this region was 
delaminating from the core.  The outside region of about 0.22” also had a reduced 
pH at 6, while the inner 0.21” had a pH of 7-8.  The low pH regions also had a 
reduced calcium content. 
 
The Mohs hardness was about 3 at the outside, 4 through the center dropping to 1 
at the inner layer that was delaminating. 
 
This indicates about a 70% of the pipe wall has reduced pH and reduced hardness. 

 
 N-8 was found to have an overall thickness of 0.68”.  The phenolphthalein test 

indicates that there was a thin layer (0.03”) of reduced pH at the inside with an 
outer layer about 0.29” with a pH of 7 and a Mohs hardness of 3.0.  This 
potentially looked like two layers of different material or just more severe attack 
from the outside.  This reduced pH region also had reduced calcium content. 
 
The lower middle section (0.39”) had a pH of 8 and Mohs hardness of 5.5-6.0. 
 
This indicates about 40% of the pipe has a reduced pH and hardness. 
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 N-11 was found to have an overall thickness of 1.07”.  The phenolphthalein test 
indicates that there is a reduced pH at both the inside and outside of the pipe 
sample. 
 
The inner layer of about 0.09” had a pH of 6.5, the next layer that was 0.13” had 
pH of 8-9, with the middle layer 0.71” had a pH of 10-11.  The outer layer 0.14” 
had a pH of 8-9. 
 
The areas of reduced pH also had a reduced calcium content. 
 
The outer 0.14” had a Mohs hardness of 3.0, the middle (0.71”) of the sample had 
a hardness of 5.5 and the inner region had a hardness of about 4. 
 
This indicates that about 35% of the cross section has a reduced hardness and pH. 

 
 N-12 (note this sample was initially labeled N-17 in the images due to partial 

wear on the bag ID) was found to have an overall thickness of 0.83”.  The 
phenolphthalein test indicates that the inner layer (0.35”) had a pH of 7 with the 
middle region (0.35”) had a pH of 8-9 and the outer layer (0.14”) had a pH of 8. 
 
The reduced pH regions had a reduced calcium content. 
 
The inner region had a Mohs hardness of about 3.0, while the rest of the sample 
had a hardness of 4.0. 
 
This indicates that about 42% of the pipe wall from the inside and about 17% 
from the outside for a (combined total of 59%) has a reduced hardness and pH. 

 
 N-14 was found to have an overall thickness of 0.70”.  The phenolphthalein test 

indicates that there is a reduced pH at both the inside and outside surfaces. 
 
The inner layer of 0.1” had a pH reduced to 3-4, with the middle layer (0.45”) had 
a pH of 8-9 with the outside layer (0.10”) having a pH of 4. 
 
The inside of the layer had a Mohs hardness of 3.5, while the middle region had a 
hardness of 5.5, the outside layer had a hardness of 4 with a thin layer of loose 
material. 
 
This indicates that about 40% of the cross section has a reduced hardness and pH. 

 
Cast Iron Pipe Analysis: 
 

 N-2 this sample had a cast iron overall thickness of 0.319” with no visible pitting. 
 
The cementitious layer (two approximate equal layers) on this sample was 0.135” 
with a pH of 11. 
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The Mohs hardness of the top layer was 4.5, while the layer directly above the 
cast iron was 5. 
 
There was no loss in thickness from corrosion. 

 
 N-3 this sample had an overall cast iron thickness of 0.390” with no observed 

pitting of the cast iron. 
 
The cementitious layer (two approximate equal layers) on this sample was 0.241” 
with a pH of 8 on the top layer (exposed) and 10-11 adjacent to the cast iron. 
 
The Mohs hardness of the cement layer was 4.5-5. 
 
There was no loss in thickness from corrosion. 
 

 N-4 this sample had an overall cast iron thickness of 0.339” with observed pitting 
extending 0.016” into the cast iron. 
 
The cementitious layer on this sample was 0.103” with a pH of 4.  This indicates 
that the cement layer is no longer providing corrosion protection. 
 
The Mohs hardness of the cement layer was 4.5-5. 
 
There was a 4.8% loss in thickness from corrosion. 

  
 N-9 this sample had an overall cast iron thickness of 0.333” with no observed 

pitting of the cast iron. 
 
The cementitious layer on this sample was 0.248” with a pH of 7 at the outside 
layer and a pH of 10 adjacent to the cast iron.   
 
The Mohs hardness of the cement layer was 5-6. 
 
There was no loss in thickness from corrosion. 

 
 N-10 this sample had an overall cast iron thickness of 0.335” with observed 

pitting extending 0.021” into the cast iron. 
 
The cementitious layer on this sample was 0.075” with a low pH, but the exact 
value could not be determined due to the discoloration of the cement.  The 
presence of pitting on the ID indicates that the cement layer is no longer providing 
corrosion protection. 
 
The Mohs hardness testing crumbled the cement so value could not be obtained. 
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There was a 6.2% loss in thickness from corrosion. 
 

 N-13 this sample had an overall cast iron thickness of 0.377” with observed 
pitting extending 0.028” into the cast iron. 
 
The cementitious layer on this sample was 0.175” with a pH of 6-7.  This 
indicates that the cement layer is no longer providing corrosion protection. 
 
The Mohs hardness of the cement layer was 6.5. 
 
There was a 7.4% loss in thickness from corrosion. 

 
 N-15 this sample had an overall cast iron thickness of 0.414” with observed 

pitting extending 0.097” into the cast iron from the outside surface. 
 
The cementitious layer on this sample was 0.073” with a pH of 3-4.  This 
indicates that the cement layer is no longer providing corrosion protection. 
 
The Mohs hardness testing crumbled the cement layer so value could not be 
obtained. 
 
There was a 23.5% loss in thickness from corrosion. 

 
 N-16 this sample had an overall cast iron thickness of 0.405” with observed 

pitting extending 0.063” into the cast iron. 
 
There was no cementitious layer on this sample.  The presence of the uniform 
corrosion at the ID indicates that the cementitious layer was lost in service (not 
during sampling), allowing for corrosion to proceed. 
 
There was a 15.6% loss in thickness from corrosion. 

 
 N-17 this sample had an overall cast iron thickness of 0.397” with observed 

pitting extending 0.026” into the cast iron. 
 
There was no cementitious layer on this sample.  The presence of the uniform 
corrosion at the ID indicates that the cementitious layer was lost in service (not 
during sampling), allowing for corrosion to proceed. 
 
There was a 6.4% loss in thickness from corrosion. 

 
 N-18 this sample had an overall cast iron thickness of 0.364” with observed 

pitting extending 0.018” into the cast iron. 
 
The cementitious layer on this sample was 0.092” with a pH of 6-7.  This 
indicates that the cement layer is no longer providing corrosion protection. 
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The Mohs hardness testing crumbled the cement layer so a value could not be 
obtained. 
 
There was a 5.1% loss in thickness from corrosion. 

 
 N-19 this sample had an overall cast iron thickness of 0.378” with observed 

pitting extending 0.062” into the cast iron from the outside. 
 
The cementitious layer on this sample was 0.097” with a pH of 5 at the outer layer 
and about 7 at the cast iron interface.  This indicates that the cement layer is no 
longer providing corrosion protection. 
 
The Mohs hardness of the cement layer was 5. 
 
There was a 16.3% loss in thickness from corrosion on the OD. 

 
 N-21 this sample had an overall cast iron thickness of 0.339” with no observed 

pitting of the cast iron. 
 
The cementitious layer on this sample was 0.105” with a pH of 6.  This indicates 
that the cement layer will no longer provide effective corrosion protection. 
 
The Mohs hardness of the cement layer was 4.5-5. 
 
There was no loss in thickness from corrosion. 

 
Composition: 
 
Asbestos Cement: 
 
The composition, specifically the calcium content of the asbestos cement fiberglass cross 
sections were analyzed by means of a Scanning Electron Microscope with Energy 
Dispersive Spectroscopy (SEM-EDS).  The table below summarizes the calcium content 
on the inside, middle and outside of each cross section.  The results below are weight 
percentage of calcium in the various regions. 
 

Sample ID Inside  Middle Outside 
N-1 2.8 23.1 12.5 
N-5 1.8 24.4 8.2 
N-5 0.8 21.6 1.5 
N-8 23.7* 23.7 5.1 

N-11 5.6 21.5 6.1 
N-12 6.8 19.5 13.5 
N-14 10.9 20.0 14.2 

*This sample region was analyzed just inside of the thin 0.03” layer that had reduced pH. 
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Cast iron: 
 
The composition of the cast iron pipes was determined by means of an Inductively 
Coupled Argon Plasma Spectrometer (ICP-AES) with the carbon and sulfur content 
determined by Leco combustion analysis. 
 

Element, Wt. % N-2 N-3 N-4 N-9 N-10 N-13 
Carbon, C 3.74 3.55 3.70 3.72 3.71 3.87 
Sulfur, S 0.077 0.074 0.095 0.092 0.091 0.089 
Silicon, Si 0.79 0.82 0.61 0.75 1.15 1.12 

Manganese, Mn 0.41 0.41 0.42 0.40 0.41 0.43 
Magnesium, Mg <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Chromium, Cr 0.09 0.10 0.10 0.09 0.11 0.01 

Molybdenum, Mo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Nickel, Ni 0.12 0.13 0.10 0.12 0.16 0.15 

Phosphorus, P 0.31 0.27 0.25 0.16 0.19 0.30 
Copper, Cu 0.17 0.17 0.22 0.17 0.16 0.16 
Titanium, Ti 0.03 0.03 0.03 0.04 0.04 0.05 

Iron, Fe Rem. Rem. Rem. Rem. Rem. Rem. 
 

Element, Wt. % N-15 N-16 N-17 N-18 N-19 N-21 
Carbon, C 3.69 3.49 3.41 3.56 3.49 3.81 
Sulfur, S 0.095 0.083 0.091 0.101 0.096 0.081 
Silicon, Si 1.13 1.43 1.35 1.25 1.13 1.40 

Manganese, Mn 0.37 0.38 0.40 0.40 0.41 0.42 
Magnesium, Mg <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Chromium, Cr 0.07 0.08 0.07 0.07 0.06 0.07 

Molybdenum, Mo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Nickel, Ni 0.14 0.18 0.17 0.14 0.16 0.21 

Phosphorus, P 0.14 0.10 0.14 0.13 0.19 0.15 
Copper, Cu 0.20 0.31 0.22 0.21 0.13 0.21 
Titanium, Ti 0.03 0.04 0.04 0.03 0.05 0.04 

Iron, Fe Rem. Rem. Rem. Rem. Rem. Rem. 
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Charpy impact testing: 
The samples of cast iron were tested at +40ºF for charpy impact values.  The samples 
were tested in the 10mm x 5 mm size due to their size.  The following results were 
obtained. 
 

Sample ID Bar 1, Ft.-Lbs. Bar 1, Ft.-Lbs. Bar 1, Ft.-Lbs. 
N-2 <1.0 <1.0 <1.0 
N-4 <1.0 <1.0 <1.0 
N-9 <1.0 <1.0 * 

N-10 <1.0 <1.0 <1.0 
N-13 <1.0 <1.0 <1.0 
N-15 <1.0 <1.0 <1.0 
N-16 <1.0 <1.0 <1.0 
N-17 <1.0 <1.0 <1.0 
N-18 <1.0 <1.0 <1.0 
N-19 <1.0 <1.0 <1.0 
N-21 <1.0 <1.0 <1.0 

*Only two samples could be obtained from this sample. 
Note, sample N-3 fractured during machining. 
 
 
 
Brinell hardness: 
The samples of cast iron were also tested for Brinell hardness, which revealed the 
following values. 
 

Sample ID Rockwell ‘B’ BHN equivalent* 
N-2 80.0 105 
N-3 79.0 147 
N-4 88.0 176 
N-9 74.5 136 

N-10 77.5 142 
N-13 85.5 167 
N-15 85.5 167 
N-16 84.0 152 
N-17 81.5 154 
N-18 72.5 131 
N-19 82.0 156 
N-21 77.5 142 

*Hardness conversion per ASTM E140 table 2, values are approximate and given for 
reference only. 
 
Laboratory Observations and Data: 
The following images and spectral data 
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Overall view of sample N-1. 
 

 
Overall view of sample N-1 after sectioning. 
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Close up of the cross section removed from sample N-1.  The inside of the pipe is at the top of the sample. 
 

 
Close up of the cross section of N-1 after phenolphthalein, hardness and pH testing.  This indicate that the 
inner layer (bottom) has a reduced pH as well as the top layer. 
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Overall view of the pH pencil color scale.  The cross sections were tested with both phenolphthalein and 
the pH pencils. 

 
50x SEM image of sample N-1 with an inner degraded layer measured. 
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Analysis Report: N-1 cross section-1-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,838.12 6.45 3.81 wt.% 0.01 0.00   
O Ka 97,541.77 58.68 46.19 wt.% 0.00 0.00   
Na Ka 1,570.42 0.34 0.39 wt.% 0.00 0.00   
Mg Ka 56,649.70 8.41 10.06 wt.% 0.00 0.00   
Al Ka 20,519.50 2.69 3.57 wt.% 0.00 0.00   
Si Ka 148,470.17 17.03 23.53 wt.% 0.00 0.00   
P Ka 2,399.51 0.31 0.48 wt.% 0.00 0.00   
S Ka 25,846.16 2.93 4.62 wt.% 0.00 0.00   
K Ka 1,612.69 0.16 0.31 wt.% 0.00 0.00   
Ca Ka 14,572.14 1.43 2.82 wt.% 0.00 0.00   
Ti Ka 1,180.76 0.12 0.29 wt.% 0.00 0.00   
Fe Ka 9,896.05 1.43 3.93 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 30.0 
 
 
EDS of the inner layer of sample N-1 showing a reduced calcium content.  
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Analysis Report: N-1 cross section-13-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 3,758.45 10.37 5.96 wt.% 0.01 0.00   
O Ka 42,778.38 58.66 44.91 wt.% 0.00 0.00   
Na Ka 583.20 0.20 0.22 wt.% 0.00 0.00   
Mg Ka 14,087.54 3.14 3.65 wt.% 0.00 0.00   
Al Ka 4,551.29 0.79 1.02 wt.% 0.00 0.00   
Si Ka 91,607.06 13.57 18.24 wt.% 0.00 0.00   
P Ka 475.96 0.08 0.12 wt.% 0.00 0.00   
S Ka 1,291.05 0.18 0.28 wt.% 0.00 0.00   
K Ka 497.14 0.06 0.11 wt.% 0.00 0.00   
Ca Ka 93,291.48 12.03 23.07 wt.% 0.00 0.00   
Ti Ka 509.10 0.08 0.18 wt.% 0.00 0.00   
Fe Ka 4,128.10 0.84 2.24 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the middle region of sample N-1.  This gives a baseline calcium content of about 23%. 
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Analysis Report: N-1 cross section-15-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,950.46 6.78 4.00 wt.% 0.01 0.01   
O Ka 60,276.78 62.72 49.36 wt.% 0.00 0.00   
Na Ka 706.12 0.24 0.28 wt.% 0.00 0.00   
Mg Ka 27,220.86 6.26 7.48 wt.% 0.00 0.00   
Al Ka 7,370.65 1.41 1.87 wt.% 0.00 0.00   
Si Ka 89,540.19 14.61 20.18 wt.% 0.00 0.00   
P Ka 114.86 0.02 0.03 wt.% 0.00 0.00   
S Ka 245.83 0.04 0.06 wt.% 0.00 0.00   
K Ka 527.60 0.07 0.14 wt.% 0.00 0.00   
Ca Ka 46,247.68 6.33 12.48 wt.% 0.00 0.00   
Ti Ka 765.94 0.12 0.28 wt.% 0.00 0.00   
Fe Ka 6,666.42 1.40 3.85 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the outside layer of sample N-1.  Note the reduced calcium content compared to the previous 
spectra. 
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Overall view of sample N-5. 
 

 
Close up of an area of delamination at the inside layer of N-5. 
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Overall view of sample N-5 after sectioning. 
 

 
Close up view of the cross sections of sample N-5.  Note the layers of attack are clearly visible at the inside 
and outside of the sample. 
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Close up of sample 5 after phenolphthalein and pH pencil testing, indicating a neutral/slightly alkaline pH 
in the center and slightly acidic at the inside and outside layers. 

 
30x SEM image of the inside layer of sample N-5. 
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Analysis Report: N-5 cross section-1-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 4,787.93 16.66 10.48 wt.% 0.01 0.01   
O Ka 74,685.77 55.11 46.18 wt.% 0.00 0.00   
Na Ka 1,384.22 0.39 0.47 wt.% 0.00 0.00   
Mg Ka 41,951.94 8.00 10.19 wt.% 0.00 0.00   
Al Ka 8,847.76 1.48 2.09 wt.% 0.00 0.00   
Si Ka 104,280.23 14.88 21.88 wt.% 0.00 0.00   
P Ka 362.92 0.06 0.09 wt.% 0.00 0.00   
S Ka 3,236.02 0.45 0.75 wt.% 0.00 0.00   
K Ka 806.81 0.10 0.20 wt.% 0.00 0.00   
Ca Ka 7,311.23 0.87 1.84 wt.% 0.00 0.00   
Ti Ka 603.88 0.08 0.19 wt.% 0.00 0.00   
Fe Ka 10,744.52 1.93 5.63 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the inside layer of N-5.  Note the reduced calcium content. 
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Analysis Report: N-5 cross section-3-2 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 6,330.48 16.28 9.80 wt.% 0.01 0.00   
O Ka 34,849.62 58.30 46.75 wt.% 0.00 0.00   
Na Ka 168.25 0.07 0.08 wt.% 0.00 0.00   
Mg Ka 9,115.20 2.38 2.90 wt.% 0.00 0.00   
Al Ka 3,187.15 0.64 0.87 wt.% 0.00 0.00   
Si Ka 54,358.84 9.27 13.05 wt.% 0.00 0.00   
P Ka 616.82 0.11 0.17 wt.% 0.00 0.00   
S Ka 1,046.67 0.16 0.26 wt.% 0.00 0.00   
K Ka 399.68 0.05 0.11 wt.% 0.00 0.00   
Ca Ka 82,720.35 12.14 24.38 wt.% 0.00 0.00   
Ti Ka 344.42 0.06 0.14 wt.% 0.00 0.00   
Fe Ka 2,271.00 0.53 1.49 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the middle region of N-5. 
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Analysis Report: N-5 cross section-6-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,881.64 8.39 5.02 wt.% 0.01 0.01   
O Ka 52,507.89 60.82 48.49 wt.% 0.00 0.00   
Na Ka 484.60 0.20 0.22 wt.% 0.00 0.00   
Mg Ka 28,908.49 7.80 9.45 wt.% 0.00 0.00   
Al Ka 3,397.62 0.79 1.06 wt.% 0.00 0.00   
Si Ka 80,015.42 15.64 21.89 wt.% 0.00 0.00   
P Ka 244.71 0.05 0.08 wt.% 0.00 0.00   
S Ka 105.99 0.02 0.03 wt.% 0.00 0.00   
K Ka 338.60 0.05 0.11 wt.% 0.00 0.00   
Ca Ka 28,626.41 4.72 9.42 wt.% 0.00 0.00   
Ti Ka 206.82 0.04 0.09 wt.% 0.00 0.00   
Fe Ka 5,941.20 1.49 4.14 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the outside layer of sample N-5. 
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Overall view of sample N-6. 
 

 
Close up of an area of delamination and thinned wall thickness on sample N-6. 
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Overall view of N-6 after sectioning. 
 

 
Close up of the cross sections of N-6. 
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Close up of the delamination of N-6. 
 

 
Close up of sample N-6 after pH and phenolphthalein testing.  Note only a small middle region has a 
neutral/alkaline pH with acidic layers at the top and bottom. 
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Analysis Report: N-6 cross section-1-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,295.06 7.32 4.41 wt.% 0.01 0.01   
O Ka 66,593.49 60.71 48.69 wt.% 0.00 0.00   
Na Ka 1,410.07 0.54 0.62 wt.% 0.00 0.00   
Mg Ka 20,892.85 5.41 6.59 wt.% 0.00 0.00   
Al Ka 4,872.03 1.04 1.41 wt.% 0.00 0.00   
Si Ka 121,056.80 22.34 31.45 wt.% 0.00 0.00   
P Ka 97.41 0.02 0.04 wt.% 0.00 0.00   
S Ka 167.81 0.03 0.05 wt.% 0.00 0.00   
K Ka 740.78 0.12 0.24 wt.% 0.00 0.00   
Ca Ka 2,501.13 0.41 0.83 wt.% 0.00 0.00   
Ti Ka 787.19 0.14 0.33 wt.% 0.00 0.00   
Fe Ka 7,815.44 1.91 5.34 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the inner layer of N-6. 
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Analysis Report: N-6 cross section-3-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 6,654.93 16.38 9.85 wt.% 0.00 0.00   
O Ka 40,927.34 56.25 45.06 wt.% 0.00 0.00   
Na Ka 531.79 0.18 0.21 wt.% 0.00 0.00   
Mg Ka 24,705.56 5.58 6.80 wt.% 0.00 0.00   
Al Ka 3,007.95 0.56 0.75 wt.% 0.00 0.00   
Si Ka 57,244.17 8.89 12.50 wt.% 0.00 0.00   
P Ka 515.07 0.08 0.13 wt.% 0.00 0.00   
S Ka 3,085.94 0.43 0.69 wt.% 0.00 0.00   
K Ka 293.48 0.04 0.07 wt.% 0.00 0.00   
Ca Ka 82,968.28 10.76 21.59 wt.% 0.00 0.00   
Ti Ka 286.19 0.04 0.10 wt.% 0.00 0.00   
Fe Ka 3,900.03 0.80 2.24 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the center region of N-6. 
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Analysis Report: N-6 cross section-5-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,369.14 6.61 3.85 wt.% 0.01 0.01   
O Ka 71,730.26 58.38 45.36 wt.% 0.00 0.00   
Na Ka 1,411.77 0.52 0.58 wt.% 0.00 0.00   
Mg Ka 43,062.34 10.67 12.60 wt.% 0.00 0.00   
Al Ka 5,918.13 1.32 1.73 wt.% 0.00 0.00   
Si Ka 96,331.91 18.04 24.60 wt.% 0.00 0.00   
P Ka 226.17 0.05 0.07 wt.% 0.00 0.00   
S Ka 263.34 0.05 0.07 wt.% 0.00 0.00   
K Ka 770.50 0.12 0.22 wt.% 0.00 0.00   
Ca Ka 4,977.17 0.76 1.47 wt.% 0.00 0.00   
Ti Ka 491.48 0.08 0.18 wt.% 0.00 0.00   
Fe Ka 15,087.70 3.41 9.24 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the outer layer on N-6. 
 



Page 27 of 79 
Simon Forensic File #1778 Norton Corrosion Limited 
 

 
Overall view of sample N-8.  Note the area that has chipped off on the OD. 

 
Overall view of N-8 after sectioning. 
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Overall view of the cross section of sample N-8.  The inside is at the bottom. 
 

 
Close up of the pH testing on N-8.  Note the outside layer is neutral to slightly acidic. 
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Analysis Report: N-8 cross section-1-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 4,840.70 12.79 7.52 wt.% 0.01 0.00   
O Ka 39,634.69 59.11 46.31 wt.% 0.00 0.00   
Na Ka 352.40 0.13 0.14 wt.% 0.00 0.00   
Mg Ka 11,678.41 2.80 3.33 wt.% 0.00 0.00   
Al Ka 4,256.96 0.79 1.05 wt.% 0.00 0.00   
Si Ka 72,254.73 11.43 15.73 wt.% 0.00 0.00   
P Ka 308.45 0.05 0.08 wt.% 0.00 0.00   
S Ka 111.88 0.02 0.03 wt.% 0.00 0.00   
K Ka 460.33 0.06 0.11 wt.% 0.00 0.00   
Ca Ka 88,596.72 12.10 23.74 wt.% 0.00 0.00   
Ti Ka 357.14 0.06 0.13 wt.% 0.00 0.00   
Fe Ka 3,069.71 0.66 1.82 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the inside layer of N-8.  Note there was just a thin layer of degradation at the inside surface. 



Page 30 of 79 
Simon Forensic File #1778 Norton Corrosion Limited 
 

Analysis Report: N-8 cross section-3-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,996.52 9.01 5.46 wt.% 0.01 0.01   
O Ka 64,352.98 60.92 49.22 wt.% 0.00 0.00   
Na Ka 698.10 0.25 0.29 wt.% 0.00 0.00   
Mg Ka 24,148.79 5.86 7.19 wt.% 0.00 0.00   
Al Ka 6,526.11 1.32 1.80 wt.% 0.00 0.00   
Si Ka 105,366.01 18.32 25.99 wt.% 0.00 0.00   
P Ka 13.06 0.00 0.00 wt.% 0.00 0.00   
S Ka 173.58 0.03 0.05 wt.% 0.00 0.00   
K Ka 557.93 0.08 0.16 wt.% 0.00 0.00   
Ca Ka 16,602.57 2.51 5.07 wt.% 0.00 0.00   
Ti Ka 371.72 0.06 0.15 wt.% 0.00 0.00   
Fe Ka 7,198.81 1.63 4.60 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the outer layer of sample N-8. 
 
 



Page 31 of 79 
Simon Forensic File #1778 Norton Corrosion Limited 
 

 
Overall view of sample N-11. 
 

 
Same as above, except the outside surface is viewed. 
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Close up view of the cross section of N-11 after pH and phenolphthalein testing.  This indicates that just a 
thin layer at the top (inside surface) has been acidified. 

 
30x SEM image of the inside layer of N-11. 
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Analysis Report: N-11 cross section-1-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,269.82 5.20 3.06 wt.% 0.01 0.01   
O Ka 75,871.27 59.82 46.92 wt.% 0.00 0.00   
Na Ka 1,307.36 0.37 0.42 wt.% 0.00 0.00   
Mg Ka 49,708.05 9.50 11.32 wt.% 0.00 0.00   
Al Ka 9,911.29 1.70 2.25 wt.% 0.00 0.00   
Si Ka 120,759.70 17.71 24.38 wt.% 0.00 0.00   
P Ka 548.68 0.09 0.14 wt.% 0.00 0.00   
S Ka 9,140.09 1.33 2.09 wt.% 0.00 0.00   
K Ka 920.85 0.11 0.22 wt.% 0.00 0.00   
Ca Ka 22,721.98 2.83 5.55 wt.% 0.00 0.00   
Ti Ka 467.76 0.06 0.15 wt.% 0.00 0.00   
Fe Ka 6,944.15 1.28 3.52 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the inner layer of N-11. 
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Analysis Report: N-11 cross section-3-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 3,262.01 9.70 5.61 wt.% 0.01 0.00   
O Ka 43,341.13 58.99 45.48 wt.% 0.00 0.00   
Na Ka 375.74 0.13 0.15 wt.% 0.00 0.00   
Mg Ka 23,781.82 5.54 6.49 wt.% 0.00 0.00   
Al Ka 5,442.98 1.04 1.35 wt.% 0.00 0.00   
Si Ka 77,380.76 12.50 16.92 wt.% 0.00 0.00   
P Ka 485.76 0.08 0.13 wt.% 0.00 0.00   
S Ka 576.74 0.09 0.14 wt.% 0.00 0.00   
K Ka 656.67 0.09 0.16 wt.% 0.00 0.00   
Ca Ka 79,894.34 10.90 21.05 wt.% 0.00 0.00   
Ti Ka 438.50 0.07 0.16 wt.% 0.00 0.00   
Fe Ka 4,112.06 0.88 2.37 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the middle layer of N-11. 
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Analysis Report: N-11 cross section-5-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 1,592.41 6.25 3.74 wt.% 0.01 0.01   
O Ka 73,580.16 59.51 47.52 wt.% 0.00 0.00   
Na Ka 836.46 0.25 0.28 wt.% 0.00 0.00   
Mg Ka 67,520.88 13.58 16.48 wt.% 0.00 0.00   
Al Ka 5,465.68 1.07 1.44 wt.% 0.00 0.00   
Si Ka 92,643.19 15.07 21.12 wt.% 0.00 0.00   
P Ka 41.85 0.01 0.01 wt.% 0.00 0.00   
S Ka 303.88 0.05 0.07 wt.% 0.00 0.00   
K Ka 507.99 0.07 0.13 wt.% 0.00 0.00   
Ca Ka 23,199.12 3.03 6.06 wt.% 0.00 0.00   
Ti Ka 283.09 0.04 0.10 wt.% 0.00 0.00   
Fe Ka 5,561.02 1.09 3.04 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the outer layer on sample N-11. 
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Overall view of sample N-12.  Note this sample initially was misidentified as N-17. 
 

 
Close up of sample N-12 (not N-17). 
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Overall view of the outside of N-12 (not N-17). 
 

 
Overall view of sample N-12 (not N-17) after sectioning. 
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Close up view of the cross section of N-12.  Note the inside is the dark layer. 
 

 
Close up of the cross section of sample N-12 after testing for pH. 
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Analysis Report: Sample 12 cross section-1-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 927.44 4.19 2.45 wt.% 0.01 0.01   
O Ka 67,530.84 61.46 47.85 wt.% 0.00 0.00   
Na Ka 908.26 0.30 0.33 wt.% 0.00 0.00   
Mg Ka 44,250.70 9.79 11.58 wt.% 0.00 0.00   
Al Ka 7,761.24 1.53 2.02 wt.% 0.00 0.00   
Si Ka 86,641.06 14.53 19.86 wt.% 0.00 0.00   
P Ka 595.55 0.11 0.16 wt.% 0.00 0.00   
S Ka 19,269.88 3.07 4.79 wt.% 0.00 0.00   
Ca Ka 24,955.07 3.50 6.83 wt.% 0.00 0.00   
Fe Ka 7,248.25 1.52 4.13 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

 
EDS of the inside layer of N-12. 
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Analysis Report: Sample 12 cross section-3-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 2,324.46 7.32 4.21 wt.% 0.01 0.01   
O Ka 46,757.70 60.49 46.37 wt.% 0.00 0.00   
Na Ka 430.71 0.15 0.16 wt.% 0.00 0.00   
Mg Ka 22,054.98 4.99 5.81 wt.% 0.00 0.00   
Al Ka 5,975.18 1.10 1.42 wt.% 0.00 0.00   
Si Ka 92,528.70 14.49 19.49 wt.% 0.00 0.00   
P Ka 198.42 0.03 0.05 wt.% 0.00 0.00   
S Ka 676.99 0.10 0.16 wt.% 0.00 0.00   
Ca Ka 78,912.12 10.61 20.37 wt.% 0.00 0.00   
Fe Ka 3,498.41 0.73 1.96 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

 
EDS of the middle layer of N-12. 
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Analysis Report: Sample 12 cross section-5-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 2,595.48 8.76 5.24 wt.% 0.01 0.01   
O Ka 56,340.18 59.41 47.33 wt.% 0.00 0.00   
Na Ka 534.48 0.17 0.19 wt.% 0.00 0.00   
Mg Ka 46,484.38 9.85 11.92 wt.% 0.00 0.00   
Al Ka 4,639.40 0.89 1.19 wt.% 0.00 0.00   
Si Ka 84,509.35 13.52 18.91 wt.% 0.00 0.00   
P Ka 69.38 0.01 0.02 wt.% 0.00 0.00   
S Ka 119.45 0.02 0.03 wt.% 0.00 0.00   
Ca Ka 51,388.48 6.78 13.54 wt.% 0.00 0.00   
Fe Ka 2,886.60 0.59 1.63 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

 
EDS of the outer layer of sample N-12. 
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Overall view of the outside of sample N-14. 
 

 
Same as above, except the inside surface is viewed. 
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Close up of the cross sections of sample N-14.  Note the inside surfaces are adjacent to each other. 
 

 
Close up of N-14 after pH and phenolphthalein testing showing acidic layer on both the inside and outside 
layers. 
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Analysis Report: N-14 cross section-1-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 2,880.79 10.25 6.23 wt.% 0.01 0.01   
O Ka 57,305.67 57.90 46.84 wt.% 0.00 0.00   
Na Ka 419.44 0.13 0.15 wt.% 0.00 0.00   
Mg Ka 56,045.81 11.78 14.48 wt.% 0.00 0.00   
Al Ka 3,425.89 0.68 0.92 wt.% 0.00 0.00   
Si Ka 80,719.00 13.27 18.85 wt.% 0.00 0.00   
P Ka 146.71 0.03 0.04 wt.% 0.00 0.00   
S Ka 137.76 0.02 0.03 wt.% 0.00 0.00   
K Ka 302.21 0.04 0.08 wt.% 0.00 0.00   
Ca Ka 39,976.93 5.36 10.87 wt.% 0.00 0.00   
Ti Ka 272.19 0.04 0.10 wt.% 0.00 0.00   
Fe Ka 2,442.48 0.50 1.41 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the inside layer of N-14. 
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Analysis Report: N-14 cross section-3-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 2,659.82 7.58 4.42 wt.% 0.01 0.00   
O Ka 51,255.79 61.29 47.64 wt.% 0.00 0.00   
Na Ka 317.66 0.10 0.11 wt.% 0.00 0.00   
Mg Ka 28,865.82 6.04 7.14 wt.% 0.00 0.00   
Al Ka 4,586.02 0.80 1.05 wt.% 0.00 0.00   
Si Ka 90,515.61 13.30 18.15 wt.% 0.00 0.00   
P Ka 401.11 0.06 0.10 wt.% 0.00 0.00   
S Ka 279.92 0.04 0.06 wt.% 0.00 0.00   
K Ka 739.27 0.09 0.17 wt.% 0.00 0.00   
Ca Ka 81,859.19 10.24 19.95 wt.% 0.00 0.00   
Ti Ka 425.25 0.06 0.14 wt.% 0.00 0.00   
Fe Ka 2,025.26 0.40 1.07 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the middle layer of sample N-14. 
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Analysis Report: N-14 cross section-5-1 

 

 

Elt. Line Intensity 
(c/s) 

Atomic 
% 

Conc Units Error 
2-sig 

MDL 
3-sig 

  

C Ka 2,643.15 8.10 4.82 wt.% 0.01 0.00   
O Ka 61,564.71 61.13 48.48 wt.% 0.00 0.00   
Na Ka 363.27 0.11 0.12 wt.% 0.00 0.00   
Mg Ka 36,739.96 7.32 8.82 wt.% 0.00 0.00   
Al Ka 5,420.76 0.92 1.23 wt.% 0.00 0.00   
Si Ka 99,892.93 14.38 20.02 wt.% 0.00 0.00   
P Ka 222.69 0.04 0.05 wt.% 0.00 0.00   
S Ka 257.69 0.04 0.06 wt.% 0.00 0.00   
K Ka 503.65 0.06 0.12 wt.% 0.00 0.00   
Ca Ka 58,825.34 7.16 14.23 wt.% 0.00 0.00   
Ti Ka 348.88 0.05 0.11 wt.% 0.00 0.00   
Fe Ka 3,739.78 0.70 1.94 wt.% 0.00 0.00   
   100.00 100.00 wt.%   Total 

 
kV  20.0 
Takeoff Angle  35.0° 
Elapsed Livetime 20.0 
 
 

EDS of the outside layer of sample N-14. 
 



Page 47 of 79 
Simon Forensic File #1778 Norton Corrosion Limited 
 

 
Overall view of the outside of N-2. 
 

 
Close up of the inside surface of sample N-2.  Note a layer of cement is present. 
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Close up of sample N-2 after pH (left side) and phenolphthalein (right side) testing showing alkalinity at 
the metal surface. 
 

 
7X view of the cross section of sample N2.  There is no corrosion observed on the base metal. 
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20x view of sample N-2 with the thickness of the cement layer measured at 3.4 mm. 
 

 
Overall view of sample N-3. 
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Close up of the inside of sample N-3 with a chipped cement layer. 
 

 
Close up of sample N-3 cross section after pH and phenolphthalein testing. 
 



Page 51 of 79 
Simon Forensic File #1778 Norton Corrosion Limited 
 

 
7x view of the cross section of N-3. 
 

 
10x view of sample N-3 with the thickness of the cement layer measured. 
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Overall view of sample N-4. 
 

 
Close up of the inside of sample N-4. 
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Close up of the Ph and phenolphthalein tested cross section form N-4.  An acidic pH was detected, except 
directly above the cast iron pH was neutral. 

 
7x view of the cross section from N-4.  Note there is a small amount of corrosion observed near the cement 
cast iron interface. 
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20x view of N-4 with the thickness of the cement layer measured. 
 

 
50x SEM image of the cross section of sample N-4 with the depth of corrosion measured. 
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Overall view of sample N-9. 
 

 
Close up of the inside of sample N-9. 
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Close up of the cross section from sample N-9 showing the cement has acidified at the upper region, but is 
still alkaline directly above the cast iron. 

 
7x view of the cross section of N-9. 
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10x view of the cement layer on sample N-9 measured.  There was no corrosion attack in the base metal. 
 

 
Overall view of sample N-10. 
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Close up view of the inside of sample N-10. 

 
Cross section of N-10 after pH and phenolphthalein testing.  Note due to the heavy discoloration and 
staining the pH was indeterminate. 
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7x view of the cross section from sample N-10.  Note there is a small amount of corrosion attack on the 
inside surface indicating the cement layer is no longer providing protection. 

 
20x view of N-10 with the layer of cement measured.  Note the dark coloration indicates it has degraded. 
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Overall view of the outside of sample N-13. 

 
Overall view of the inside of sample N-13. 
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Close up of the cross section of sample N-13 after pH and phenolphthalein testing. 

 
7x view of the cross section of sample N-13. 
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20x view of sample N-13 with the depth of corrosion from the inside measured. 
 

 
Overall view of the inside of sample N-15. 
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Overall view of the outside of sample N-15. 
 

 
Close up of the cross section of sample N-15.  The pH testing indicated the cement layer was acidic, but 
due to the heavy iron staining an accurate reading could not be obtained. 
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7x view of eth cross section of sample N-15.  Note the corrosion attack is mainly from the OD, although 
there is some corrosion at the ID as well. 

 
20x view of the cement layer on sample N-15.  Note there is some uniform surface corrosion along the 
inside surface. 



Page 65 of 79 
Simon Forensic File #1778 Norton Corrosion Limited 
 

 
20x view of the depth of corrosion from the outside surface on sample N-15. 
 

 
Overall view of the outside of N-16. 
 
 



Page 66 of 79 
Simon Forensic File #1778 Norton Corrosion Limited 
 

 
Overall view of the inside of N-16.  Note there is no cement layer present on this sample. 

 
7x view of the cross section from sample N-16.  Note corrosion has initiated at the inside surface in the 
absence of cement. 
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20x view of the corrosion on sample N-16. 
 

 
40x view of sample N-16 with the depth of the corrosion measured. 
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Overall view of the outside of sample N-17 (the real #17). 

 
Overall view of the inside surface of N-17.  Note there is no cement layer present. 
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7x view of N-17.  Note the corrosion is mainly occurring at the outside layer. 
 

 
40x view of N-17 with the depth of pitting measured. 
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Overall view of sample of the outside of N-18 
 

 
Overall view of the inside of sample N-18. 
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Cross section of sample N-18.  The cement layer had darkened sufficiently so an accurate pH could not be 
measured. 

 
7x view of sample N-18 cross section mount.  Note the cement layer separated during sectioning and was 
mounted separately. 
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40x view of the depth of corrosion on the inside of N-18.  This indicates that the cement layer is no longer 
providing protection from acidic corrosion. 

 
20x view of the thickness of the cement layer from N-18. 
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Overall view of the outside of sample N-19. 
 

 
Overall view of the inside of sample N-19. 
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Cross section of sample N-19 after pH and phenolphthalein testing.  This indicates that the upper layer of 
cement is slightly acidic trending toward neutral close to the cast iron. 

 
7x view of the cross section from sample N-19.  Note the corrosion is mainly occurring from the outside. 
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20x view of the depth of pitting on sample N-19. 
 

 
20x view of the cement layer on sample N-19.  There is minimal corrosion at the inside surface indicating 
the cement is still offering some protection. 
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Overall view of the outside sample N-21. 
 

 
Overall view of the inside of sample N-21. 
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Cross section of sample N-21 after pH and phenolphthalein sampling.  That indicated that the cement was 
slightly acidic. 

 
Overall view of sample N-21 cross section. 
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20x view of sample N-21 with the thickness of the cement layer measured.  There are just small areas of 
pitting at the ID, indicating that the cement layer is reaching or has reached is corrosion inhibiting limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sincerely, 
SIMON FORENSIC, LLC 
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Omar Simon 
Forensic Chemist 
Email: omar@simonforensic.com 
Web: www.simonforensic.com 

mailto:omar@simonforensic.com
file:///C:/Users/Omar%20Simon/Documents/www.simonforensic.com




 

Sewer Lake Line Condition Assessment, Phase 2—Lake Washington 

Appendix E. References for Service Life 

 

 

 

 

 













































































































 

 

 

Sewer Lake Line Condition Assessment, Phase 2—Lake Washington 

Appendix F. Remaining Life Estimates 
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SEWER LAKE LINE CONDITION ASSESSEMENT

Figure 1
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Figure 7
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Sewer Lake Line Condition Assessment Phase 2 - Lake Washington Appendix G - Maximo Repair History

ASSETNUM DESCRIPTION INSTALLDATE ADDRESS COUPON MATERIAL LENGTH DIAMETER DOWNBASIN WOYEAR WORKTYPE DESCRIPTION FAILURE PROBLEM
197120 LAKE LINE (From MH05-0144) 530 Overlake Dr E EC19 AC 343 8 5 2004 CM REPAIR LAKELINE BREAKS.
197145 LAKE LINE (From MH05-0150) 450 Overlake Dr E EC19 AC 410 8 5 2001 CM Contractor was installing a rockery and put a couple of holes in the lake
197145 LAKE LINE (From MH05-0150) 450 Overlake Dr E EC19 AC 410 8 5 2002 CM CUSTOMER AT THIS LOCATION REPORTS THAT A REPAIR WAS MADE TO A LEAK ON THE LINE IN MEYDENBAUER
197145 LAKE LINE (From MH05-0150) 450 Overlake Dr E EC19 AC 410 8 5 2002 CM COVER LAKELINE CROWN BREAK WITH FULL CIRCLE REPAIR BAND.
197145 LAKE LINE (From MH05-0150) 450 Overlake Dr E EC19 AC 410 8 5 2002 CM INSPECT INSTALLATION OF NEW 1" ROCK OVER LAKELINE AT THIS SITE & SOUTH.
197238 LAKE LINE (From MH02-0219) 7747 Overlake Dr W N9 CI 353 8 2 2010 CM Sewer backup MAINLINE
197283 WASTEWATER MAIN : 4233 91ST AVE NE) 2/2/2011 4233 91st Ave NE N2 DI 540 8 3 2003 CM LOCATE LAKELINE & STUB. CALL OWNER FIRST TO ARRANGE GATE OPENING.
197283 WASTEWATER MAIN : 4233 91ST AVE NE) 2/2/2011 4233 91st Ave NE N2 DI 540 8 3 2007 CM SEWAGE BUBBLING FROM BACK YARD APPROACHING LAKE WASHINGTON. VERY OBVIOUS.
197481 LAKE LINE (From MH03-0260) 9000 NE 39th Pl N3 CI 350 8 3 2011 CM raw sewage appears to be coming up out of bulkhead MAINLINE BLOCKAGE
197483 LAKE LINE (From MH03-0132) 3644 Hunts Point Rd N4 CI 695 8 3 2015 CM Sewer overflow into lake WW_MAINLINE
197671 LAKE LINE (From MH08-0122) COB EC21 AC 900 8 8 2002 CM REPAIR BROKEN LAKELINE
197671 LAKE LINE (From MH08-0122) COB EC21 AC 900 8 8 2014 CM Lakeline break at abandoned flush station WW_LAKELINE BREAK WITH OVERFLOW
197673 LAKE LINE (From MH08-0269) 700 Shoreland Dr SE EC21 AC 294 8 8 2013 CM Lakeline Locate Ticket #13247625 WW_MAINLINE
197767 LAKE LINE (From MH07-0246) COB N11 AC 497 10 7 2004 CM Dye Test between Parker Pump Station and Meydenbauer Beach Park.  REPAIR LAKELINE.
197769 LAKE LINE (From MH07-0213) 9545 Lake Washington Blvd NE N11 Unknown 40 6 7 2013 CM blockage in lakeline; sewer has come up into the yard WW_MAINLINE
197774 LAKE LINE (From MH07-0101) COB N11 AC 435 10 7 2012 CM Lakeline blockage/jetting at 9425 lake wa blvd for 1 92nd Ave NE WW_MAINLINE
197774 LAKE LINE (From MH07-0101) COB N11 AC 435 10 7 2012 CM Sewer backup into house WW_MAINLINE BLOCKAGE WITH OVERFLOW
197790 LAKE LINE (From MH07-0783) 1/1/1994 100 100th Ave SE N11 PVC 61 10 7 2011 CM lake line jetting due to blockage WW_MAINLINE
197804 LAKE LINE (From MH07-0275) 1 99th Ave NE N11 AC 349 10 7 2011 CM lake line WW_MAINLINE
197804 LAKE LINE (From MH07-0275) 1 99th Ave NE N11 AC 349 10 7 2013 CM Back up at Marina / Yacht Club WW_LAKELINE BLOCKAGE WITH OVERFLOW
197808 LAKE LINE (From MH07-0653) 100 100th Ave SE N11 AC 358 10 7 2010 CM Lakeline overflow MAINLINE
197808 LAKE LINE (From MH07-0653) 100 100th Ave SE N11 AC 358 10 7 2011 CM lake line jetting WW_MAINLINE
197930 LAKE LINE (From MH03-0206) 1/1/1959 4652 95th Ave NE N11 AC 1003 8 2 2015 CM Sewer overflow near Lake WA WW_LAKELINE BLOCKAGE WITH OVERFLOW
198728 LAKE LINE (From MH03-0112) 1/1/1960 3433 Hunts Point Rd None CI 850 8 3 2003 CM REPLACE 15'+/- OF AC LAKELINE STUB WITH 6" DI PIPE & DI COTG. SEE MB. OWNER CHANGING BEACH.
198825 LAKE LINE (From MH01-0106) 1/1/1960 3409 Evergreen Point Rd None CI 501 8 1 2008 EV LOCATE SEWER  #8346751
198835 LAKE LINE (From MH01-0160) 1/1/1960 7530 NE 28th Pl EC8 CI 446 8 1 2016 CM Sewer is leaking/backing up at this time WW_MAINLINE
200904 LAKE LINE (From MH36-0191) 6417 Ripley Ln SE N18 CI 395 8 36 - Newport 1996 EV CALLER REPORTS NEIGHBORS CLEAN-OUT IS OVERFLOWING AND SEWAGE IS DRAINING INTO LAKE.PLS SEND CREW.
200917 LAKE LINE (From MH36-0195) 6819 Ripley Ln SE N18 CI 310 8 36 - Newport 2004 CM Hydraulic Gradient Test - Handrod Stub and Video lateral.  Inspect / clean check valve.
200971 LAKE LINE (From MH09-0221) 7 Enatai Dr N16 CI 338 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning MAINLINE
200998 LAKE LINE (From MH09-0222) 12 Enatai Dr N16 CI 292 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning MAINLINE
201000 LAKE LINE (From MH09-0253) 3203 106th Ave SE N16 CI 337 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning MAINLINE
201000 LAKE LINE (From MH09-0253) 3203 106th Ave SE N16 CI 337 8 9 2015 EV LAKE LINE (From MH09-0253) WW_MAINLINE
201009 LAKE LINE (From MH09-0254) 3235 106th Ave SE N16 CI 325 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning MAINLINE
201009 LAKE LINE (From MH09-0254) 3235 106th Ave SE N16 CI 325 8 9 2015 EV LAKE LINE (From MH09-0254) WW_MAINLINE
201010 LAKE LINE (From MH09-0255) 3257 106th Ave SE N16 CI 172 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning MAINLINE
201010 LAKE LINE (From MH09-0255) 3257 106th Ave SE N16 CI 172 8 9 2015 EV LAKE LINE (From MH09-0255) WW_MAINLINE
211836 WASTEWATER MAIN : (UNVERIFIED LOCATION) COB N18 CI 330 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning MAINLINE
211847 LAKE LINE (From MH36-0264) 7023 Ripley Ln SE N18 Unknown 133 0 36 - Newport 2011 CM Clean out overflowed last night, into Lake Washington. WW_LAKELINE BLOCKAGE WITH OVERFLOW
212410 LAKE LINE (From MH08-0329) COB N18 CI 891 8 8 2003 CM CUSTOMER AT THIS LOCATION WOULD LIKE TO HAVE LAKELINE STUB VIDEO INSPECTED.
213234 LAKE LINE (From MH09-0364) COB N18 CI 468 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning MAINLINE
213234 LAKE LINE (From MH09-0364) COB N18 CI 468 8 9 2015 EV LAKE LINE (From MH09-0364) WW_MAINLINE
213258 WASTEWATER MAIN : 10101 SE 30TH ST) 3/9/2011 10101 SE 30th St N18 AC 125 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning WW_MAINLINE
213259 LAKE LINE (From MH09-0362) 10010 SE 28th Pl N18 AC 167 8 9 2011 CM Beaux Arts to Enatai - Lakeline Cleaning WW_MAINLINE
213260 LAKE LINE (From MH09-0361) 10010 SE 28th Pl N18 AC 325 8 9 2014 CM jet lakeline via manhole in north Beaux Arts parking lot. WW_MAINLINE BLOCKAGE NO OVERFLOW
213260 LAKE LINE (From MH09-0361) 10010 SE 28th Pl N18 AC 325 8 9 2015 EV LAKE LINE (From MH09-0361) WW_MAINLINE
213260 LAKE LINE (From MH09-0361) 10010 SE 28th Pl N18 AC 325 8 9 2016 CM Sewer manhole/vault overflowing at this time WW_MAINLINE BLOCKAGE WITH OVERFLOW
213261 LAKE LINE (From MH09-0360) 9615 SE 16th St N18 Unknown 387 8 9 2014 EV Sewer Overflow @ Flush 7 Control MH WW_MAINLINE BLOCKAGE WITH OVERFLOW
213263 LAKE LINE (From MH09-0348) 10010 SE 28th Pl None AC 283 8 9 2013 CM Possible lakeline break WW_MAINLINE BREAK WITH OVERFLOW
213498 LAKE LINE (From MH03-0313) 4615 92nd Ave NE N2 CI 307 8 3 2011 CM Lake line leaking MAINLINE BLOCKAGEOV
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Sewer Lake Line Condition Assessment Phase 2 – Lake Washington Appendix H - Prioritization Spreadsheet

Risk

Length Length Number of Ease of Bypass Public Health Consequence Exposed Remaining Failure Repair Probability Consequence Priority

Coupon (ft) Score Location Services Access Difficulty Beach/Marina Score Location or Buried Age Material Life Record Record Score X Probability Ranking

20% 20% 25% 15% 10% 10% 10% 5% 10% 20% 40% 10% 5%

N12 1717 0 20 20 10 10 10 70 10 0 10 20 40 0 0 80 5600 1

N11 3139 5 20 20 10 10 0 65 10 0 10 20 40 0 5 85 5525 2

EC19 3322 5 20 15 10 10 0 60 10 0 10 20 40 0 5 85 5100 3

EC17 3322 5 20 5 10 10 0 50 10 0 10 20 40 0 0 80 4000 4

N15 1996 0 20 15 10 10 0 55 10 0 10 20 20 0 0 60 3300 5

N5 4174 15 0 20 0 5 0 40 0 0 10 20 40 0 0 70 2800 6

EC101 4317 15 0 5 10 5 0 35 10 0 10 20 40 0 0 80 2800 6

EC6 3803 10 20 5 10 10 0 55 10 0 0 0 20 0 0 30 1650 7

N6 3926 10 0 10 0 0 0 20 0 0 10 20 40 0 0 70 1400 8

N14 short 0 0 5 0 5 10 20 0 0 10 20 40 0 0 70 1400 8

N1 1747 0 0 10 0 5 0 15 0 0 10 20 40 0 0 70 1050 9

EC21 4241 15 20 10 10 10 0 65 10 0 0 0 0 0 5 15 975 10

N17 4905 20 20 25 10 10 0 85 10 0 0 0 0 0 0 10 850 11

N18 4699 20 20 25 10 10 0 85 10 0 0 0 0 0 0 10 850 11

N16 4144 15 20 25 10 10 0 80 10 0 0 0 0 0 0 10 800 12

N4 4317 15 20 20 10 10 0 75 10 0 0 0 0 0 0 10 750 13

N9 5145 20 20 15 10 10 0 75 10 0 0 0 0 0 0 10 750 13

N8 3139 5 0 5 0 0 0 10 0 0 10 20 40 0 0 70 700 14

N2 3877 10 20 20 10 10 0 70 10 0 0 0 0 0 0 10 700 14

N3 3926 10 20 20 10 10 0 70 10 0 0 0 0 0 0 10 700 14

N21 4464 15 20 15 10 10 0 70 10 0 0 0 0 0 0 10 700 14

EC16 4221 15 20 15 10 10 0 70 10 0 0 0 0 0 0 10 700 15

EC8 3803 10 20 15 10 10 0 65 10 0 0 0 0 0 0 10 650 15

EC20 4241 15 20 10 10 10 0 65 10 0 0 0 0 0 0 10 650 15

N19 3761 10 20 5 10 10 0 55 10 0 0 0 0 0 0 10 550 16

EC12 2185 5 20 5 10 10 0 50 10 0 0 0 0 0 0 10 500 17

EC14 2185 5 20 5 10 10 0 50 10 0 0 0 0 0 0 10 500 17

N13 878 0 20 5 10 10 0 45 10 0 0 0 0 0 0 10 450 18

N10 1162 0 20 5 10 10 0 45 10 0 0 0 0 0 0 10 450 18

N7 

N20

Consequence of Failure Probability of Failure





!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !

!
!
!
!
!!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!
!
!
!
!
!
!
!
!
!
!
!!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!

!
!!

!
!
!
!!

!
!
!
!
!

!
!
!
!
!

!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!!

!
!

!
!
!!
!
!
!
!
!
!
!
!
!

!
!
! !
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!

!
!
!
!

!
!

Beaux Arts

Hunts
Point

Medina

Point
Yarrow

Clyde Hill

Mercer

                Island

NewcastleRenton

Issaquah

Redmond

King
County

WAY

18
7T

H

46TH

ST

SE

EV
ER

G
R

EE
N

 P
O

IN
T 

R
D

(7
6T

H
 A

VE
 N

E)

SE 2ND ST

NE 3RD

SE 37TH

17
1S

T

11
2T

H A
V S

E

15
3R

D
 P

L 
S

E

O
VE

R
LA

KE
 D

R 
E

NE

H
U

N
TS

 P
O

IN
T 

C
IR

92ND PL NE

17
5T

H
PL

SE

98
TH

 A
VE

 N
E

13
0T

H
 A

V 
S

E

170TH
 PL S

E

NE 41ST ST

SE

16
3R

D
 P

L 
S

E

SE 64TH PL

153RD
 AV SE

14
6T

H

13
5T

H
 P

L

SKAGIT KEY

10
3R

D

15
1S

T 
AV

 S
E

14
0T

H
 P

L

AV N
E

ST

SE 3RD

PL SE

15
7T

H
 A

V 
N

E

15
0T

H

SE 50TH ST

SE 43RD PL

SE

SE

NE 11TH ST

16
3R

D
 A

VE
 N

E

NE 2ND PL

NE 1ST ST

144TH PL SE

SE NEWPORT WAY

14
3R

D

88
TH

 A
VE

NE

SE

11
0T

H 
AV

 S
E

NE

SE 57TH PL

97
TH

 A
VE

 N
E

NE 18TH PL

14
4T

H

SE

NE

14
6T

H P
L 

SE

SE 21ST ST

AV
   

S
E

16
8T

H
 A

V 
N

E

16
0T

H
 A

V 
S

E

SE 58

AV

EVER
G

R
EE

N
 PO

IN
T R

D

25TH

12
8T

H
 A

V 
N

E

14
1S

T 
PL

 N
E

AV

62ND

PL

PL S
E

PL

16
1S

T 
AV

E
 N

E

146TH
 AV SE

SE 44TH PL

AV
 S

E

NE

SE 65TH ST

ST

NE 10TH ST

18
2N

D
AV SE

SE 25TH ST

AV
 N

E
NE 19TH

46TH  ST

N
E

SE 32ND ST

(SE 26TH ST)

98
TH

 A
VE

 N
E

10
9T

H
 A

VE
 S

E

15
0T

H
 P

L 
S

E

WY

14
5T

H

13
0T

H
 A

V 
S

E

11
1T

H

13
8T

H P
L S

E

11
8T

H

14
5T

H
 A

V 
N

E

14
2N

D

SE 42ND ST

42
ND

14
7T

H PL S
E

SE 56TH

12
2N

D P
L 

SE

127TH

14
2N

D
 P

L 
S

E

DEC
ATU

R

KILLARNEY 

DR

NE 19TH

16
1S

T 
AV

 S
E

49
TH P

L

44TH

ST

15
1S

T 
PL

 N
E

SE

NE 16TH PL

AV
 S

E

NE 21ST ST

AV

AV
 S

E

145TH
 PL SE

13 9
TH

AV
SE

17
2N

D P
L 

NE

NE 34TH

ST

102ND
 AV N

E

PL

16
3R

D

LAKE

15
3R

D
 A

VE
 S

E

46TH

18
8T

H

16
6T

H
 P

L 
S

E

(1
18

TH
 A

V 
SE

)

AV
 S

E

PL

49TH ST

PL S
E

SE 59 ST

17
9T

H
 C

T 
N

E

17
3R

D
 P

L

16
8T

H
 P

L 
N

E

88
TH

NE

SE 23RD ST

SE

SE 45TH PL

1

74
TH

P
L

SE

NE 19TH PL

CO
AL CREEK PKW

Y SE

SE 14TH

SE 65TH ST

16
3R

D

NE

NORTHUP

NE 20TH ST

SE 38TH

14
6T

H
 A

V 
S

E

16
5T

H
 P

L 
S

E

NE 44TH CT

16
7T

H
 A

V

SE 62ND PL

SE 48TH DR

PL

ST

NE

14
2N

D
 A

V

PL
 S

E

SE

AV
   

 S
E

LAKE WASHINGTON BLVD NE

13
TH

13
6T

H
 A

V 
SE

14
4T

H

84
TH

BELLEVUE

SE 8TH ST

ST

SE 67TH ST

SE

13
2N

D
 P

L 
S

E

NE

NE

SE

27

165TH PL SE

AV
  S

E

SE 65TH ST

C
T SE

44TH

18
7T

H

SE

RIDGE RD

15
8T

H
 P

L

SE 65TH PL

15
0T

H
 A

V 
N

E

58TH  ST

LAKE

AV N
E

NE

LAKE LN

SE 17TH ST

CT

PL SE

SE 12TH ST

SE 19TH

183R
D

 AV

NE

PL

17
5T

H
 P

L 
N

ENE 19TH PL

12
4T

H
 P

L 
N

E

PL

SE 23RD PL

NE 31ST PL

13
2N

D
 A

VE
 N

E

N
E

SE

59TH ST

18
6T

H
 A

V 
S

E

W
LA

KE
SA

M
M

AM
IS

H
PK

W
Y

NE

SE 51ST PL

SE 49TH ST

18
0T

H
 A

V 
N

E

12
7T

H

LAKE

163R
D

 PL S
E

SE 56TH

SE 50TH PL

16
6T

H
PL

 N
E

NE 46TH ST

NE 29TH ST

PL
 N

E

NE 36TH ST

ST SE 50TH ST

NE 21ST ST

SE 11TH ST

AV
 S

E

PL SE

16
6T

H
 P

L 
S

E

42ND PL

6TH ST

SE

16
2N

D

NE

14
9T

H
 A

VE
 S

E

ST

SE 65TH ST

LAKE
W

ASH
IN

G
TO

N
BLVD

SE

13
1S

T 
AV

 S
E

NE 16TH PL

CT

SE 19TH ST

NE

17
4T

H

CT
 N

E

SE 56TH ST

PL
 N

E

SE 7TH PL

SE 28TH ST

187TH  AV
14

0T
H

AV

ST

ST

NE 13TH ST

17TH

1ST

SE 7TH PL

NE 44TH PL

12
4T

H
 A

V 
S

E

SE 41ST

ST

SE 74TH

SE 54TH

NE 21ST PL

SE  46TH

13
4T

H
 A

V 
S

E

PL

SE 46TH

CO
AL CREEK

AV

ST

WAY

122N
D

AV
E

DR

PL
 S

E

98
TH

SE 46TH PL

SE

CT

77
TH

 A
VE

 N
E

NE

NE 26TH PL

14
8T

H
 A

VE
 N

E

10
2N

D

PL
 S

E

SE

12
1S

T

120TH
 PL S

E

PL

NE 5TH ST

NE 13TH PL

173R
D

AV
SE

NE 14TH PL

14
2N

D

SE

ST

15
1S

T 
AV

 S
E

SE 70TH ST

NE 17TH PL

17
4T

H
 P

L

NE 34TH ST 14
2N

D
 P

L 
N

E

SE ALLEN RD

ST

C
T 

N
E

C
T 

SE

NO
RTHUP W

AY

12
5T

H
 A

V 
S

E

SE 57TH PL

SE 55
TH

 S
T

AV SE

SE 45TH PL

17
9T

H
 C

T 
N

E

185TH AVE NE

10
6T

H

CHELAN KEY

15
5T

H
 A

V 
S

E

152 N
D

AV
SE

WY

16
5T

H
AV

E
SE

85
TH

FA
C

TO
RI

A
BL

VD
SE

25TH

NE 14TH ST

16
4T

H
 P

L 
S

E

VI NYARD C R ( NE 10TH ST )

N E

1S
T

VINYARD   CR

126TH
 AV SE

NE 12TH ST

MOUNTAIN

15
6T

H
PL

SE

14
7T

H
 P

L 
N

E

110TH

PL

AV
 N

E

156TH AV SE

SE

N
E

NE 26TH ST

30TH ST

26TH ST

NE 30TH ST

19
2N

D

PL
 S

E

AV
 S

E

SE

AV
E 

N
E

PL

(1
04

TH
  A

V
E 

 N
E)

NE 24TH ST

NE 27TH ST

SE 2ND ST

10
3R

D
 A

V 
S

E

NE 12TH PL

39TH

66TH

SE 67TH ST

SE

N
E

14
5T

H
 A

V 
S

E

PL

SE

46TH ST

33RD

173 A
V N

E

26TH

109TH
 AV S

E

16
4T

H
 A

V 
S

E

CT

AV

NE 51ST PL

13
9T

H

NE 4TH ST

NE 20TH

AV
E 

N
E

AV

NE 16TH ST

HILLS

SO
M

ER
SE

T

80
TH

 A
V 

N
E

11
2T

H
 A

V 
S

E

PL

11
1T

H
 A

V 
S

E

SE

SE 6TH PL

152ND PL SE

NE 13TH ST

ST

ST

NE

NE

182N
D

 PL S
E

17
0T

H
 A

V 
S

E

SE 44TH PL

14
7T

H
 A

V 
S

E

NE 13TH ST

15
8T

H
 P

L 
S

E

10TH ST

PL

PL

SE 64TH PL

NE 77TH

N E 32ND LN

NE 31ST ST

CT

POIN
TS D

R N
E

NE

10
8T

H
 A

V 
N

E

89TH

91
ST

SE 42ND ST

ST

11
1T

H
 P

L 
S

E

28TH

10
5T

H
 A

V

SE 65 ST

ST

NE 16TH ST

PL

SE

17
8T

H
 A

V 
N

E

SE

N
E

SE 49TH

16
1S

T

14
7T

H
 P

L

SE 57TH PL

NE 1ST ST

CT

ST

SE

10
6T

H

SE 1ST

AV
 N

E

13
1S

T 
AV

 N
E

MAIN

SE 61ST PL

C
LU

B
 R

D

SE 60TH PL

41
ST

13
0T

H
 A

V 
S

E

SE 1ST

SE 27TH ST

47 TH PL

ST

NE 16TH PL

NE 21ST PL

NE 36TH PL

AV
 S

E

CT

CT

NE

SE 39TH ST

14
8T

H
 A

V 
S

E

18
6T

H
 P

L

10
2N

D
 A

V 
N

E

NE 15TH ST

89TH

N
E

14
6T

H
 P

L 
N

E

ST

10
3R

D
 A

V 
N

E

12
5T

H
 A

V 
S

E

142ND PL

CT146TH

43RD

88
TH

 A
VE

 N
E

SE NEWPORT WAY

16
7T

H
A V

NE 19TH ST

SE 47TH ST

NE 4TH ST

16
5T

H
 A

V 
S

E

PL

56TH

11
6T

H
 A

V 
N

E

AV

NE 39TH ST

63RD

NE 7TH ST

17
7T

H
 A

V 
N

E

PL

14
3R

D
 A

VE
 N

E

NE

LA
KE

  W
AS

H
IN

G
TO

N

SE 37TH ST

PL
 S

E

SE NEWPORT WAY

17
6T

H

19
0T

H
 P

L 
S

E

NE 28TH ST

NE 10TH ST

21ST

ST

PL

KI
LL

A
R

N
EY

 W
AY

AVE

SE 48TH ST

15
6T

H

13
6T

H
 P

L 
N

E

SE

NE 6TH ST

15
2N

D
 P

L 
N

E

SE 10TH ST

SE 9TH PL

NE

11
1T

H
 A

V

168TH

SE

SE 60TH PL

AV

25TH ST

AV
 N

E

SE 62ND ST

SE 62ND

ST

16
5T

H
 A

V 
N

E

141ST CT SE

147TH AV SE

SE ALLEN RD

86
TH

 A
VE

 N
E

18
7T

H
 A

V 
N

E

90
TH

SE 67TH PL

SE 66

SE

11
3t

h 
PL

 S
E

SE

12
6T

H
 A

V 
S

E

NE 32ND ST

AV
 N

E

15
9T

H
 P

L 
S

E

15
9T

H
 A

V 
S

E

AV
 S

E

15
2N

D

NE 5TH ST

12
3R

D
 A

V 
S

E

AV
 S

E

90
TH

 A
VE

 N
E

NE 6TH ST

14
7T

H

BLVD

SE 46TH ST

SE

SE

PL
 S

E

SE 55TH

SE 60TH PL

SE
 60

TH
 S

T

W LAKE SAMMAMISH PARKWAY NE

16
8T

H
 A

V 
N

E

ST

NE

N
E

17
9T

H

14
1S

T 
PL

ST

LA
KE

 H
EI

G
HT

S

h AV SE

ST

NE 47TH PL

ST

26
TH

17 2N
D

10
9T

H

SE 35TH ST

WAY

EVERGREEN  DR

SE 24TH PL

SE 19TH PL

146TH

SE

PL

ST

11
0T

H
 P

L

10
2N

D
 P

L 
S

E

10
1S

T 
PL

 S
E

SE 75TH ST

PL

NE 33RD ST

R
IC

H
A

R
D

S R
D

14
6T

H
 P

L 
S

E

AV

NE 24TH ST

79TH

EV
ER

G
R

EE
N

 P
O

IN
T 

R
D

(7
6T

H
 A

VE
 N

E)

SE 29 PL

25TH WY

PL
 N

E

17
3R

D

190TH

ST

SE 42ND ST

10
7T

H
 P

L

14
8T

H
 A

V 
S

E

87

CT
 N

E

SE 17TH PL

AV
 N

E

SE

NE

NE

19TH

SE 49TH ST

86
TH

NE 28TH ST

ST

13
1S

T

SE

AV
 S

E

AV
 S

E

NE 31ST ST

NE

15
9T

H

95
 A

V
E 

N
E

14
3R

D

ST

(132N
D

 AVE
 SE)

16
2N

D A
V S

E

SE 20TH ST

18
1S

T

96
TH

 A
VE

 N
E

RIDGE

RD

SE 46TH PL

137TH

SE 56TH

28TH

N
E

SE 4TH ST

TH

N
EL

S
 B

ER
G

LU
N

D
 R

O
A

D

SE 44TH ST

NE 27TH PL

(7
6T

H
 A

VE
 N

E)

16
9T

H

AV
E 

N
E

NE 3RD ST

SE COUGAR

M
OUNTAIN DR

181ST CT SE

SE 59TH PL

SE

SE

13
8T

H

14
2N

D
 A

V 
S

E

SE

13TH

ST

SE 16TH ST

D
R

IVE

PL

121ST

18TH

PL

AV
   

S
E

AV SE

AV

ST

SE 49TH ST

SE 19TH ST

SE

11
4T

H
 A

V 
S

E

11
9T

H
 A

V 
S

E

SE 48TH ST

15
0T

H

SE 63RD PL

92
N

D
 A

VE
 N

E

SE

AV
 N

E

PL

191ST AVE
 SE

SE

AV
   

SE

NORTHUP  WY

SE 42ND ST

NE 5TH

16
9T

H
 A

V

NE 23RD

107TH

SE

SE 60TH ST

SE 65TH ST

SE

PL

AV SE

ST

AV

166TH WY
SE

NE

16
5T

H PL

ST

AV SE

SE 1ST

NE 47TH

159TH

SE

15
6T

H
 A

V 
S

E

NE 2ND ST

AV
 S

E

NE

NE 33RD ST

13
0T

H
 A

VE
 S

E

PL
 N

E

SE 23RD ST

KEY

PL
 N

E

NE 40TH ST

SE

AV

52ND

PL
 N

E

SE 9TH

PL

ST

SE 7TH

H
IG

H
LAN

D

15
7T

H

11
2T

H
 A

V

AV

PL

ST

10
9T

H
 A

V 
S

E

ST

PL
 S

E

NE 25TH ST

PL

35TH PL

BE
LL

E
VU

E 
 W

AY
  N

E

NE 6TH ST

SE 6TH ST

HIGHLAND DRIVE SE

16
1S

T 
AV

E
 N

E

AV

FOREST DRIVE SE

NE 28TH ST

ST

11
2T

H
 A

V 
S

E

15
8T

H

SE 58TH PL

ST

PL

4TH

AV
�

LA
KE

W
A

SH
IN

G
TO

N
BLVD

SE
SE

SE

49TH

15
6T

H
 A

V 
N

E

16
0T

H
 A

VE
 N

E

13
7T

H
 P

L 
S

E

11
8T

H
 C

T 
S

E

15
3R

D AV S
E

SE 48TH DR

12
5T

H
 A

V 
S

E

AV
 N

E

NE 25TH PL

ST

18
2N

D
 A

V 
N

E

SE 23RD PL

ST

N
E

ST

SE 53
RD PL

NE 51ST ST

1
78TH

A
V

SE

NE 20TH ST

14
5T

H 
PL

 S
E

TE
R

R
AC

E

SE 31ST ST

SE 62ND ST

18
9T

H
 A

V 
S

E

NE 16TH

BE
LLEVU

E
A

VE
N

E
(10 4TH

A
VE

N
E )

SE 19TH ST

SE 23RD ST

NE 22ND

SE 21
ST PL

PKWY

NE 27TH ST

25TH

N
E

PL

2ND ST

PL

16TH

17
7T

H

12
2N

D
 A

V 
S

E

SE

AV
 N

E

16
3R

D

PL
 S

E

SE 58
TH P

L

85
TH

17
0T

H

91
ST

NE

SE 45TH ST

NE 48TH PL

89
TH

 P
L

AV
 S

E

14
9T

H
 A

V 
S

E

SE

N
E

PL

LA
KE

H
UR

ST

12
8T

H
 A

V 
S

E
NE

66
TH ST

PL
 S

E

129TH

PL

15
1S

T

SE 46TH ST

73
R

D
 A

V 
N

E

18
7T

H
 A

V

SE

PL

11
8T

H

11
4T

H
 P

L 
S

E

SE

16
9T

H
 A

VE
 N

E

ST

SE 7TH ST

NE 27TH

17
0T

H
 A

V 
N

E

NE 36TH ST

12
0T

H
 A

V 
N

E

HILLS

SE 27TH ST

SE 70T H ST

NE

10
2N

D
 A

V 
N

E

SE 45TH

144TH
 AV SE

14
4T

H
 A

V 
S

E

NE 15TH

154TH
 AV S

E

SE

NEWCASTLE GOLF CLUB RD

N
E

UPL AND RD

NE 31 CT

NE 35TH

93
R

D

SE

16
2N

D

99
TH

 A
V 

N
E

NE 20TH PL

PL

SE 16TH

11
9T

H
 P

L 
S

E

13
8T

H
 A

V 
S

E

ST

13
1S

T PL N
E

10
7T

H

SE 12TH ST

S E 2 6TH
PL

AV
 S

E

NE 3RD PL

N E

15
7

C
T

15
1S

T

91
ST

 A
V 

N
E

PL

15
5T

H
 P

L 
N

E

11
8T

H
 A

V 
S

E

ST

15
5T

H

PL
 S

E

ST

12
3R

D
 A

V 
S

E

NEWCASTLE

NE 28TH ST

10
7T

H
 A

V 
S

E

15
9T

H
 A

V 
S

E

W
ES

T 
LA

KE
 S

AM
M

AM
IS

H
 P

K
W

Y

ST

NE 29TH PL

13
4T

H
 A

VE
 N

E

SE 47TH ST

SE 47TH PL

SE 18TH ST

ST

UP
LA

ND
 R

D

PL

PL

16
6T

H
 A

V 
N

E

NE 12TH ST

NE 16TH ST

13
0T

H
 A

VE
 N

E

15
1S

T 
AV

 S
E

PL

NE 42ND CT

SE 29TH ST

13
0T

H
 A

V 
N

E

SE 47TH PL

50TH

NE 48TH

15
1S

T 
AV

 S
E

SE 46
TH PL

NE 24TH

13
6T

H
 P

L

125TH PL SE

SE 64TH PL

SE 21ST

17
8T

H
 A

V

NE 36TH PL

SE 9TH ST

N
E

NE 31ST ST

12
3R

D
 P

L

130TH
 AV N

E

AV

117TH
 AV SE

SE 22ND PL

19
1S

T

46TH

10TH

SE 7TH ST

166TH AV SE

11
9T

H

12
1S

T 
PL

 S
E

SE 40TH

13
7T

H
 A

V 
S

E

KE
Y

AV
 S

E

NE 48TH

27TH PL

PL
 N

E

NE

27

38TH ST

157TH

SE

SE

NE

NE 14TH ST

16
5T

H
 C

T 
S

E

16
8T

H
 A

VE
 N

E

13
0T

H
 P

L 
N

E

SE 78TH
PL

12
2N

D
 P

L

SE 47TH ST

NE 30TH PL

SE 67TH PL

10
6T

H
 A

V 
N

E

NE 21ST ST

16
7T

H
 A

V 
SE

SE 40TH
 PL

NE 39TH

AV
E 

S
E

SE 20TH PL

SE

SE

SE 57TH PLSE 58TH PL

PL

52ND

NE 12TH ST

97TH
 PL SE

151ST

NEW
CASTL

E

14
4T

H

120TH
 P

(1
86

TH
 A

V 
N

E)

17
2N

D
 A

V 
N

E

CT

PL
 S

E

NE 10TH PL

SE

88
TH

SE 42ND CT

CT

13
9T

H

PL
 N

E

14
1S

T 
AV

 S
E

SE

14
7T

H
 L

N

PL
 N

E

ST

12
8T

H

NE 32ND ST

166TH
 AV SE

ST

SE 77TH PL

PL

49TH PL

15
5T

H

NE

16
7T

H

NE 1ST PL (PVT)

SE

ST

10
5T

H
  A

V

16
1S

T

SE 62ND

(132N
D

 AVE
 SE)

154TH
 PL SE

164 WAY SE

NE 18TH ST

NE

ST

SE 40TH

SE

99
TH

168 TH
P

L
SE

173RD

SE 79TH

O
RCAS

AV NE

AV
 N

E

DRIVE SE

NE 30TH ST

12
9T

H
 P

L 
S

E

15
5T

H

AV
  S

E

NE 17TH ST

SE 42ND

SE 49TH PL

SE 45TH PL

84
TH

 A
VE

 N
E

NE 26TH

NE 5TH PL

17
3R

D
 A

VE
 N

E

NE 14TH ST

SE 60TH ST

SE 64TH ST

NE

SE 75TH ST

157TH AV SE

NE

SE

10
4T

H
 P

L 
S

E

94
TH

 A
VE

 N
E

PL N
E

SE 44TH

SE 44TH ST

SE 43RD PL

13
9T

H
 A

V 
S

E

10
4T

H

16
5T

H
 A

V 
N

E

PL

10TH

18
7T

H
 A

V 
N

E

16
9T

H
 A

VE
 S

E

SE 48 CT

11
0T

H

SE 67TH PL

SE 55TH ST

C
O

N
N

EC
TO

R

PL

91

16
8T

H

17
6T

H

14
8T

H
 A

V 
S

E

16
7T

H

KA
N

TE
R

 L
N

NE 39TH ST

SH
O

R
E

LA
N

D
D

R
SE

SE 67TH PL

SE 40TH

182N
D

P L
S

E

NE 4TH PL

129TH PL SE

N
E

NE 14TH ST

SE

NE 15TH ST

NE 19TH ST

SE 9TH PL

(R
OSEMONT BLV

D)

17
4T

H
 P

L 
S

E

137TH
 AV N

E

16
9T

H
 A

V 
N

E

ST

SE 2ND

S

E 62ND ST

TH

AV
 N

E

SE 55TH

154TH
 PL

15
2N

D
 A

V 
S

E

PL

VINYARD   CR

16
4T

H
 P

L 
N

E

14
1S

T

SE 52ND PL

20TH ST
NE

110TH
 AV S

E

SE W
O

LVER
INE W

Y

PL
   

 N
E

AV
  S

E

ST

SE 56TH

NE

11
6T

H
 A

V 
S

E

SE 30TH ST

15
7T

H
 A

VE
 N

E

N
E

NE 34TH CT99
TH

SE
COUGAR

MOUNTAIN
WY

PL

AV
 S

E

16
5T

H
 A

V 
N

E

14
6T

H
 A

V 
S

E

PL

15
6T

H
PL

SE

15
8T

H
AV

E
S

E

AV
 S

E

45TH

NE 11TH PL

SE 64TH PL

SE 63RD ST

PL

52ND

13
3R

D
.

17
9T

H
 A

V

AV
 N

E

170 TH
P

L
SE

FA
C

TO
R

IA
 B

LV
D

14
4T

H
 P

L 
S

E

SOMERSET

45TH

RD

73

12
7T

H
 A

V

13
1S

T 
AV

E
 N

E

SE 15TH ST

PL

AV  S
E

VILL
AGE PARK DRIVE

NE

SE 47TH ST

W
Y

SE 19TH

12
7T

H
 A

V 
S

E

SE 25TH ST

NE

191ST

AV

(NE 12TH ST)

SE 48TH PL

10
7T

H

PL

91
ST

SE 46TH WAY

SE 16TH ST

AV
 N

E

PL

AV

NE 3R
D PL

169TH
 PL S

E

PL

NE 25TH ST

24TH

12
9T

H
 A

V 
S

E

PL
 N

E

PL

10
9T

H
 A

V 
S

E

KA
M

B
ER

 R
D

 (1
40

TH
 P

L 
SE

)

SE 49TH PL

PL
 S

E

2ND

12
7T

H

16
6T

H
 P

L 
N

E

AV
 N

E

15
9T

H

14
6T

H P
L

AV
 S

E

SE

184TH

PL SE

N
E

SE 42ND PL

AV
 S

E

SE 58TH PL

17TH ST

SE

11
2T

H
 A

VE
 S

E

16
6T

H
 P

L 
N

E

1 5
8T

H
AV

E
S

E

PL

12
5T

H
 A

V 
S

E

10
2N

D
 A

V 
S

E

17
1S

T PL N
E

17
6T

H
 A

VE
 N

E

25TH

18
0T

H
 A

VE
 S

E

NE 36TH WAY

78
TH

 A
VE

 N
E

FA
IR

W
EA

TH
ER

 P
L

91
ST

16
6T

H
 A

V 
S

E

EVERGREEN DR

SE 46TH ST

ST

SE 41ST

PL
 N

E

PL
EA

S
U

R
E

 P
O

IN
T 

LN
 S

E

13
6T

H

10
4T

H
A V

E
SE

PL

15
9T

H
 P

L 
SE

SE

NE 22ND

12
8T

H
 A

V 
S

E

ST

12
1S

T

SE NEWPORT WAY

SE NEWPORT WY

PL

NE 9TH ST

NE 14TH

13
1S

T

SE 47TH

38TH

SE 56th ST

12
0T

H
 A

V 
N

E

SE 16TH ST

21ST

PL

C
T 

N
E

54TH

12
6T

H
 A

V 
S

E

SE 50TH ST

TH

15
2N

D
 A

VE
 N

E

35TH ST

SE 23RD ST

O
VE

R
LA

KE

SE
 5

4T
H

 S
T

SE 55TH ST

13
6T

H
 A

V 
N

E

AV N
E

AV
 N

E

28TH

N
O

R
TH

U
P 

W
Y

NE 22ND CT

SE 40TH ST

BE
LL

E
VU

E 
 A

VE
  N

E

PL
 S

E

PL
   

SE

AV
 N

E

ST

PL

KE
Y

2ND

SE

10
3R

D

13
4T

H
 A

V 
N

E

SE NEWPORT WAY

BLVD

SE

SE 22ND ST

SE 59TH ST

16
6T

H
 A

V 
S

E

NE 2ND ST

14
2N

D

15
2N

D AVE N
E

SE

HIGHLAND

C
O

AL
  C

R
E

EK
  P

KW
Y 

 S
E

13
6T

H
 A

V 
S

E

PL

NE 21ST

15
4T

H
 P

L 
N

E

62ND

17
8T

H

17
9T

H

SE 79TH CT

SE 68TH PL

PL
 S

E

W
EST LAKE SAM

MAMISH PKW
Y SE

19
2N

D

16
8T

H
 P

L

ST

14
5T

H 
AV

13
6T

H
 P

L 
SE

13
1S

T 
PL

 N
E

NE 1ST ST

118TH
 AV N

E

SE 8TH ST

11
4T

H
 P

L 
S

E

N
E

SE 40TH ST

N
E

171ST A VE SE

NE

NE

88
TH

ST

94TH
 AVE N

E

99
TH

SE 53RD ST

FOREST DRIVE SE

SE 45TH

NE 3RD ST

WOODHAVEN LN

CT

ST

16
6T

H
 A

V

PL

SE 15TH ST

SE 17TH

D
R

IV
E

SE 32ND ST

92
N

D
 A

VE
 N

E

12
6T

H
 A

V 
S

E

PL

AV
   

S
E

NE

26TH

17
9T

H
 A

V 
S

E

171ST AV S
E

NE 49TH

NE 1ST ST

12
9T

H

SE 23RD

ST

11TH    ST

31ST CT

12
8T

H
 A

V 
S

E

98
TH

 A
VE

 N
E

92
N

D
 A

VE
 N

E

DR

NE

SE 38TH ST

SE

VILLAGE  PARK  DR  SESE 57TH ST

9TH

94
TH

 A
V 

N
E

SE 22ND

NE 36TH ST

SE 60TH PL

SE 66TH ST

SE

95
TH

PL
 N

E

ST

NE

(76TH
 AVE N

E)

NE 32ND ST

16
8T

H
 P

L

SE 47TH

BELLEVUE W
AY SE

SE 28TH ST

10
5T

H
 A

V 
S

E

S
E

4 7TH
W

AY

SE 75TH PL

SE 60TH PL

69TH

SE 22ND ST

N
E

SE 52ND ST

PL

16
8T

H
 P

L 
N

E

17
3R

D

16
8T

H
 A

V

NE 26TH ST

NE 23RD ST

12
7T

H

SE 42ND ST

SE 18TH PL

SE 50TH ST

SE 45TH ST

86
TH

18
0T

H
 A

VE
 N

E

12
5T

H
 A

V 
S

E
NE 19TH PL

12
4T

H
 A

V 
N

E

ST

162ND
 AV SE

80
TH

 A
VE

 N
E

NE 29TH PL

WAY

AV N
E

11
3T

H
 P

L 
S

E

71ST ST

SE 21ST PL

SE 76TH PL

51ST

16
4T

H
 A

V 
N

E

NE 1ST ST

14
6T

H
 A

V 
S

E

170TH

NE 7TH PL

PARKRIDGE LN

NE 27TH ST

PL

111TH

12
0T

H
 A

V 
S

E

PL

14
0T

H
 A

V 
S

E

PL

ST

NE 29TH ST

SE 38TH ST

SE 30TH ST

145TH
 AV SE

146TH

SE 43RD

PL

NE 32ND

17
4T

H

103R
D

 AV S
E

13
4T

H
 A

VE
 N

E

ST

SE 63RD ST

16
8T

H
 A

VE
 N

E

12
7T

H

NE 28TH PL

15
0T

H

NE 28TH PL

119TH PL NE

SE 47TH PL

14TH

NE

18
0T

H
 C

T 
N

E

ST

16
7T

H
 A

V 
S

E

SE

SE 7TH ST

165 P
L SE

25TH ST

17
6T

H
 P

L

NE 35TH PL

167TH

NE 24TH ST

AV N
E

SE 16TH ST

SE

C
T 

SE

N
E

NE 33RD ST

ST

PL

ST

151ST

NE 45TH ST

16
5T

H
 A

V 
S

E

14
1S

T 
AV

NE 13TH PL

SE 68TH PL

GLACIER KEY

179TH
 AV S

E

13
8T

H
 A

VE
 S

E

15
0T

H

AV SE

PL

SE

N
E

AV
 N

E

N
E

NE 25TH ST

127TH
 PL S

E

NE
W

C
AS

TL
E

10
8T

H
 A

V 
N

E

NE 12TH ST

NE 4TH

SE 47TH PL

17
2N

D
 A

V 
S

E

26TH PL

ST

15
5T

H

ST

SE

SE 56TH ST

89
TH

 A
VE

 N
E

14
2N

D

R
O

SE
M

O
N

T 
BL

V
D

SE 41ST ST

NE 19TH

14
8T

H
 A

VE
 N

E

BE
LL

E
VU

E 
 A

VE
  N

E 
 

MAIN ST

13
5T

H
 P

L 
S

E

17
0T

H 
AV

 N
E

17
2N

D
 P

L 
N

E

NE 33RD PL

EASTGATE

SE 22ND ST

SE 48TH DR

SE 47TH CT

SE 27TH ST

194TH
 AV SE

AV
E 

N
E

NE 18TH ST

NE 46TH ST

SE 61ST ST

AV
E 

S
E

ST

17
8T

H

11TH ST

NE

38TH ST

(1
32

N
D

 A
V 

SE
)

SE 44TH WAY

C
O

AL C
R

EE
K PK

W
Y S

E

12
1S

T

16
3R

D

PL. SE

SE 42ND ST

12
2N

D
 P

L 
S

E

SE 42ND PL

16
2N

D

PL

H
AZ

E
LW

O
O

D
 L

N

69TH

AV
E 

N
E

NE 20TH

SE 39TH PL

EV
ER

G
R

EE
N

 P
O

IN
T 

R
D

RI
CH

AR
DS

 R
O

AD

(1
32

N
D 

AV
E 

SE
)

SE 21ST ST

ST

15
7T

H

SU
N

S
ET

 W
A

Y

AV
 N

E

27TH ST

AV

151ST

10TH

98
TH

 A
V 

SE

SHORELAND

14
9T

H
 A

VE
 S

E

SE 45TH

86TH
 AVE N

E

NE 12TH ST

PL N
E

NE 40TH ST

NE 15TH PL

SE 80TH ST

12
2N

D

SE

NE 6TH ST

SE 45TH ST

NE 4TH

ST

11
3T

H A
V

SE 12TH ST

129TH

SE

KE
Y

NE 23RD

NE 30TH ST

NE

AV
E

NE 5TH

SE 59TH PL

10
3R

D
 A

V 
N

E

N
E

SE 14TH ST

AV

169TH AV NE

PL
 N

E

SE

62ND

WEST LAKE

HUNTS POINT

17
6T

H
 P

L

NE 6TH ST

ST

57TH

SE 63RD PL

HILLTOP  RD

PL

NE
26TH

N
E

SE 22ND ST

COLUM
BIA KEY

17
0T

H PL N
E

SE

98
TH

SE 45TH PL

16
1S

T

ST

12
9T

H

SE 61ST ST

10
0T

H
 A

V 
N

E

SE 2ND ST

ST

NE 10TH ST

CT

N
E

LA
KE

W
AS

H
IN

G
TO

N
BL

V
D

SE

NE 14TH ST

PL SE

14
1S

T P
L S

E

N
E

SE 36TH ST

SE 43RD PL

69TH PL

47TH PL

SE 46TH ST

N
E

SE 78TH PL

13
3R

D
 A

V 
S

E

13
4T

H
 P

L 
S

E

C
T 

SE

47TH

159TH PL SE

PL SE

171ST

13
2N

D A
V

NE 30TH PL

14
0T

H
 A

V 
N

E

159TH PL SE

SE 47TH ST

SE 54TH ST

15
0T

H
 P

L 
S

E

PL

ST

16
3R

D

170TH PL SE

13
5T

H
 A

V 
SE

15
2N

D
 A

V 
N

E

147TH AV SE

SE ALLEN RD

PL

SE 54TH PL

NE 40TH ST

61ST PL

18
5T

H

ST

12
9T

H
 P

L 
N

E

SE 42ND PL

ST

15
4T

H

PL
 S

E

NE 3RD ST

NE 19TH PL

18
2N

D

12
8T

H
 A

V 
S

E

SE 57TH ST

BE
LL

E
VU

E 
W

AY
 S

E
(1

04
TH

 A
VE

 S
E)

SE

SE 25TH ST

15
3R

D
 A

V 
S

E

PL

92
N

D

   
12

9T
H

 P
L 

SE

16
4T

H

BLVD

15
3R

D

LK H
ILLS B

LVD

ST

17
4T

H

NE 32ND ST

SE 10TH ST

16
5T

H
 P

L 
N

E

AV
 S

E

H

ILL TOP RD
( NE 11TH ST )

SE 45TH PL

SE 38TH ST

NE 29TH ST

SE

COUGAR
M

O
U

N
TAIN

D
R

SE

NE 17TH PL

B
E

LL
EF

IE
LD

PA
R

K
LN

LAKEM
O

N
T BLVD

 SE

PL
 S

E

SE 63RD PL

C
T 

SE

13
0T

H
 P

L 
N

E

13
0T

H
 A

VE
 N

E

SE 42ND ST

SE 71ST PL

12
7T

H

17
9T

H
 A

V 
S

E

NE

SE LAKE RD

ST

AV

SE 65TH ST

12
1S

T 
AV

E
 S

E

SE

NE 15TH PL

152 P
L

14
0T

H

45TH

26

BELLEVUE-REDMOND RD

15
8T

H

N
E

NE

SE 41ST PL

NE 10TH PL

SE 25TH ST

NE 8TH ST

NE 28TH ST

ST

ST

NE 15TH

10
2N

D
 A

V 
S

E

14
5T

H P
L S

E

C
T 

N
E

G
R

O
A

T

16
4T

H
 W

AY
 S

E

AV
 N

E

SE 54 PL

148TH

SE

AV

17
1S

T
AV

E
SE

SE 44TH PL

NE 28TH ST

82
N

D

138TH PL SE

SE 58TH ST

11
6T

H
 P

L 
S

E

NORTHUP WAY

142 PL NE

SE

N
E

CT

94
TH

12
4T

H
 P

L 
N

E
12

3R
D

 A
V 

S
E

SE 4TH PL

PL

PL
 S

E

15
0T

H
 A

VE
 N

E

181ST

16
7T

H
 P

L

AV SE

SE

ST

126TH
 AVE

 N
E

SE 14TH ST

159TH
 PL S

E

SE 63RD ST

SE 41ST ST

14
7T

H

N
E

SE 66TH ST

SE

C
O

AL
C

R
EEK

PKW
Y

SE

PL S
E

SE 44TH CT

SE 28TH PL

16
6T

H
 A

VE

NE 26TH

NE 32ND ST

AV
 S

E

SE

SE 80TH W
AY

SE

SE

42ND

14
5T

H
 P

L 
N

E

SE 15TH ST

SE 67TH ST

CT

15
2N

D
 A

VE
 S

E

PL

12
5T

H
 A

V 
S

E

SE 17TH ST

SO
M

E
R

SE
T

17
1S

T 
AV

E
 S

E

17TH PL

16
6T

H
 W

AY
 S

E

SE

NE 20TH ST

PL

SE

10
9T

H

LANDERHOLM

15
8T

H

AV
 S

E

NE

78TH PL NE

12
4T

H
 A

V 
N

E

160TH
C

T
SE

SE

SE 43RD PL

SE 58TH ST

NE 20TH ST

SE 53RD ST

142ND

PL SE

10
6T

H
 A

V 
N

E

SE 55TH

4TH

NE

SE 53RD

SE
 44

TH

SE

167TH
 AV N

E

PL
 N

E

SE 44TH

SE 3RD PL

14
9T

H

NE

25TH

SE 60TH ST

NE 59TH ST

13
9T

H
 P

L 
S

E

17
7T

H
 A

VE
 N

E

17
2N

D
 A

VE
 N

E

NE 40TH PL

SE 11TH ST

ST

162ND

AV
 S

E

SE 41ST

N
E

C
O

AL
 C

R
EE

K 
PK

W
Y 

S
E

47TH ST

16
8T

H
 P

L 
S

E

AV

18
3R

D

ST

11
5T

H
 A

V

ST

SE 16TH PL

15
7T

H
 P

L 
S

E

NE

SE

TERR

BELLE
VU

E R
ED

M
O

N
D

 R
D

12
8T

H
 A

V 
S

E

NE 14TH

16
8T

H P
L S

E

NE 14TH ST

NE

PL

SE 18TH ST

SE 1ST ST

13
0T

H
 A

VE
 N

E

SE 4TH 16
3R

D
 P

L 
S

E

NE

NE 25TH ST

91
ST

 A
VE

SE 63rd PL

AV
 N

E

49TH

135TH PL SE

TULALIP KEY

SE 13TH PL

SE 17TH ST

16
0T

H

AV
 S

E

33RD

11
5T

H
 A

V 
S

E

SE 55TH PL

NE 18TH ST

SE 8TH ST

52ND PL

NE 45TH ST

ST

172ND PL SE

AVE N
E

95
TH

 P
L 

N
E

15
8T

H
 A

V 
S

E

SE 45TH ST

10
1 S

T PL NE

PL
 S

E

SE 10TH ST

11
8T

H
 A

V 
S

E

97
TH

 A
VE

 N
E

26TH

42ND

SE

C
O

AL
 C

R
EE

K 
PK

W
Y 

S
E

AV NE

SE 42ND ST

VE

ST

NE 36TH ST

N
E

SE 26TH ST

18
5T

H
 P

L 
S

E

90
TH

47TH PL SE 47TH PL

NE 45TH

NE 33RD ST

PL SE

   SE 38TH PL

NE 4TH PL

SE 60TH CT

17
6T

H
 L

N
 N

E

N
E

PL

14
5T

H
 P

L 
S

E

AV
 S

E

CT

NE 31ST ST

NE 39TH

SE 47TH PL

SE

147TH

NE 15TH ST

SE 42ND PL

SE 10TH ST

NE

12
8T

H
 A

V 
S

E

AV

129TH
 PL S

E

ST

SE

NE 42ND CT

181ST

17
3R

D

NEWPORT

NE

S
E

55
TH

PL

AV
E 

N
E

46
TH

14
5T

H

NE 24TH ST

ST

ST

17
0T

H

10
3R

D

AV
 N

E

SE 26TH PL

NE

95
TH

 A
VE

 N
E

12
0T

H
 A

V 
N

E

SE 61ST ST

34TH

15
9T

H
 A

V 
S

E

SE 65TH

SE

107TH PL SE

86
TH

16
7T

H
 P

L 
N

E

17
2N

D
 P

L 
N

E

LAKE

11
5T

H
 A

VE
 S

E

N
E

SE 17TH

PL

KA
MBER

 R
D (1

39
TH

 P
L 

SE
)

18
7T

H

SE 43RD PL

13
5T

H
 P

L 
SE

14
3R

D
 A

V 
S

E

180TH
 PL N

E

NE 45TH CT

NE 9TH ST

SE 1ST
NE 1ST ST

SE 4TH

SE

15
0T

H
 A

V

20TH ST

12
3R

D
 A

V 
S

E

POIN
TS D

R N
E

NE 24TH ST

SE

SE 15TH ST

SE

SE 57TH PL

NE 4TH ST

NE 16TH ST

SE 76TH ST

SE 1ST ST

PL
 S

E

SE 47TH PL

PL

AV
   

 S
E

136TH

16
8T

H
 A

V 
N

E

NE 19TH PL

17
2N

D A
V S

E

16
6T

H

16
8T

H

NE 28TH PL

12
9T

H
 P

L 
N

E

AV
 S

E

44TH CT

NE 20
TH

NE 27TH ST

175TH AV NE

AV
 S

E

SE 23RD ST

172ND PL NE

NE 21ST ST

SE 10TH ST

NE 34
TH

 S
T

12
3R

D
 A

V 
S

E

SE 68TH

10
9T

H
 A

V 
N

E

13
6T

H P
L S

E

145TH
 AV S

E

15
4T

H

90 PL N
E

13
3R

D
  A

V 
SE

SE 15TH PL

146TH PL SE

SE 44TH ST

PL
 S

E

PL
 S

E

12
5T

H

NE 1ST ST

16
8T

H
 A

V 
S

E

16
5T

H
 A

VE
 N

E

SE 20TH PL

96
TH

 A
V 

N
E

NE

10
8T

H
 A

V 
N

E

NE 50 T H
W

AY

AV
E 

N
E

13
1S

T 
PL

NE 8TH PL

14
4T

H
 A

V 
S

E

14
2 

PL
 S

E

138TH PL

AV

152N
D

 PL S
E

106TH

AV SE

ST

PL

NE 2ND PL

16
8T

H

NE 24TH ST

11
0T

H
 A

V 
N

E

93
R

D
 A

VE
 N

E

NE 30TH PL

SE 39TH ST

ST

SE 42ND PL

SE

LN

AV
 N

E

SE

MAIN ST

97TH PL SE

142ND
 AV SE

92
N

D
 A

VE
 N

E

SE 46TH

N
E

PL

11
6T

H
 A

V 
S

E

70TH

171ST AV SE

NE 18TH ST

NE 15TH ST

ST

47TH

A

NE

15
8T

H
 P

L 
S

E

156TH
 AV S

E

SE 45TH PL

15
8T

H

SE 64TH ST

PL SE

AV SE

SE 60TH ST

N
E

AV
 S

E

SE 47TH

NE

16
9T

H
 A

V 
N

E

NE 16TH ST

NE 8TH ST

SE 43RD ST

46TH

NE

18
4T

H
 A

V

NE 18TH PL

C
T 

SE

109TH AV

SE 67TH PL

ST

11
1T

H

14
2N

D
 A

V 
S

E

11
8T

H

17
0T

H
 P

L 
N

E

91
ST

30TH PL

12
0T

H
 A

V 
N

E

SE 42ND

18
1S

T

43RD

15
1S

T

SE 34TH ST

SE 9TH ST

SE

14
2N

D
14

0T
H

 A
V 

N
E

CASCADE KEY

17
2N

D
 C

T 
N

E

16
9T

H
 P

L 
N

E

SE 8TH ST

AV

NE

SE 45TH PL

170TH

17
9T

H
 A

V 
N

E

NE 10TH
PL

12
3R

D
 A

V 
S

E

NORTHUP WAY

15
6T

H
 A

VE
 N

E

SE 41ST ST

SE

85
TH

 A
VE

 N
E

CIRCLE

SE 48TH ST

SE 17TH ST

PL

15
9T

H
 P

L 
S

E

180TH
 AVE NE

ST

SE 48TH CT

WASHINGTON

SE

AV
 S

E

13
3R

D
 A

V 
S

E

16
1S

T 
AV

 N
E

27TH
NE

10
8T

H
 A

V 
S

E

MAIN ST

SE 56TH PL

SE

13
0T

H
 A

VE
 N

E

NE 48TH PL

11
4T

H
 A

VE
 S

E

11
9T

H
 P

L 
S

E

PL

N
E

SE 43RD ST

SE

SE 52ND ST

16
6T

H
 A

V 
S

E

42ND

180TH

PL

NE 7TH PL

NE 48TH ST

SE

140TH
W

Y

12
9T

H
 A

VE
 N

E

15
5T

H
 A

V 
N

E

176TH

15
6T

H
 A

VE
 N

E

82
N

D
 A

VE
 N

E

NE 30TH ST

10
1S

T

15
8T

H
 A

V

134TH
 PL SE

SE 3RD PL

SE 45TH CT

PL

NE 25TH

16
8T

H
 A

V

NE 36TH ST

NE 38TH

150TH

(S
E 32ND ST)

15
2N

D
 P

L 
S

E

11
4 

A
V 

SE

SE

6 0TH PL

11
2T

H
 A

V 
N

E

13
5T

H
 A

V 
S

E

193R
D

 PL S
E

SE 44TH

NE 21ST PL

NE 20TH ST

SE 43RD ST

SE

SE

17
8T

H
 A

VE
 N

E

ST

10
2N

D
 P

L 
S

E

SE 58

NE 51ST 

NE 22ND PL

NE 38TH ST

155TH

PL

NE 14TH PL

NE 8TH ST

14
5T

H

86
TH

 A
VE

 N
E

SE

18
6T

H
 A

V 
N

E

SE

16
5T

H

28TH

SE 44TH

92
N

D
 A

V 
N

E

SO
M

ER
SE

T 
DR

 S
E

16
4T

H
 A

VE
 N

E

ST

12
5T

H
 P

L 
S

E

NE 19TH ST

EASTGATE

38TH

SE

15
8T

H
 A

V 
S

E

SE

SE 50TH PL

PL
 N

E

AV
E 

N
E

SE 46TH

N
E

SE 51ST PL

AV
E 

N
E

17
0T

H

162ND
AV

E
N

E

15
4T

H
 P

L 
S

E

37TH PL

R
IPLE

Y    LN

12
5T

H
 A

V 
S

E

PL NE

NE
 3

1S
T 

PL

SE 3RD

NE

NE 27TH PL

NE 12TH ST

SE 48TH DR

PL
 S

E

14
6T

H

PL

SE

COUG
AR

M
O

UN
TAIN

DR

(9
3R

D
 A

V 
N

E)

15
3R

D
 A

V

SO
M

ERSET BLVD
 SE

ST

ST

138TH PL SE

N
E

SE

127TH
 PL S

E

SE 28TH ST

N
E

SE CLIFF

N
E

PL

NE 43

12
4T

H
 A

VE
 N

E

AV
 S

E

169TH
 AV

SE

FA
C

TO
R

IA
 B

LV
D

NE 9TH PL

SE 24TH PL

SE 30TH ST

18TH ST

BELLE
VU

E W
AY SE

SE 61ST CT

NE 27TH ST

SE 26TH ST

SE 5TH

16
7T

H
 A

V

17
5T

H
 P

L 
N

E

AV

SE NEWPORT WY

D
R

  E

MIDLAND
RD

84
TH

 A
VE

 N
E

28TH PL

W

LAKE
SAMMAMIS H PKWY SE

18
9T

H

119TH
 AV S

E

13
2N

D
 A

V 
S

E

16
4T

H

W
LA

KE
S

AM
M

AM
IS

H
PK

W
Y

SE

SE 62ND PL

56TH PL

134TH AV SE

NE 48TH

10
5T

H
 A

V 
N

E

CA
SC

AD
E

NE 21ST PL

SE 66TH PL

160TH AV SE

SE 49 PL

SE 25TH PL

SE

SE

SE

NEW
CASTLE   W

AY

163RD PL

26TH

SE

SOMERSET DR SE

SE 44TH PL

PL
 S

E

100TH
 AV S

E

NE 14TH ST

171ST PL NE

12
2N

D
 P

L 
N

E

SE 6TH ST

16
3 R

D

SE

LA
NE

16
8T

H
 A

V

SE 27TH

89
TH

PL

19
0T

H

168TH
 PL S

E

LAKE  W
AS

H
IN

G
TO

N

ST

SE 13TH

7TH ST

16
5T

H
PL

SE

136TH AV SE

73RD

N
E

30TH

NE

NE 26TH PL

94
TH

 A
V 

SE

17
5T

H C
T

37TH

PL
 N

E

SE 53RD PL

3RD

11
1T

H 
AV

 S
E

SE 21ST PL

CT

PL

NE

CRESCENT KEY

SE

15
5T

H

NE 34TH ST
10

7T
H

 A
V

12
7T

H

NE 12TH PL

15
1S

T 
PL

 S
E

SE 50TH

NE 3RD PL

14
6T

H
 A

V 
S

E

51ST

NE 8TH ST

KEY

SE

SE

17
1S

T 
AV

 S
E

ST

130TH
 AV S

E

ST

AV
�

AV
 S

E

SE
 4

TH
 P

L

13
7T

H
 P

L 
S

E

R
AM

B
LIN

G
   LN

AV
E

LA
KE S

AMMAMIS
H LN

NE 22ND

111TH

109TH

49PL

157TH
 AV SE

45TH  ST

NE

16
8T

H
 P

L 
N

E

AV
 N

E

SE

SE 44TH CT
SE 44TH

PL
 S

E

SE

16
9T

H

94
TH

BL
VD

  S
E

SE 71ST ST

16
5T

H
 P

L 
N

E

NE 34TH PL

10
2N

D

10
1S

T 
AV

 S
E

NE 42ND PL

AV  SE

49TH

SE

12
4T

H
 A

V 
S

E

18
2N

D

12
0T

H
 A

V 
S

E

88
TH

17
8T

H
 A

V 
N

E

ST

18
3R

D

19TH

SE 56TH ST

ST

16
0T

H
 A

V 
S

E

NE 26TH ST

NE 23RD ST

PL
 S

E

SE 43RD ST

10
7T

H P
L

42ND PL

PHILLIPS HILL RD  (SE 35TH PL)

NE 22ND ST

W
LA

KE
SA

M
M

A M
IS

H
PK

W
Y

S E

13
6T

H
 P

L 
S

E

14
5T

H
 P

L 
S

E

SE 51ST ST

ST

N
E

NE 50TH

SE 28TH ST

NE 12TH PL

11
6T

H
 A

V 
S

E

11
9T

H
 A

V 
S

E

SE

SE 45TH PL

NE 20TH ST

SE 46TH WAY

SE

17
7T

H
 A

VE
 N

E

SE

PL
 S

E

71ST ST

SE 67TH ST

PL

32ND ST

SE 20TH

16
4T

H
 A

VE
 N

E

16
9T

H
 A

V 
N

E

16
5T

H

N
E

44TH

NE 52ND ST

CT

NE 6TH ST

ST

74
TH

NE

CT

N
E NE 28TH

14
2N

D P
L S

E

ST

SE 70TH ST

69TH PL

SE 54TH ST

SK
AG

IT
 K

E
Y

29TH

NE 33RD ST

NE 34TH

PL

M
O

N
T 

BL
AN

C
 P

L 
N

W

13
0T

H
 P

L 
S

E

DIAMOND    S    RANCH

NE 8th ST

92
N

D
 A

VE
 N

E

NE 21ST ST

ST

13
1S

T 
AV

SE 3RD ST

ST

PL SE

NE 4TH

14
8T

H
 A

VE
 S

E

AV
E 

S
E

NE 8TH ST

NE 5TH ST

123R
D

 AV S
E

ST

SE 10TH PL

14
0T

H

NE

14
4t

h

14
7T

H AV S
E

SE 42ND PL

AV
 S

E

SE 7OTH ST

134TH PL SE

NE 20TH ST

W
LA

KE
SA

M
M

AM
IS

H
PK

W
Y

NE

PL

SE 46TH ST

16
7T

H
 A

V 
S

E

17
0T

H
 A

V

R
IC

H
A

R
D

S 
R

D

SE
69TH

W
Y

ST

16
2N

D

14
7T

H
 P

L 
S

E

ST

SE 47TH PL

NE 12TH ST

ST

12
6T

H

12
5T

H
 A

V 
N

E

15
0T

H
 A

V 
S

E

CT

W LK SAMMAMISH PKW
Y NE

NE 34TH

12
5T

H
 A

V 
S

E

12
9T

H
 A

V 
S

E

93
RD

15
5T

H

11
3T

H
 A

V 
S

E

29TH ST

16
7T

H
 A

V 
S

E

NE 1ST ST

SE 79TH PL

AV
  S

E

11
8T

H
 A

V 
S

E

99
TH

 A
V 

SE

16
3R

D
 P

L 
S

E

AV
 S

E

ST

SE 25TH ST

NE 4TH

10
7T

H
 A

V

NE

PL

PL SE

NE 13TH

15
5T

H
A

VE
SE

17
3R

D
 A

V 
N

E

167TH
 PL N

E

AV
E

ST

11
0T

H
 A

V 
S

E

PL
 N

E

11TH PL

12
6T

H
 A

V 
S

E

AV

SE

10
2N

D

SE 45TH ST

SE

14
9T

H P
L 

SE

SE 42ND ST

SE 39TH ST

SE 80TH WAY

NE 25TH PL

12
2N

D P
L 

SE

12
7T

H

11
0T

H
 A

V 
N

E

NE 19TH PL

14
6T

H
 P

L 
S

E

PL

17
7T

H
 A

V 
N

E

NW LAC LEMAN DR

NE 3RD PL

NE 5TH ST

SE 47TH PL

PL

166TH
 W

AY SE

NE 15TH

14
2 

PL
 S

E

NE
 1

8T
H

73R
D

PL

NE 2ND ST

SE 56TH ST

NE 1ST ST

SE 77TH PL

ST

NE

NE 29TH ST

NE 45TH ST

SE 40TH PL

NE 36TH ST

95TH
 AVE N

E

16
2N

D
 A

V 
S

E

N
E

108TH
 AV N

E

SE 23RD ST

SE 27TH ST

SE 43RD ST

NE

SE 43RD ST

109TH
 AV SE

12
2N

D
 A

V 
S

E

ST

NE 22ND

NE 42ND PL

46TH

16
5T

H
 A

V 
S

E

NE

SE 60TH ST

NE

NE 31TH ST

165TH PL SE

42ND

NE 

NE 44TH CT

WY

SE 27TH ST

61ST PL

143R
D

SE

SE 47TH ST

SE 45TH PL

NE 32ND ST

ST

NE 27TH

NE 10TH PL

12
6T

H
 A

V 
N

E

15
1S

T 
AV

 S
E

155TH
 PL SE

CT 
SE

SE 33RD ST

SE 37TH

15TH ST

13
8T

H

SE 41ST ST

AV
E

10
6T

H
 A

V 
S

E

FOREST DRIVE

58TH  ST

PL
 S

E

PL

ST

66TH

NE 19TH PL

SU
CI

A 
KE

Y

AV
   

 S
E

PL
 N

E

AV
E 

S
E

80
TH

 A
V 

N
E

NE 23RD

181ST AV

13
2N

D
 P

L 
S

E

AV
 S

E

NE 36TH PL

97TH AV SE

AV
 N

E

SE

SE 44TH ST

AV
   

S
E

NE 10TH ST

11
9T

H

SE

73RD

94
TH

PARK RD

SE 45TH PL

13
5T

H

SE 2N
D PL

14
5T

H
 P

L 
N

E

NE

166TH
 PL N

E

SE 20TH ST

96
TH

 A
V 

SE

SE

15TH

AV
 S

E

25TH ST

17
1S

T 
AV

LAKE B E LLEVUE DR

123RD PL NE

AV
   

 S
E

SE 42ND PL

SE 56TH PL

NE 17TH

13
7T

H
 A

V 
S

E

167TH
 AV S

E

16
6T

H
 A

VE
 N

E

13
2N

D
 A

V 
N

E

15
9T

H
 P

L 
S

E15
6T

H
 A

V 
S

E

SE

126TH PL SE

12
8T

H

NE 18TH PL

11
1T

H

SE 45TH PL

NE 30TH ST

PL
 N

E

43RD

13
6T

H
 P

L 
N

E

SE 5TH ST

PL
 S

E

PL

AV
 S

E

NE 21ST

63RD

ST

11TH

PL
 N

E

ST

VILLAGE PARK DR SE

N
E

NORTHUP WAY

CT SE

SE 9TH PL

SE 66TH ST

NE 50TH ST

SE 57TH PL

AV
 N

E

46TH

16
5T

H
 A

V 
S

E

NE 2ND ST

AV
 N

E

SE 56TH ST

NE 20TH PL

ST
NE 21ST

11
0T

H
 P

L 
S

E10
5T

H
 A

V 
S

E

14
0T

H
 A

V 
S

E

NE 12TH ST

NE 18TH ST

15
8T

H

NEWCASTLE   WAY
WAY

16
3R

D
 A

V 
S

E

SE

BELFAIR RD

106TH AV SE

17TH ST

18
2N

D

13
9T

H
 A

V

16
7T

H
 A

V 
N

E
158TH

SE 66TH ST

185TH AV NE

82
N

D
 A

VE
 N

E

LA
KE

BELLEVUE DR

ST

19TH ST

SE 18TH

ST

ST

172ND CT

SE

SE 5TH ST

PL
 N

E

1ST ST

134TH
AV

SE

NE 23RD PL

PL

88
TH A

VE N
E

NE 2ND ST
PL

 S
E

SE 51ST ST

NE 26TH ST

NE 2ND

SE 4TH PL

DR

N
E

NE

N
E

AV

51ST

SE 44TH PL

AV

14
9T

H
 P

L 
S

E

5TH

NE 36TH ST

123R
D

 PL S
E

RD

10
6T

H
 A

V 
N

E NE 5TH ST

13
0T

H
 P

L 
N

E

17
4T

H

AV SE

41ST

AVE

16
5T

H
 P

L 
N

E

NE 3RD ST

SE 23RD ST

SE 46TH PL

NE 19TH PL

143RD
 AV SE

139TH
PL SE

15
3R

D

SE

12
1S

T 
AV

 S
E

SE EASTGATE

17
9T

H

122N
D

 AV N
E

AV
 N

E

C
ED

A
R

 C
R

E
ST

 L
N

SE 75TH

C
T SE

15
8T

H
 A

V 
S

E

159TH AV SE

(1
04

TH
  A

V
E 

 N
E)

SE

15
1S

T 
AV

SE 30TH ST

PL

SE 44TH ST

129TH
 PL S

E

15
2N

D
 A

V 
S

E

14
1S

T 
PL

77TH
 AVE N

E

ST

NE

SE 28TH

NE 12TH PL

SE

SE

14
7T

H
 A

V 
S

E

AV
   

 S
E

14
0T

H
 A

V 
S

E

NE 17TH

ST

SE 59 ST

14
5T

H

NE 47TH

NE 24TH ST

N
E

11
2T

H
 A

V 
N

E

14
7T

H

17
2N

D
 A

V 
N

E

SE 24TH ST

SE 54TH PL

SE 51ST

AV NE

16
7T

H
 C

T 
N

E

17
1S

T

NE 2ND ST

ST

NE 46TH

RI
CH

AR
DS

 R
O

AD

(1
32

N
D 

AV
E 

SE
)

10
0T

H

 PO
IN

T D
R

16
2N

D

SE 20TH

AV
 S

E

15
5T

H
 P

L 
S

E

194TH
 AV S

E

SE

SO
M

ER
SE

T 
DR

 S
E

16
2N

D
 A

VE
 N

E

NE 14TH ST

12
3R

D
 A

V 
S

E

20TH ST

AV
   

S
E

13
5T

H
 A

V 
S

E

B
LARNEY

PL
SE

14
8T

H

NE 21ST

H
 C

T

18
5T

H
 P

L 
N

E

NE 39TH ST

SE

AV

90TH

PL

SE 9TH

NE 19TH ST

AV
 N

E

N
E

10
8t

h 
AV

 S
E

PL

ST

166TH

SE

NE 6TH ST

13
2N

D
 A

V 
N

E

SE

ST

NE

15
0T

H
 A

V 
N

E

PL

AV
E

17
7T

H
 A

V 
N

E

191ST

169TH
 PL S

E

ST

NE 11TH PL

SE 50TH PL

SE 44TH ST

16
0T

H
 P

L 
S

E

177TH LN NE

PL

NE 33RD ST

NE 37TH ST

MAIN    ST

AV
 S

E

HENRY BOCK RD

NE 43RD ST

C
T 

SE

SE

12
8T

H

SE 26TH ST

88
TH

BELLEVUE REDMOND RD

ST

32ND

ST

NE 40TH ST

SE 29TH

15
1S

T 
PL

 S
E

16
7T

H
 A

V 
S

E

ST

13
3R

D
 A

V 
S

E

136TH
 PL SE

10
8T

H
 A

V 
N

E

11
0T

H

12
9T

H
 A

V 
S

E

(1
04

TH
  A

V
E 

 N
E)

13
5T

H
 A

VE
 N

E

13TH

SE

SE 43RD ST

NE 28TH ST

25TH

NE 37TH PL

156TH
 AV S

E

10
7T

H
 A

V 
S

E

12
2N

D
 P

L 
S

E

52ND ST

19
1S

T 
PL

 S
E

SE 21ST ST

17
0T

H
 A

VE
 N

E

NE 31ST

SE

SE 58TH PL

54TH

12
7T

H
 A

VE
 S

E

PL SE

SE 14TH ST

11
9T

H
11

8T
H

 A
V 

S
E

139TH PL SE

SE

PL

PL
 S

E

AV
 S

E

10
1S

T 
AV

 N
E

SE 15TH ST

MAIN ST

NE

NE

AV

ST

PL

15
1S

T

NE 9TH

NE

SE

NE 24TH ST

LAKE

15
8T

H
 P

L 
S

E

12
0T

H
 P

L 
S

E

SE 57TH PL
SE 58TH ST

98
TH

13
1S

T 
PL

 S
E

13
0t

h 
PL

 S
E

15
5T

H
 A

V 
S

E

TA
TO

O
SH

16
5T

H
 A

V

NE 27TH ST

NE 37TH PL

SE

15
0T

H
 P

L 
N

E

NE

NE

16
TH ST

SE 5TH

SE

ST

117TH AV SE

15
5T

H
 A

VE
 S

E

18
9T

H
 A

V 
S

E

SE

10
6T

H

PL

103R
D

SE 71ST ST

SE 23R
D

 LN

(1
18

TH
AV

S
E)

12TH

45TH

177TH AV SE

PL

NE 32ND ST

12
5T

H

12
4T

H
 A

V 
S

E

SE 33RD CIRC

15
1S

T 
AV

E
 S

E

AV

AV
 N

E

SE 42ND ST

SE 40TH ST

PL

NE 8TH PL

153R
D

 AV S
E

AV
 S

E

11
6T

H
 A

V 
S

E

12
1S

T

11
9T

H

AV
 N

E

16
9T

H
 A

VE
 S

E

15
1S

T 
PL

 N
E

NE

PL

AV
 S

E

15
4T

H
 A

V 
S

E

SE 58TH PL

SE 77TH PL

SE

145TH
 PL SE

14
3R

D
 P

L 
S

E

131ST PL N
E

SE 38TH ST

SE

12
8T

H
 A

V 
S

E

PL

17
5T

H
 P

L 
N

E

16
7T

H
 A

VE
 N

E

15
0T

H

ST

11
2T

H
 A

VE
 S

E

ST

NE 50TH ST

17
0T

H

15
3R

D
 A

V 
S

E

AV
  S

E

FA
C

TO
R

IA
 B

LV
D

10
9T

H
 A

V 
S

E

NE 17TH

AV
 S

E

12
7T

H

35TH

AV
 N

E

110TH
 AV S

E

BLVD

LN

W LK SAMMAMISH PKWY NE

PL

95TH
 AVE N

E

SE 53 ST

11
2T

H
 A

V 
N

E

45TH

AV
 N

E

10
2N

D

14
6T

H
 A

V 
S

E

14
2N

D

18
4T

H
 A

V 
N

E

141st

PL

15
3R

D
 P

L 
S

E

16
4T

H
 A

V 
S

E

12
1S

T 
PL

 S
E

SE 72ND ST

11
5T

H
 A

V 
N

E

SE 47TH ST

LO
PE

Z
NE 24TH ST

28TH

181ST

17
5T

H

VILLAGE PARK DRIVE

NE 29TH ST

156TH
 PL S

E

192N
D

 AV S
E

13
5T

H

NE 15TH ST

SE 23RD ST

142ND
 AV SE

14
7T

H
 P

L 
S

E

KE
Y

164TH
 PL N

E

PL
 N

E

ST

ST

SE 64TH ST

PL
 N

E

SE 79TH PL

131ST AV SE

NE 3RD PL

SE 49TH ST

12
9T

H
AV

E
SE

17
9T

H
 A

V 
S

E

118TH
 AVE

 SE

111TH

SE

NE

29
TH P

L

SE

SE

SE 61ST CT

SE 47TH ST

NE 24TH ST

NE 27TH ST

12
3R

D

AVE N
E

15
6T

H
 P

L 
N

E

16
6T

H
 A

V 
S

E

175TH PL SE

160TH PL N
E

17
5T

H
 A

V 
N

E

SE 3RD ST

151ST
NE

PL

12
9T

H

ST

NE 22ND

190TH

NE 1ST ST

91
ST

ST

SE

ST

11
0T

H

NE 15TH

LA N

D
ER

H
OLM CIRCLE

15
3R

D
 P

L 
S

E

16
3 

R
D

 A
V 

N
E

10
2N

D

NE 37TH PL

SE 41ST ST

91
ST

 A
VE

 N
E

HILLS

PL
 S

E

PL NE

83
R

D
 A

VE
 N

E

EV
ER

G
R

EE
N

   
PO

IN
T 

  R
D

   
  (

76
TH

   
AV

E 
  N

E
)

79
TH

 A
VE

 N
E

PL

17
0T

H

54TH CT.

PL S
E

60TH

92
N

D
 A

VE
 N

E

SE

163RD

SE

SE 65TH ST

17
1S

T 
AV

E
 N

E

192N
D

SE 57TH ST

NE 13TH ST

N
O

R
TH

U
P 

 W
Y

SE 5TH ST

SE

22ND

10
9T

H
 A

V 
S

E

SE
 60

TH
 S

T

18
3R

D

AV
E 

N
E

AV
 S

E

NE 28TH ST

SE

KE
Y

167TH AV SE

ST

SOM
ERSET

BLVD
SE

SE 46TH ST

123RD PL SE

PL

16
7T

H

CEDAR
CREST LN

PL

14
0 

P
L

NE 26TH

11
1T

H

14
0T

H
 A

V 
S

E

NE 11TH ST

NE 1ST ST

15
0T

H

AV
E 

N
E

PL

SE 46TH ST

NE

PL

W
ASH

IN
G

TO
N

CT

16
8T

H
 A

V 
S

E

10
9T

H
 A

V 
N

E

NE 42ND

NE 40TH PL

AV
 S

E

SE 62ND PL

SE EASTGATE WAY

SE 31ST ST

SE 3RD PL

SE

13
9T

H
 A

V 
S

E

(7
6T

H
 A

VE
 N

E)

AV
  S

E

R
IC

H
A

R
D

S  R
D

65TH

ST

17
8T

H
PL

SE 4TH ST

16
4 W

AY S
E

NE 6TH PL

ST

SE 14TH ST

47TH PL

15
1S

T 
PL

 N
E

15
4T

H
 A

V 
N

E

16
4T

H
 A

VE
 N

E

10
5T

H

63RD

ST

11
6T

H
 A

V

AV
  S

E

12
6T

H
 A

V 
N

E

C
T

SE 41ST ST

NE 25TH

162ND
  PL SE

11
6T

H
 A

VE
 S

E

SE 43RD ST

NE 2ND

AV
 S

E

PL SE

MAIN ST

VA
SH

O
N

17
2N

D
 A

V 
N

E

KAYLEN PL

PL

NEWCASTLE WAY

11
5t

h 
PL

 S
E

SE

SE 37TH ST

SE 24TH ST

NE

NE

33RD

NE 20TH ST

153RD
 AV SE

AV
 S

E

146TH

NE 25TH

NE

NE

NE

SE

SE 4TH ST

193RD

11
6T

H
 P

L 
S

E

SE

NE 33RD ST

ST

16
4T

H
 A

V 
S

E

14
2N

D
 A

V 
S

E

12
2 N

D AV
SE

AV
 S

E

14
9T

H P
L 

SE

FAIRW
EATHER

SE 45TH CT

PL
 N

E

NE 44TH ST

95
TH

LAKE

NE 26TH PL

SE

17
3R

D A
V

14
0T

H

NE

SE 22ND

NE 21ST

PL

14
0T

H
 A

V 
S

E

16
0T

H A
VE S

E

KEY

NE 40TH

12
7T

H

NE 14TH ST

13
0T

H
 P

L 
S

E

CT

11
1T

H
 A

V 
S

E

ST

(1
04

TH
  A

V
E 

 N
E)

PL
 S

E

SE

SE 74TH ST

17
3R

D

NE 32 ST

AV
 S

E

NE 15TH ST

AL
LE

N R
D.

16
7T

H

AV SE

NE 20TH

66TH

15
5T

H
 A

V 
S

E

SE

13
4T

H

10TH

NE

SE

NE 18TH ST

W

LAKE
SAMMAMISH

PKW
Y

NE

11
8T

H

16
1S

T 
AV

 S
E

NE 6TH PL

136TH PL SE

15
3R

D
 A

V 
S

E

H
IG

H
LA

N
D

 D
R

IV
E

 S
E

117TH
 AV SE

ST

SE
 2

8T
H P

L

12
5T

H
 A

VE
 S

E

SE

94
TH

 A
VE

 N
E

NE

NE 21ST ST

NE 33RD

ST

NE 16TH ST

26TH

MEYDENBAUER

17
0T

H

96
TH

 A
VE

 N
E

16
8T

H
 A

V 
S

E

SE

SE 16TH ST

1ST
14

5T
H 

PL
 S

E

ST

SE 32ND

15
8T

H A
V S

E

NE 8TH ST

1 64
TH

AV
E

SE

14
6T

H
 A

V 
SE

NE 4TH PL

147TH

13
0T

H
 A

V 
N

E

CT

12
6T

H
 A

V 
S

E

158TH PL SE

139TH PL

N
E

PL

NE 1ST PL

18
1S

T 
AV

 N
E

SE 22ND ST

17
6T

H P L SE

SE 46TH

16
2N

D
 A

VE
 N

E

PL

13
1S

T 
AV

 S
E

NE 46TH ST

SE

SE NEWPORT WY

PL

AV

SE 15TH PL

14
1S

T

ST

169TH AV

SE 9TH ST

NE

15
4T

H

8TH

ST

SE

ST

SE

AV
 S

E

16
3R

D

63RD ST

12
9T

H
 A

V 
N

E

NEWCASTLE   WAY

NE

SE 17TH ST

AV

SE 21ST

NE 16TH PL
12

9T
H

 A
V 

S
E

HA
ZE

LW
O

O
D 

LN

CLYDE LN

AV
 N

E

78
TH

 A
VE

 N
E

M
AT

TE
R

HO
RN PL NW

SE

AV
E 

N
E

ST

PL
 S

E

BELLEVUE REDMOND RD

ST

14
5T

H
 A

V 
S

E

147TH

NE 36TH ST

156TH
 AV S

E

AV
 N

E

28TH ST

SE 47TH PL

10
6T

H

18
0T

H
 A

V

SE 6TH ST

NE 8TH ST

17
0T

H

LAKEMONT   B
LVD   S

E

PL N
E

152 P
L

PL
 S

E

12
7T

H
 P

L 
S

E

16
4T

H
 A

V 
S

E

SE

SE 43RD ST

15
1S

T 
PL

 S
E

15
4T

H
 P

L 
SE

148TH

17
6T

H PL N
E

22ND PL

SE 13TH ST

11
6T

H
 A

V 
S

E

SE 45TH

NE 2ND PL

SE 76TH PL

SE
 N

EW
PO

RT
 W

AY

30TH ST

NE 36TH PL

AV

CH AM

PE
RY

PL
NW

AV
 S

E

18
3R

D
 C

T

179 AV NE

4TH

AV
 S

E

117TH
 PL N

E

129TH

12
7T

H
 A

V 
N

E

10
8T

H
 A

V 
S

E

SE 65TH PL

SE 47TH

AV
 N

E

SE 6TH ST

SE 30TH PL

BLVD

16
4T

H
 A

V 
S

E

NE 4TH ST

14
8T

H

VILLAGE PARK DR SE

SAMMAMISH

118T H
AV

E
SE SE 60TH ST

28TH

NE 10TH ST

NE 15
TH ST

LAKE

NE 29TH ST

SE 65TH ST

126TH
AV

E
SE

2ND

NE 3 3RD LN

NE

129TH
 PL S

E

NE 27TH CT

15
2N

D
 L

N
 S

E

NEWPORT

AV

10
8T

H
 A

V 
N

E

SE 2ND

AV SE

17
2N

D
 A

V 
N

E

ST

NE 19TH ST

ST

SE

84
TH

H
U

N
TS

 P
O

IN
T 

   
   

   
 R

D

SE 51ST ST

14
0T

H
 A

V 
S

E

47TH

NE 11TH ST

SE

182N
D

 AV S
E

SE

142ND

12
0T

H
 A

V 
S

E

12
4T

H
 A

V 
S

E

SE 38TH PL

47TH PL

15
0T

H
 A

VE
 S

E

11
7T

H

SE 64TH PL

SE 43RD CT

NE 38TH PL

99
TH

1 5 0TH PL NE

14
3R

D
 P

L

16
7T

H
 A

V 
N

E

BELLEFIELD PARK LN

SKAGIT
 K

EY

SE P
HANTO

M W
AY

SE

SE 27TH PL

14
2N

D

96
TH

 A
V 

N
E

14
2N

D
 P

L

SE 68TH PL

NE 22ND

NE 20TH ST17TH PL

12
2N

D
 A

V 
S

E

NE 8TH ST

154TH
 AV. S

E

91
ST

PL SE

SE

14
0T

H
 A

V 
S

E

12
1S

T 
PL

 S
E

SE 12TH ST

SE 14TH ST

12
1S

T

AV
 N

E

26TH WY

ST

12
6T

H
 A

V 
S

E

12
3R

D
 A

V 
S

E

SE

SE

AV
 N

E

11
6T

H
 A

V 
S

E

NE 6TH PL

11
6T

H
 A

V 
N

E

NE 12TH

SE 5TH PL

21ST ST

AV

SE

98
TH

 A
VE

 N
E

12
2N

D
 A

V 
S

E

17
4T

H
 P

L 
N

E

PL N
E

ST

NE 13TH ST

NE 27TH ST

AV
   

S
E

SE

SE

LN
 S

E

NE

SE 61ST PL

NE 21ST PL

AV
 N

E

66TH

NE 30TH ST

193RD
 AV SE

BE
LL

E
VU

E 
 A

VE
  N

E 
 

NE 34TH ST

17
6T

H
 P

L 
SE

SE 29TH

PL

NE 28TH ST

NE 57TH PL

SKAGIT KEY

1
71

ST
AV

E
SE

ST

95
TH

LK
 W

A
SH

 B
LV

D
 S

E

SE

11
5T

H
 A

V 
N

E

12
9T

H

34TH

32ND

29TH

(1
04

TH
  A

V
E 

 N
E)

AV
 N

E

SE 7TH ST

NE 21ST

NE

11
9T

H
 A

V 
S

E

CT

131ST AV SE

ST

CT

NE 19TH PL

12
6T

H

15
6T

H
 P

L 
S

E

SE

SE 42ND ST

SE

142ND PL SE

16
5T

H
 P

L 
N

E

NE

11
7T

H
 A

V 
S

E

10
9T

H

SE

WAY

C
T 

SE

46TH

AV
E 

N
E

SE 8TH ST

1ST ST

SE 73RD ST

LA
KE

M
O

NT
BL

VD
SE

NE 16TH ST

PL

14
8T

H
 A

V 
N

E

NE 35TH PL

N
E

NE 45TH ST

43RD

12
7T

H
 P

L 
S

E

133RD

SE

NE

16
0T

H
 A

V 
N

E

SE 80TH ST

15
9T

H
 A

VE
 N

E

NE 23RD

SE

BE
LF

A
IR

 R
D

NE 4TH ST

15
9T

H A
V

163R
D

 AV S
E

38TH

NE 24TH ST

N
E

SE 73
RD

SE 24TH ST

NE

97
TH

NE

70TH

SE 45TH ST

AV

PL

97
TH

 A
V 

N
E

12
2N

D

PL
 N

E

SE 66 ST

13
8T

H

139TH PL

84
TH

 A
VE

 N
E

14
3R

D

NE

SE 48TH CT

SE 79th DR

11
4T

H
 A

V 
N

E

NE 2ND ST

86
TH

47TH

SE 45TH PL

SE

151ST

14
7T

H
 A

V 
S

E

SE 78TH PL

TH

179TH
 PL N

E

ST

NE 31ST PL

14
2N

D
 P

L 
S

E

120TH
 AV N

E

17
3R

D
 P

L 
N

E

11
7T

H

N
E

SE 48TH

15
3R

D

LUMMI

SE 50TH ST

167TH PL SE

SE 6TH

SE

NE 30TH

SE   COUGAR MT WY

(SE 34TH ST)

PHILLIPS HILL RD

SE 25TH ST

NE 10TH ST

CT

AV

SO
M

ER
SE

T 
PL

NE 26TH ST

NE 20TH ST

AV N
E

ST

SE 5TH ST

SE 54TH
 PL

25TH

SE 60TH ST

SE

PL

66TH ST

SE

ST

15
3R

D
 A

V 
S

E

ST

SE

189TH

13
6T

H

SE

SE 72ND ST

85TH
 AVE N

E

SE

11
2T

H
 A

V 
S

E

169TH CT

164TH PL SE

NE 12TH

BLVD

PL SE

40TH

90
TH

 A
VE

 N
E

167TH AV SE

142ND

CT

SE 2ND ST

15
9T

H
 A

VE
 N

E

ST

NE 36TH ST

SE

SE 8TH ST

12
1S

T 
PL

 S
E

90TH

NE 2ND PL

11
4T

H
 A

V

NE

16
6T

H
PL

NE 19TH ST

10
4T

H
  A

VE
  S

E

SE 78TH ST

   SE 62ND ST

14
1S

T 
AV

 S
E

171ST AV

10
4T

H
 A

V 
S

E

ST

15
1S

T 
PL

 N
E

AV SE

80
TH

 A
VE

 N
E

NE 25TH ST

NW V AR
ES

E
CT

18
5T

H

ST

37TH CT

NE

15
9T

H
 A

V 
S

E

121ST AV S
E

PL

   NE 2ND PL

N
E

EV
ER

G
R

EE
N

 P
O

IN
T 

R
D

NE 22ND PL

SE 12TH PL

SE

AV
 S

E

NE 25TH ST

SE 67TH PL

M
ED

INA CIR

WAY

SE 47TH PL

SE 64TH ST

13
6T

H

SE

SE

AV
.N

E
.

PL

SE

17
0T

H
 A

V 
S

E

N
E

PL
 N

E

17
0T

H
 A

V 
N

E

NE 5TH ST

AV

AV
   

 S
E

AV
 N

E

PL

NE 1ST PL

11TH

SE 71ST PL

SE 21ST PL

39TH

15
0T

H

SE

31ST ST

17
2N

D
 A

VE
 N

E

16
2N

D
 A

V 
N

E

NE 40TH

18TH

166TH
C

T
N

E

SE 18TH

SE   ALLEN   RD

12
7T

H
 P

L 
S

E

AV

SE

16
2N

D PL S
E

SE

17
4T

H 
AV

 N
E

NE 6TH

16
6T

H

AV
E

13
1S

T 
PL

 N
E

SE

SE

CO
AL CREEK PKW

Y SE

10
6T

H
 P

L

PL

191ST

181ST

SE

PL

14
5T

H
 A

V 
S

E

AV
 N

E

SO
M

E
R

SET

SE 50TH

66
TH ST

SE 55TH ST

ST

11
3T

H

19
3R

D

NE 14TH PL

14
5T

H
 A

V 
S

E

SE 22ND ST

SE 49TH ST

12
6T

H
 P

L 
N

E

HUNTS PT PL

NE 27TH

N
E

PL

94
TH

 A
VE

 N
E

12
6T

H
 A

VE
 S

E

SE 9TH

17
0T

H
 A

V 
S

E

N
E

96
TH

 A
VE

 N
E

NE

NE 17TH

12
2N

D

139TH
 AV S

E

10
4T

H

SE 47TH PL

SE 60TH ST

10
0T

H
 A

V 
N

E

SE 26TH ST

43RD

AV
E 

N
E

12
2N

D
 P

L 
N

E

14
3R

D
 A

V 
S

E

PL
 S

E

11
5T

H

155TH PL SE

18
9T

H

NE 47TH ST

NE 3RD PL

16
1S

T

HIGHLAND DRIVE SE

174TH
 AV S

E

NE 18TH ST

NO
RT

HU
P 

W
AY

BE
LL

E
VU

E 
R

ED
M

O
N

D
 R

D

SE ALLEN RD

PL

14TH ST

10
6T

H

13
8T

H
 A

V 
S

E

SE

PL N
E

SE 27TH PL

AV

14
2N

D

145TH PL SE

40TH PL

SE

25TH ST

NE

134TH
 PL

CT SE

15
3R

D

NE 6TH PL

17
7T

H
 A

V

AV
 S

E

1 60TH

PL
SE

10
9T

H
 A

V 
S

E

NE 5TH ST

AV
 S

E

ST

SE

CT

N
E

1ST ST

11
8T

H

11
0T

H

PL
 N

E

9 TH

SE 31ST ST

88
TH

 A
VE

 N
E

16
9T

H
 P

L 
SE

16
4T

H
 P

L 
N

E

14
5T

H
 A

V 
S

E

NE 39TH PL

PL

15
5

TH
PL SE

14
2N

D
 A

V 
N

E

AV
 N

E

13
3R

D
 A

V 
S

E

86
TH

 A
VE

 N
E

NE 38TH PL

SE 43RD PL

SE 59TH ST

11
8T

H
 A

VE
 S

E

17
4T

H
 P

L 
N

E

EV
ER

G
R

EE
N

 P
O

IN
T 

R
D

(7
6T

H
 A

VE
 N

E)

NE 21ST ST

NE 7TH ST

152ND PL NE

193R
D

 AV S
E

14
3T

H
 P

L 
S

E

AV
E 

N
E

PL

SE 61ST ST

5TH ST

11
0T

H
 A

V 
S

E

186TH AV NE

SE

DR

PL S
E

16
8T

H P
L

AV NE

14
4T

H
 P

L 
N

E

ST

SE

163RD
AVE

NE

SE 18TH ST

81
ST

 A
VE

 N
E

NE

NE 31ST

NE 25TH ST

NE 17TH ST

CT

AV
E 

N
E

137TH
 PL SE

NE

PL N
E

15
6T

H A
VE S

E

SE

82
N

D
 A

VE
 N

E

NE 28TH ST

NE 12TH ST

NE 17TH ST

18
9T

H

13
7T

H
 P

L 
S

E

S E 80TH PL

SE 23RD PL

SE 80th CT

15
2N

D

15
4T

H
 A

VE
 S

E

15
6T

H
 A

V 
S

E

192N
D

 LN
 S

E

16
4T

H
PL

SE

12
2N

D
 A

V 
S

E

SE 20TH PL

PL

PKW
AY

13
8T

H
 P

L 
S

E

13
9T

H
 A

V 
S

E

NORTHUP WAY

96
TH

 A
V 

N
E

NE 19TH PL

NE 6TH PL

127TH
 AV S

E

COAL
C

RE
EK

PK
W

Y
SE

45TH

79
TH

 A
VE

 N
E

NE 35TH ST

NE 24TH ST

(9
9T

H
AV

N
E)

16
0T

H

138TH AV SE

SE 20TH ST

ST

NE 42ND

SE

3RD ST

14
9T

H

AV SE

16
0T

H
 A

V 
SE

SE 60TH ST

123R
D

 AV S
E

SE 4 8TH PL

NE 32ND

NE 16TH ST

13
6T

H

SE 79th DR

NE 30TH PL

123R
D

 PL S
E

16
0T

H
 A

V 
SE

NE

PL

16
2N

D

SE

WAY

AV
 N

E

SE

10
7T

H

NE

NE 50TH ST

SE 52ND ST

PL
 S

E

B ST

NE 12TH ST

CT

10
0T

H
 A

V 
S

E

SE 64TH ST

NE 26TH ST

PL NE

12
8T

H
 A

V 
N

E

PL NE

NE 8TH

13
0t

h 
PL

 S
E

TH

105TH

N
E

AV
 N

E

10
9T

H
 A

V 
S

E

NE 6TH ST

48TH

NE 2N
D ST

AV N
E

NE 3RD ST

10
1 

P
L 

SE

SE 45TH PL

13
4T

H
 P

L 
S

E

10TH ST

ST

13
2N

D
 A

V 
S

E

34TH

SE 37TH ST

17
6T

H

155TH PL SE

SE

16
9T

H
 P

L 
S

E

C
O

AL
C

R
EE

K
PKW

Y
S

E

WAY     S
E

SE

ST

AV
E 

N
E

SE 23RD PL

AV
 S

E

SE 45TH PL

10
8T

H
 A

V 
S

E

12
1S

T 
AV

 S
E

SE

AV
 N

E

SE N
EW

PORT W
Y

7TH PL

14
0T

H

155TH

PL NE

AV

NE   P
OINTS   D

R

12
4T

H
 P

L 
N

E

AV
E 

N
E

NE 12TH

17
2N

D
 A

V 
N

E

15
5

T H
PL SE

18
0T

H
 C

T 
N

E

SE 40TH PL

AV

17
3R

D
 A

V 
N

E

SE 30TH ST

112TH

AV

AV
E

65TH

C
ASC

AD
E K

EY

PL

15
2N

D
 P

L 
S

E

SE 16TH PL

10
8T

H
 A

V 
S

E

AV
E

LA
KE

 H
EI

G
HT

S

SE 42ND ST

SE  59TH ST

SE

ST

SE 54TH ST

N
E

S E 6
3 R

D
PL

NE 30TH PL

NE

SE 1ST ST

ST

PL SE

NE 5TH ST

14
1S

T

11
9

TH

AVE

N
E

24TH

SE 47TH PL

17
2N

D

SE 66TH ST

8TH

16
8T

H P
L S

E

16
0T

H
 A

VE
 N

E

16
9T

H
 P

L 
N

E

14
5T

H
 A

V 
S

E

PL

12
4T

H
 A

V 
N

E

10
3R

D
 A

V 
S

E

13
4T

H

SE 16TH ST

LA
NE

NE 6TH ST

N
E

AV
 S

E

10
1S

T

N
E

48TH

WAY

NE 21ST ST

SE 25TH ST

143RD AVE

PL

16
8T

H
 A

V

NE 20TH PL

SE  46TH

22ND

PL
 S

E

SE 15TH ST

21ST ST

NE 30TH

SE 28TH PL

27TH ST

55TH

PL NE

47TH

18
4T

H
 A

V 
N

E

94TH
 AVE N

E

(NE 12TH ST)

SE 45TH PL

BE
LL

E
VU

E 
 A

VE
  N

E

NE 31ST PL

10
9T

H PL N
E

12
1S

T

PL
 S

E

150 AV

SE 67TH ST

98
TH

 A
V 

N
E

14TH

AV
 S

E

SE

HILLS

25TH

19
0T

H
 A

V 
S

E

46TH

PL NE

SE 73RD ST

N
E

DETWILLER LN

134
TH

LN
N

E

SE

NE 10TH ST

NE 9TH

NE 13TH ST

SE 48TH

SE 14TH ST

12
9T

H

KE
Y

NE 36TH ST

NE

SE 70TH ST

NE

10
0T

H
 P

L 
S

E

AV
 N

E

NE 5TH PL

NE 14TH PL

AV

MAIN ST

14
8T

H
 D

R
 S

E

PL

12
3R

D
 A

V 
S

E

KI
LL

A
R

N
EY

 W
AY

CO
UG

AR

16
8T

H
 A

V 
S

E

81
ST

 A
VE

 N
E

SE 70TH ST

BLVD
 NE

14
9T

H

16
7T

H

NE POINTS

PL

179TH
 PL N

E

SE 41ST

AV
E

PL
 S

E

ST

17
5T

H
  A

V

SE 10TH PL

NE

G
O

LF

SE 68TH

CT

31ST

13
4T

H
 A

VE
 S

E

99
TH

16
9T

H
 A

V 
N

E

KAMBER RD

NE 27TH PL

SE 45TH ST

12
7T

H

NE 11TH PL

SO
M

E
R

SE
T

O
VER

LAKE DR W

NE 42ND ST

NE 13TH ST

3RD

NE 4TH ST

NE 47TH ST

NE 10TH ST

SE

SE 19TH ST

NE 24TH ST

NE 3RD

SE

136TH AV SE

PL

BLVD     
SE

17
0T

H
 P

L 
S

E

PL
 S

E

NE 2ND ST

157TH
 AV S

E

N
E

13
4T

H

FA
C

TO
R

IA
 B

LV
D

SE 46TH PL

156TH
 AV SE

95
TH

SE 35TH ST

NE 24TH

SE

SE A
LLE

N

12
5T

H
 A

V 
S

E

SE 59TH ST

SE 55TH ST

16
4T

H
 A

V 
S

E

SE 58TH ST

SE 51ST PL

PL.NE

111TH AV NE

SE

165TH
 PL N

E

PL

17
8T

H

NE

59TH

163RD
P L

S E

ST

SE 58TH PL

SE 10TH

N
E

NE 3RD ST

SE 23RD ST

NE 20TH PL

SE 31ST ST

SE

N
E

14
0T

H
 A

VE
 N

E

NE 36TH PL

CT

14
0T

H
 A

V 
S

E

87
TH

 A
VE

 N
E

SE 49TH PL

15
1S

T

(NE 9TH ST)

15
2N

D
 A

VE
 N

E

ST

12
3R

D
 P

L 
S

E

NE

177TH
 AVE

 SE

SE 29TH

16
4T

H

NE 23RD PL

CONNECTOR

SE 72ND ST

163RD

NE

45TH CT

PL
 S

E

NE 18TH PL

127TH
 PL S

E

15
5T

H

NE 13TH PL

SE  20TH

10
0T

H

96
TH

 A
VE

 N
E

NE 3RD ST

SE 47TH ST

14
2 P

L

12
1S

T

N
O

R
TH

SID
E

   R
D

SE

11
0T

H
 A

V 
N

E

10
0T

H
 A

V 
N

E

ST

SE 13TH ST

13
7T

H
 A

VE
 N

E

ST

ST

10
6T

H

77
TH

12
3R

D
 A

VE
 S

E

SE 17TH

SE

NE 39TH ST

SO
M

E
R

SE
T 

D
R

 S
E

LAKEMONT BLVD SE

33RD

HILLS

14
0T

H

NE

48TH

12
3R

D
 A

V 
S

E

PL SE

CT

130TH AVE NE

SE 33RD PL

PL

42ND

15
9T

H

SE

SE

SE 20TH

PL

142ND

(99TH AVNE)

PL

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!
!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!
!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!
!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!
!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

(

!

(

(

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!
!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

(

!

!

!

!

(

(

!

!

!
!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!!

!

!

!

!
!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
(

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!
!

!
!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

(

(

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!
!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!
!

!

(

(

!

!

!

!!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

(

!

!

(

!

!

(

!

!

!

!

(

!

!

!(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!
!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

! !

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!
!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

! !

(

(

!

(

!

!

!

!

! !

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

(

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

(

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!
!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

(

!

!

(

!

!

!

!

(

(

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

(

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

(

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

(

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!
!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

(

!

!

!

(

!

!

!

!

!

!

!

(

!

!
!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

(

(

!

!

(

!

!

!

(

!

!

(

(

(

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

(

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!
!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!
!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!
!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!
!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!
(

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

(

(

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!
!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

(

(

!

!

!

!

! (

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!
!

!

!

!

!

!

!

(

!

!

!

!

(

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!
!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

(

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!
!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!
!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!
!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

(

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

(

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!
!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

(

(

!

!

!

!

!

(

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

(

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

(

!

!

!

(

!

!

!

(

!

!

(

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

(

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

(

!

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

(

!

!

!

!

!

!

(

(

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

(

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(

!

!

!

!

(

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

(

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!)

!*

!)

!)

!)

!*
!)

!)

!.

!)

!)!)

!)

!*!*

!)

!*

!)

!)

!*
!*

!)

!.

!.

!.

!)

!)

!)

!*

!)

!)

!)

!.

!)

!)
!)

!)

!.

!)

!)

!)

!.

!*

!)

!*

!)

!)

!)

!)

!)

!)

!)

!)

!)

SUNSET

BAGLEY

GRANGE

MEDINA

FLUSH 9

PARKERS

LAKEMONT

MIDLAKES

FLUSH #8

BELLEVUE

FLUSH #6

FLUSH #7

FLUSH #1

FLUSH #4

FLUSH #5

FLUSH #2

FLUSH #3

STATION 7

STATION 6

PALISADES

WILBURTON

WILBURTON

KILLARNEY

COZY COVE

LAKECREST

SOUTHRIDGE

STATION 16

STATION 12

HEATHFIELD

BELLEFIELD

YARROW BAY

SWEYOLOCKEN

MEYDENBAUER

FAIRWEATHER

HUNTS POINT

LAKE HEIGHTS

NEWPORT LIFT

NEWPORT PUMP

YARROW POINT

EMERALD RIDGE

CEDAR TERRACE

KIMBERLEE PARK

LIFT STATION 2

LIFT STATION 1

PLEASURE POINT

EVERGREEN EAST
EVERGREEN WEST

MEDINA CITY HALL

FLUSH 10

COZY COVE GEN.

STATION 17

STATION 18

STATION 19

STATION 4

!520

§̈¦405

!520

§̈¦405

§̈¦405

§̈¦90

§̈¦90

Lake

Lake
Bellevue

Lake
Larsen

Lake

Boren

Phantom

Clyde

Loch

Washington
Lake

Sammamish
Lake

Washington
Lake

The information on this map is a geographic representation derived from the City o
Bellevue Geographic Information System. The City of Bellevue does not guarante
that the information on this map is accurate or complete. This map is provided on a
"as is" basis and disclaims all warranties, express or implied, including but not limite
to warranties of merchantability, fitness for a particular purpose and non-infringemen
Any commercial use or sale of this map or portions thereof, is prohibited withou
express written authorization by the City of Bellevue. The City of Bellevue is no
responsible for any damages arising from the use of information on this map. Use o
this map is at user's risk. Users should verify the information before making projec
commitments.

Coordinate System:  State Plane, Washington North Zone,
NAD83 NSRS2007 (Bellevue)

Sources:
City of Bellevue

"

Legend

( Clean Out

! Manhole

!. Metro  Pump Station

!) Bellevue Pump Station

!* Flush Station

Force Main

!
!
!
!
!
!
!
!
!
!

!
!
!
!
!

16 Inch Olympic Pipeline

20 Inch Olympic Pipeline

City Limit

Sewer Pipe*

Metro Trunkline

Wastewater Service Area

*Sewer pipe color corresponds to the sewer basin

0 0.5 10.25
Miles

0 1,000 2,000 3,000 4,000
Feet

!
!
!
!
!
!!
!!!
!!!!!
!!
!
!
!!!!
!!!
!!
!
!!
!
!
!
!!!!
!
!!
!
!
!
!
!
!
!!
!
!! !!!!!!!!! !

!!!
!!
!!
!!
!!
!!
!!!
!!!
!!!
!!!
!!
!!
!!!
!!!
!!
!!!
!!!
!!
!!!
!!!
!!
!!!
!!
!!!!
!!!!
!
!
!

!
!

!
!
!!
!!!

aaaaaaaMedinaMedinanainniiiiii aa

EV
ER

G
RRRRRRRR

EEE
NNNNNNNN

 P
O

IN
T 

R
D

EV
ER

G
R

EE
N

 P
O

IN
T 

R
D

(
VE

 N
E)

(7
6T

H
 A

V
N

76
TH

AVVAVVV
E 

N
E)

(7
6T

H
 A

VE
 N

E)

NE 3RDNE 3RD

O
VE

R
LA

KE
 D

RRDRRDRRRRRR
 E

O
VE

R
LA

KE
 D

R 
E

14
0T

H
 P

LLPLL
14

0T
H

 P
L

15
7T

H
 A

V 
N

EEEE
15

7T
H

 A
V 

N
E

15
0T

HHHTHHHHH
15

0T
H

H STH SHHH HTHTHHH1T1T11T111E 1E 1E 11TH SENENNENNNNNNNNNNNN 1THNNNENNE 11TH ST

16
3R

D
 A

16
3R

D
 A

TTTSTTTST STTTNE 1ST STTNE 1ST ST

88
TH

 A
VE

88
TH

 A
VE

SESEEESEESE

97
TH

 A
VE

 NNNN
E

97
TH

 A
VE

 N
E

16
8T

H
A

H
 A

V 
N

E
16

8T
H

 A
V 

N
E

12
8T

H
 A

V 
N

E
12

8T
H

 A
V 

N
E

14
1S

TTTT 
PL

 N
PL

 NNNNNN
E

14
1S

T 
PL

 N
E

16
1S

T 
AV

E
 N

16
1S

T 
AV

E
 N

NENE

STTTTSST

E 10TH STEENE 10TEENE 10TH SNE 10TH ST

AAAAAAAVAVVVVVVV
 NNNNNNN

EE
AV

 N
E

14
5T

H
14

5T
H

14
5T

H
 A

V 
N

E
14

5T
H

 A
V 

N
E

STSTSSSSTTSSSTST

15
1S

T 
PL

 N
E

N
EEEE

15
1S

T 
PL

 N
E

LLL

NE 16TH PL

NE 16TH PL

177
2

17
27217
272
N

17
272772
N272
ND P

L 
NN NL
NENNE

L
NNNNENNENENNENEEE

17
2N

D P
L 

NE

NENE

LAKE WASHINGTON BLVD NE

LAKE WASHINGTON BLVD NE

13
TH

13
TH

84
TH

84
TH

LLEVUEEEEE
LLEVUE

RDDRDDDDRDRD
E

RDRR
GEGE R
GEGE

R

DGEGE
IDGE
D

RIDG
RIDGE RD

PLPL

17
5T

H
 P

L 
NN

L
NN

17
5T

H
 P

L 
N

PLPL

13333
232

N
D

 A
VE

 N
E

13
2N

D
 A

VE
 N

E

WWWWWWWW
LLAA

KKEEEE
SSAAAA

MMMMMM
MM

AAMM
IISS

HH
PPPPPKKKKKKKKKKK

WWWWWWWWWWWWWWWWWWWWWWWWW
YYYYYYYYYYY

WWWWW

NNNNNNNNNNNEEEEEE

16
2262
N2262
N222N222N

DDDD
N

DDDDD
16

2N
D

NENE

NE 16TH PLH PLNE 16TH PLPNE 16TH PH6NE 16TH PL

TTH STTNE 13TH SNE 13TH ST

1ST
1ST

AVAV

98
TH

98
TH

1111110
2N

D
10

2N
D

PLLPLLLLPLPL

STTTH ST5TH5TTE 55NE 5TH S5NE 5TH SNE 5TH ST

LPLLPLLPLPPL
H PPLPPLPLPL

3TH P
313TH3

NE 13T
NE 13TH PL

NE 14TH PLNE 14TH PLNE 14TH PL

NE 17TH PLNE 17TH PL

17
4T

H
 P

LLPLLLL
17

4T
H

 P
L

111177777
97999999999999

T9T99TTT
HTHH

 C
H

C
HH

CCCCC
T 

N
C

T 
N

TT
NNNNN

EEEEEEEEE
17

9T
H

 C
T 

N
E

185TH AVE NE

185TH AVE NE

TTSTSTH SH STHTH STTSS4T4TT S1414E 1E 1 HHTT44411NNEENNNN 44NE 14THNE 14TH ST

VVII NNYYAARRDD CC RR (( NNEEEEEEEEEEEEEEE 1100TTHH SSSSSSSSTTTTTTTT )))))))))))))

NN EE

11SS
TT

RCRCCCRCNYARD   CCRARD   CCCCVINYARD   CCVINYARD CCCCCNYARD CRRRVINYARD   CR

NE 12TH STNE 12TH ST

14
7T

H
 P

L 
N

EEEEE
14

7T
H

 P
L 

N
E

AV
 N

E
AV

 N
E

NNEEEE N
EEEEEEEE

N
E

AV
 S

E
AV

 S
E

AAAAAVAVVVV
EEEEEE 

N
E

NNNNNN
EEEEEE

AV
E 

N
E

SE 2ND STSE 2ND ST

NE 12TH PLNE 12TH PL

STTSTSTSTST

NE 4TH ST

NNENNENNENE 4TH ST

AV
E 

N
EEEE

AV
E 

N
E

AVAV

NE 16TH STNE 16TH ST

88888080000
T0TTTT

HHHHHHH
 AAA

VAVAVAVAV
 VVVVVV 
N

V
NNNNNN

EEEEE
80

TH
 A

V 
N

E

S
EE

S
E

NE 13T333T33TH333T33TH ST

NE 13TH ST

STST SSTHHE 13T13 TTH SHE 13TENE 1ENN SSN 3THH3 TNE 13TH ST

HHTHTHTHHTH
7THHH

77TH

NENE 77
NENE 
NENENENNNNNNENNNE 77TH

91
ST

91
ST

TTTSTSTH SH STHTH TSTHH6T6T1616NE 1NE 1 TT6611EENNE 16NN SSNN 6TH SNE 16TH ST

PLPL

1111444
7T

H
 P

LLLL
14

7T
H

 P
L

STTSTT
ST ST
TT S

ST ST
TT

1ST STT

NE 1ST

NE 1ST ST

10
6T

HTH
10

6T
H

13
1S

T 
AV

 N
E

13
1S

T 
AV

 N
E

MAINMAIN

6TH PLTNE 16TH PLTNE 16TH PNE 16TH PL

1111110
2N

D
 A

V 
N

E
10

2N
D

 A
V 

N
E

TTSTSTSSTSSH SSE 15TH TTSSSSNE 15TH SSHNE 15TH ST

HHHHHHHTH
89T
89TH

NNNNNNN
E

N
E

14
6T

H
 P

L 
N

E
14

6T
H

 P
L 

N
E

88
TH

 A
VE

 N
E

88
TH

 A
VE

 N
E

TTSTSTTSTH SH STHTHHH4T4TE 4E 4TT44NENENNEENN SS44 H SNE 4TH ST

111111111
616666
T6T666666666T

H
 A

VVAVV
 

AVV
 N

E
11

6T
H

 A
V 

N
E

AVVVAV

STS SSTHT7TE 7NE 7TH STTH SHTT77EENNNN SSHH SSNE 7TH ST

14
3R

D
 A

VAVVVVVVVVVVV
EEEE

 N
E

14
3R

D
 A

VE
 N

E

NEEENEEENEENE

NNEE 1100TTHH SSTTTTTTTT

13
6T

H
 P

L 
N

13
6T

H
 P

L 
N

NE 6TH STNE 6TH ST

15
2N

D
 P

L 
NNN

EEEEEEE
15

2N
D

 P
L 

N
E

168TH
168TH

16
5T

H
 A

V 
N

EEEE
16

5T
H

 A
V 

N
E

888886866
T66T

H
 A

VAVVAVV
E 

N
EE

N
EEEE

86
TH

 A
VE

 N
E

TTSTSTTTH SSH SSHTE 5THTNE 5TH SS5TH SNE 5TH ST

9990
TH

 A
VE

 

90
TH

 A
VE

STSTSTH SSSTHHH6T6TE 66E 6T TTH SHHTNE 6NE 6EENNNNE 6TH SSSSHHH66 SS66NE 6TH ST

SEEEEEEEEEEEESE

W LAKE SAMMAMISH PARKWAY NENENENENEEEEEENEEEEEENEEEEEE

W LAKE SAMMAMISH PARKWAY NE

STSTSTSSSSST

14
1S

T 
PLLPLL

14
1S

T 
PL

RRDDDR  D  NNEEN RRRRRDDNNRGREEN DRRREVERGREEN  DDEVERGREEN DRRRGREEN DRRRGREEVERGREEN  DR

11
0T

H
 P

LL SSSS
11

0T
H

 P
L

79T979TH79TH

EEEEEVEVEVV
EVVEVVVVVVVVVVV
EEEEERERERRRRRRRRRRRRR

G
RRR

GGGGGG
R

GG
RRRRRRRRRRRR

E
RRRR

EEEEEEEEEEEEEEEE
NNNNNNNNNNNNNN

P
NN

 PPPPPP
OPOPPOPOPPOOOOOOOOOOOOOOO

I
OOOOO

IIIIINIINNNNNNNNNNNNNN
T

N
TTT

N
TT

R
T

R
T

R
T

R
T 

RRRRRRRRRRRRRR
D

RRR
DDDDDDDDDDDDDD

EV
ER

G
R

EE
N

 P
O

IN
T 

R
D

(7
6T

H
 A

VE
 NNN

E)
N

E
76

TH
 A

VEE
NNNNNNN

E)
(7

6T
H

 A
VE

 N
E)

9THH
19TH
19TH

STST

15
9T

H
15

9T
H

14444
343
R

D
14

3R
D

STST

RRRRRRRRRRRIIIIDDDDDDDDDDDGGGGGGEEEEEE

RRRRRRRRRRDDDDDDDD

N
E

N
E

13TH
13TH

PPLLPPLLPPL

PLPL

AVAVVVVVV
 N

EEEE
AV

 N
E

NE 5THNE 5TH

16
9T

HTH9T
HTHTHTHTHH

 A
VV

16
9T

H
 A

V

SE 1STTTTSTTST
SE 1ST

P
N

E
PL

 NNNNN
EEEEE

PL
 N

E

PL
 N

EEE
PL

 N
E

BBBBEBE
LL

E
VU

E 
 WWW

AA
W

AYAAAAYAYYY
  N

Y
NNNNN

EEEE
BE

LL
E

VU
E 

 W
AY

  N
E

NE 6TH STNNNE 6TH SNE 6TH ST

SS
E

S
E

15
8T

HHTHHH
15

8T
H

16
0T

H
 A

16
0T

H
 A

THHTHH

NE 16TH

NENE 1
NNENNNNNNNENNENE 16TH

2ND ST2ND ST

16T6THTHH6TT16THH616TH

AV
 N

E
AV

 N
E

89
TH

 P
89

TH
 P

EENENE 15
1S

TT
15

1S
T

73733
R3RRR73
R

1118181881818
78887
TH

A
H

 AA
VAAVVVVVVVVV

18
7T

H
 A

V

VUVUVUVUEVEVEVEVUVUVUVUVUVEVVEVUULVUUVUVUVPL

16
9T

H
 AAAAAAAA

VE
 N

E
16

9T
H

 A
VE

 N
E

12
0T

H
 A

V 
NNNNNNNN

EEEE
12

0T
H

 A
V 

N
E

NENE

10
2N

D
 A

V 
N

E
10

2N
D

 A
V 

N
E

THH5T5T155TTE 1E 1151NEENEENNNN 55NE 15TH

N
E

N
E

UUUUPPLL AANNDDDDDDDDDDDD RRRRRRRRRRRRDDDDDDDDDDDDDDDDDD

99
TH

 A
V 

N
E

99
TH

 A
V 

N
E

STST

D PPRD PRRNE 3RDDDNE 3RDDD3RD PLDNE 3RRNE 3RD PLRRNE 3RD PL

91
ST

 A
V 

N
E

91
ST

 A
V 

N
E

15
5T

HHHH
 P

L
HHH

PL
 N

E
15

5T
H

 P
L 

N
E

10
7T

H
 A

V 
S

AAAAAAAAAAAV
 S

EEEEEE
10

7T
H

 A
V 

S
E

13
443444
TTTH

 A
VE

 N
E

13
4T

H
 A

VE
 N

E

UP
LAALAA

ND
 R

D

UP
LA

ND
 R

D

16
6T

HHHHHHH
 A

V 
N

E
16

6T
H

 A
V 

N
E

NE 12TH STNE 12TH ST

NE 16TH STNE 16TH ST

13
0T

H
 A

V 
N

E
13

0T
H

 A
V 

N
E

177177
8T

H
 A

V
17

8T
H

 A
V

12
3R

D
 P

LL
12

3R
D

 P
L

130TH
 AV N

E
130TH

 AV N
E

AVVVVVVAV

10TH010THHTHH
10TH

NE 14TH STNE 14TH ST

16
8T

H
8T

H
68

THH
A

H
 A

H
AAAAAAVAVVVVV

EEEEE
 NNNNN

E
N

EEEEE
16

8T
H

 A
VE

 N
E

122222
2N

D
 P

L
12

2N
D

 P
L

11111110
6T

H
 A

V 
N

EEEEEEEE
10

6T
H

 A
V 

N
E

PLPPPPLPPL

NE 12TH STNE 12TH ST

(
H

AV
 N

E)

(1
86

TH
 

HTH
AV

 N
E)

(1
86

TH
 A

V 
N

E)

NE 10TH PLL0TH PLLNE 10TH PNE 10TH PL

14
7477777

T7TTT
H

 L
NNLNNNN

14
7T

H
 L

N

PLPLPPLLPPL

NENENEENEENNNE

NE 1ST PL (PVT)

N
1S

L

ENE 1ST PL (PV

NE 1ST PL (PVT)

NE 18TH STNE 18TH ST

NEEEENEEEEENNE

99
T

99
T

EEENEENENENEEE
HHNE
HHHHV
NEN HHV
NE

THTHTHTHV NN
8T8TTTAV

N
AV

6666AVV 868AVAV NE

AV
 N

E
AV

 N
E

NE 17TH STNE 17TH ST

88888484444
T4TTTT

H
 A

H
A

HHHH
AV

E 
N

EEE
84

TH
 A

VE
 N

E

PLL
NE 5TH P
NE 5TH PL

17
3R

D
 A

VE
 NNNNNNNNNNNNNN

ENNE
17

3R
D

 A
VE

 N
E

TTSSTSS SSE 14THE NE 14TH STTTSSE 14THENNE 144TH SSNE 14TH ST

NENE

EEE
NNN

PL
N

PL
N

E

16
5

H
5T

HHHH
 A

V 
N

E
16

5T
H

 A
V 

N
E

18
7T

H
 A

VVVVVV 
N

V
N

E
18

7T
H

 A
V 

N
E

SSSSSSSSEEEE

NE 4TH PLNE 4TH PL

TTSTTE 14TH STTTNE 14TH STTNE 14TH ST

NE 15TH STNE 15TH ST

(R(R
OSEMONT BLV

D

(R

BLV
DVD)

VVD)D
LV

((R(R
O

(R(R
OSEMONT BLVLV

D
LVLV

D
LV

DVVD)
VD)
VD)
VD)D)

(R
OSEMONT BLV

D)

E 2ND22ND2SE 2NDSE 2ND

VINYARD   CRVINYARD   CR

16
46446444444

TH
 P

L 
NNNN

EEEEEEEE
16

4T
H

 P
L 

N
E

NENE

PL
   

 N
E

PL
   

 N
E

STS
NNENNE
STT

EE
S
NN
SS
NNNN
ST

NENE

AAAAV
 S

AV
 S

AV
 V
SSS

E
S

EEE
AV

 S
E

16
5T

H
 AA

VAAAAVAAV
 N

E
16

5T
H

 A
V 

N
E

PLPL

NE 11TH PLNE 11TH PL

AVAVAVAVAVVVVVAV

T)T)STT(NE 12TH STNE 12TH S(NE 12TH ST))TTSSSHHT121EENNNN ))22(( SSSSHH(( ))S(NE 12TH ST)

10
7T

H
10

7T
H

AV
 N

E
AV

 N
E

NE 3R
DD

P
3R

D PD
PLPPLPPL

NE 3R
D PL

AAAAAAVAAVVVVVVV
 V
N

E
AV

 N
E

177TTHT17TH STH117TH ST

16
6T66TTT

H
E

H
 P

L 
N

EEEEE
16

6T
H

 P
L 

N
E

17
1S

T P
ST PPLPPLPPL N

E

17
1S

T PL N
E

17
6T

H
 A

VE
 NNNNNNNN

E
N

EEE
17

6T
H

 A
VE

 N
E

EEVVEERRGGRREEEEEEENNNNNNNN DDDDRRRRRRRRRRRRRR

TTTSTTTSTST

NE 9TH STNE 9TH ST

NNNE 14THHHHHTHHHTH
NE 14TH

OOOOO
V

O
V

O
V

O
VVEEVEE

REER
LAALALAALAAALAA

KE
O

VE
R

LA
KE

13
6T

H
A

H
 AA

V 
N

E
13

6T
H

 A
V 

N
E

N
E

N
E

N
E

NN
E

NNN
E

NNNNNN
AV N
AV N

E

N
O

RR
T

RR
T

R
TH

UU
H

U
P

UUU
P

UU
P

U
P

U
PPPPP 

W
P

WW
PPP

WWW
Y

WW
Y

W
YYYYYYY

N
O

R
TH

U
P 

W
Y

BBBBBBE
LL

E
VU

E 
 AA

VE
  N

E
BE

LL
E

VU
E 

 A
VE

  N
E

13
4TTT

H
 A

V
HTTH

AVVVVV
 N

E
13

4T
H

 A
V 

N
E

NE 2ND ST

NNENNNNE 2ND ST

15
4TTTT

H
 P

L 
N

EE
15

4T
H

 P
L 

N
E

NE 1E 11ST1NE 1ST ST
NE 1ST ST

99
TH

99
TH

NE 3RD STNE 3RD ST

16
6T

H
 A

16
6T

H
 A

NE 1STSTT ST STT STSTTTSTTSTSS SNE 1ST ST

STST

9TH9TH

94
TTTHTTTTTTTH

 A
VVAVVAVV

 N
E

94
TH

 A
V 

N
E

95
TH

95
TH

PL
 N

E
PL

 N
E

16
8T

H
 PPPP

LPL
 N

E
16

8T
H

 P
L 

N
E

86666666
T6T

H
86

TH

18
0T

H
 A

VAVVVV
E

 N
E

18
0T

H
 A

VE
 N

E

16
4464

T4644
TH

 A
VAVVAVVVV

 N
E

16
4T

H
 A

V 
N

E

170TH
170TH

PLPLLLNE 7TH PLLNE 7TH PNE 7TH PL

NENE

AV N
E

AV N
E

STST

14
1S

T 
AVAV

ST
AVV

14
1S

T 
AV

15
0T

HTHTHTHHHH
15

0T
H

N
E

N
E

AAAV
 N

EEEEEEE
AV

 N
E

10
8000008
TH

A
H

 A
V 

N
E

10
8T

H
 A

V 
N

E

NE 12TH STNE 12TH ST

HHHHTHHNE 4TNE 4TH

R
OO

R
O

R
O

S
O

R
OO

S
OOO

SE
M

O
N

T 
B(1(1((1BB((((B((BLBL(1(1(1(1B((((L(1(111L

VL181818181111V8
6868686V
D86868686VV86868686
DD6T6T6T6T6T6T6T6T6TTDDTT

R
O

SE
M

O
N

T 
BL

V
D

NNNENENENENENENE NENENEE ENE 

MAIN STMAIN ST

17
0T

H 
AV

NN
AV

 NN
ENNE

17
0T

H 
AV

 N
E

17
2N

D
 P

L 
N

17
2N

D
 P

L 
N

AVVVVV
EVVE

 NNNNNNN
E

N
EEEEE

AV
E 

N
E

NE 18TH STNE 18TH ST

17
8T

HHHHHHH
17

8T
H

STST

SSSSSUSUSSUUUUU
N

S
E

N
S

E
NNN

SSS
EEETETT

 WWWWWWWWWWWWWWWW
A

Y
A

Y
A

W
AAAA

SU
N

S
ET

 W
A

Y

AATTTTAATTTTAAA
V 

N
EEEEEEE

AV
 N

E

N
E

NNN
VE NN

86TH
 AVE

86TH
 AVE N

E

NE 12TH STNE 12TH ST

L N
E

 N
E

E 15TH PLNE 15TH PLLNE 15TH PNE 15TH PL

TTSTST SSTH TTH SNNNNE 6TH SSSSNE 6TH ST

THH
4THH

NE 4TH

NE 4TH

NE 5THNE 5TH

10
303
R

D
 A

V 
N

E
10

3R
D

 A
V 

N
E

N
EEEE

N
E

69TH AV NE

669T
16696
169
166616161161169TH AV NE

NE 6TH STNE 6TH ST

HILLTOP  RDHILLTOP  RD

17117117
0

17
0T

H PL N
E

17
0T

H PL N
E

STST

10100
0T

HHH
 AAAAA

VAAV
 N

E
V

N
E

N
EERRRR EERRRR

10
0T

H
 A

V 
N

E

TTTSTSTSTTTTTSSTSSSSSSTSTSST

NE 10TTT0TNE 10TH SH S0TH STSTTTTH SHTTTNE 10TH SSHHNE 10TH ST

NE 14TH STNE 14TH ST

TSTSTST
171ST
171ST

15
252222

N
D

 A
V 

N
E

V
N

EE
15

2N
D

 A
V 

N
E

12
9T

H
 P

L 
N

E
12

9T
H

 P
L 

N
E

15
4TT

HTH
15

4T
H

3RD ST

3
E

3R3
NE 3R
NE

3
NE

3
ENNENNENNENNE 3RD ST

NE 19TH PLNE 19TH PL

 A
VAV

 S
E

AV
 S

E

SESE

15
3R

D
15

3R
D

HH

IILLLL TTOOPP RRDD
(( NNNNNEEEEEEE 111111111TTHH SSTT ))

NE 17TH PLNE 17TH PL

13
0T

H
 P

L 
N

E
13

0T
H

 P
L 

N
E

NENE

PLLE 15TH PLNE 15TH PNE 15TH PL

BELLEVUE-REDMOND RDDRDDRDD

BELLEVUE-REDMOND RD

NNNN
E

N
E

NEENEENENE

NE 10TH PLNE 10TH PL

E 8TH STTTTNE 8TH STENE 8NNE 8TNNNE 8TH STNE 8TH ST

HTHT5T5T55E 1E 1 HHTT15ENE 15THNE 15TH

R
O

G
R

O
G

R
O

AV
 N

EEEEEEEEE
AV

 N
E

THUP WAY

RTTRTRTRTHU
RTORRORNONORT

NONORNONORTHUP WAY

12
42444444

TH
 P

L 
N

E
12

4T
H

 P
L 

N
E

14
7T

HHHHH
14

7T
H

14
5T

H
 P

L 
NNN

EEEEEE
14

5T
H

 P
L 

N
E

17TH PL17TH PL

10
9T

H
10

9T
H

12
4T

H
 A

V 
NPLPLLPLEPLPLPLPLEPLPLPP

12
4T

H
 A

V 
N

E

THHTHTHTHTHHH4THT4T4TH

NENNNENNNENEENEENEENE

17
77777T7T

H
 A

VE
 

17
7T

H
 A

VE

17
2N

D
17

2N
D

N
E

N
E

1111

S
E

S
E

HHH4THHHNE 14THHNE 14TH
4TH STH NE 14TH STHNE 14TH STNE 14TH ST

SE 1ST STSE 1ST ST

STSTH SS8TH8TH TTSSHH8T8NE 1NE 18811NE 18ENN 8TH SSTNE 18TH ST

AV
 S

E
AV

 S
E

E 4TH PNENE 4TH PLENNNE 4 H PNE 4TH PL

1111111717777
6776
TH

 L
NNNNN

 N
N

 NNNNNNNN
EEE

17
6T

H
 L

N
 N

E

N
E

N
E

L 
S

EEE
L 

S
E

TTSTSTE 15TH S15TH STTE 15TH SNE 15THENNNE 15N 5TH SSNNNE 15TH ST

NNENENENENENNEENENEEENE

AV
E 

N
E

AV
E 

N
E

STTSTTSTSSTTHHHHSTSST

10
3R

D
10

3R
D

11116
7T

H
 P

L 
N

E
16

7T
H

 P
L 

N
E

17
2NNNNNNN

D
 

D
PPL

 L
NNNNN

E
N

EEE
17

2N
D

 P
L 

N
E

H
PL N

E
H

 P
THHHHTHH

80TH
88088088

1888818180TH
 PL N

E

STSH SH STH STNE 9TH SNE 9TH ST

TTSE 1STTSE 1SSE 1ST
TTE 1ST STTNE 1ST SNE 1ST ST

NE 4TH STNE 4TH ST

STSTH SSTHHE 16T16T TH SHTT11NE 16NEENN 6TH SSNN HH666NE 16TH STNE 16TH ST

SE 1ST STSE 1ST ST

16
8T

H
 A

V 
N

E
16

8T
H

 A
V 

N
E

PPH PPTH9TE 19E LLPPNE 19THENE 19TH PLENE 19TH PPHNE 19TH PL

12
9T

H
PL

 N
H

 PPPP
L 

N
E

12
9T

H
 P

L 
N

E

2ND PL NE
7272772N1717177272111111172ND PL NE

EEEEEEEEE
N

E
N

E
NEEEEEENNEEEEEEEEEEEEENNEEEE N

NNNNNNNNNNLL NNNN
PLP L L LLLLLLPP LLLLLLLLLLLLLLLLLLL

0 PPPPPPPPPPPPP
0 PP00 PPPP

90999990 PL N
E

NE 1ST ST

NE 1ST ST

NE 8TH PLNE 8TH PL

AVAV

NE 2ND PL

2N2N2N2ND
2

E
2N2

NE
2

NNENE 2ND PL

STST

MAIN STMAIN ST

N
EEEEEEEE

N
E

PLPL

NE 15TH ST15ENE 15TH ST

EE

NE 16TH STNE 16TH ST

NE 8TH STNE 8TH ST

PLLLLLLPLPL
NE 18TH PL
NE 18TH PL

11
1T

H
11

1T
H

12
0T

H
 A

V 
N

EEEEEEEE
12

0T
H

 A
V 

N
E

15
1S

TTTTTTT
15

1S
T

14
0T

H
 A

VVVVVV V
N

E
14

0T
H

 A
V 

N
E

17
2NN2NNN

DDDDDD
 C

D
C

T 
N

EE
N

EEEEEE
17

2N
D

 C
T 

N
E

16
9T

H
PL

H
 P

L 
N

E
16

9T
H

 P
L 

N
E

NNNENNNENEENEENE

NNEE 1100THTH
PLPL

WAY
WPUP WWW

UPUPUPUPPPHUP WP WPP

NORTHUP

NORTHUP WAY

15
6T

HTH
 A

VE
 N

E
15

6T
H

 A
VE

 N
E

85
TH

 A
VE

 N
E

85
TH

 A
VE

 N
E

180TH
 AVE NE

180TH
 AVE NE

16166
1S

T 
AV

 N
E

16
1S

T 
AV

 N
E

10
8T

HHHHH
 A

H
 AAAA

VAV
 S

E
10

8T
H

 A
V 

S
E

N ST
NNAIN ST
NNAIN ST
ININAININAIN

MAIN
MAIMAIMAMAAAAMAMAMAMAMMMAMMAAAMAMAIN ST

13
0T

H
 A

VE
 N

E
13

0T
H

 A
VE

 N
E

N
E

N
E

NE 7TH PLNE 7TH PL

15
5TTTTT

H
 A

V 
N

E
15

5T
H

 A
V 

N
E

PLPPLPLPLPPL

16
888888T

H
 A

V
16

8T
H

 A
V

17
8T

H
 AAAAAAA

VAV
E

17
8T

H
 A

VE

H PLHTTNE 14TH PHTNE 14TH PLHNE 14TH PL

STSTTT SS8THTHH SHE 8E 8E 8NEE 8T88E 8EENE 8NNNNN H SH SS888TNE 8TH ST

THTTHHH
 AAA

VAAVAVVVVV
E E E

NNN
E

TH
 A

VE
 N

E

92
N

D
 A

V 
N

E
92

N
D

 A
V 

N
E

N
E

N
E

NEEEENEENE
L

NNENNNNE
PL N
LPLPLPLPLPPPPPL NE

NE 12TH STNE 12TH ST

14
6T

H
14

6T
H

(AA(AAAAAAAAA
Y

AAAA
Y

AAAA
93

R
D

 A
V 

N
E)

(9
N

E)
3R

D
 A

V 
N

E
3YYYYYY

A
Y

A
Y

A
Y

A
Y

AA
YYYYYY

A
Y

A
YYYYYYYYYYYYYYYYYYYYYYYYYYY3YY33YY3

RRRRR
DDDDDD

AAAVV
NNN

EE))))))
(9

3R
D

 A
V 

N
E)

15
3RR

DDD
 A

VV
D

A
D

AV
15

3R
D

 A
V

NNNNNNN
E

N
E

N
E

N
E

SE CLIFF
LIFFFFFFFFF

SE CLIFF

NE 9TH PLNE 9TH PL

16
7T

H
 AAAAAA

VVNNNNVVNNNNVVNN
16

7T
H

 A
V

17
5T

H
 PPPPPP

LLL 
N

L
N

E
17

5T
H

 P
L 

N
E

D
R

  E
D

R
  E

MMIIDDLLAANNNNNNDDDDDDDDDDD
RRRRRRRRRDDDDDDDD

84
TH

 A
VE

 N
84

TH
 A

VE
 N

EE

10
5TTT

H
 A

V 
N

E
10

5T
H

 A
V 

N
E

NE 14TH ST

NE 14TH ST

171ST PL NE

11171ST PL NE

NNNNNNNN
O

N
O

N
OOOO

G
TO

GGGG
T

GGG
H

IN
G

H
S

H
S

H
AS

H
S

H
SAS

H
ASSASASASASA

W
AS

W
A

W
A

W
A

WWWWWW
KE  W

EKE
W

E
WWW

KEKEKEEKEKEKE
AKEK
AKKAKAKKAKAKAKAK

LAKAAKA
LALLALALLALLLAKE  W

AS
H

IN
G

TO
N

TTTTTTSTSTSSTSTSS
H S
H

STSSS
7TH
7TH ST

3RD3RD

NEEEEEEEENENE

NE 12TH PLNE 12TH PL

NE 3RD PLNE 3RD PL

NE 8TH STNE 8TH ST

G
   LNNNNN

N
G

   L
N

G
   LN

LA
KEKAKE

S
EKE S

A
E

S
E

SAM
SASAMMMAMMMAMMMM
AMMMMMMMMMMMMMMMMAMMEEMMAMAAM

MAMAM
MAMAMAMAMIS

H LNLLH
LNLLN

H
LNLNLNLN

LA
KE S

AMMAMIS
H LN

S
E

S
E

N
EEEE

N
E

NE 12TH PLNE 12TH PL

17
7T

H
 A

VE
 N

E
17

7T
H

 A
VE

 N
E

SESE

NE 6TH STNE 6TH ST

STSTSTSSSST

NE 8th STNE 8th ST

92
N

D
 AAAAAAA

VEEE
 N

E
E

N
E

NNNN
E

92
N

D
 A

VE
 N

E

HHE 4THHNE 4THHNE 4TH

NE 8TH STNNNE 8THNNNENN 8TH SNE 8TH ST

STSTSTSTTT

NE 5TH ST

NE 5TH ST

BLBL

NENE

BLVBLVBLBLBLBLBLVBLVBLVBLVBLVBLV

NENE

WW
LLAA

KKEE
SSSSSSAAAAAAA

MMMMMM
MMMMMMMMM

AAAAAAAAAAAAAAAMMMMMMMM
IISS

HH
PPPPPPPPKKKKKKKKK

WWWWWWWWWWWWWWWWWWWKKKKK
YYYYYYYYYYYYYYY

NNNNNEEEEEE

PLPLPLPL

STST

16
2N

DD
2N

DDDD
16

2N
D

NE 12TH ST
NE 12TH ST

TTSTSTTTST SST ST ST SSSSSSSTTTT SS1S1SSSNE 1NE 111EENE 1ST SNE 1ST SNN SSSSNN SSNE 1ST ST

NE 4THNE 4TH

THTH3T3THHTT1313NE 1NE 13311NN 33EENN 3THNE 13TH

167TH
 PL N

E
167TH

 PL N
E

AV
 S

E
AV

 S
E

LL11TH PL11TH PL

1111
000000T

H
 A

VVVV V
N

EEE
11

0T
H

 A
V 

N
E

PLPL

NE 3RD PLNE 3RD PL

NE 5TH STNE 5TH ST

E 15THNE 15THNE 15TH

DDN
E

N
EE

N
E

R
DDNNNN R
D

RNN R
D

RNNN RR
D

STT
ND ST

2N2NN
E 2ND

NE 2N
E 2N2N2N

NE 2
NE 2ND ST

NE 1E 1NE 1ST STNE 1ST ST

NENE

N
E

N
E

NENE

R
DDDDDDDD

R
DDD

143R
D

143R
D

NE 10TH PL

NE 10TH PL

12
6T

V 
N

E
TH

 A
V

E
H

 A
VVV

N
EEEE

12
6T

H
 A

V 
N

E

15TH ST
15TH ST

PL
 N

EEEEE
PL

 N
E

80
TH

 AA
VAV

 N
E

80
TH

 A
V 

N
E

AV
 N

E
NNNNN

E
NNN

EEEEEEEE
AV

 N
E

TTTH STT0TH S00NE 1110TH0111NE 10TH SNE 10TH ST

94
THHTHHTH

94
TH

DRDDRDRDDRDRDRDRRRR
K

RDRRDR
K RR

ARK
R

R
PARK
APAPARK RD

14
5T

H
 P

L 
N

E
14

5T
H

 P
L 

N
E

166TH
 PL N

E

166TH
 PL N

E

THH
5TH
5THT

15TH
5T

15T5
15115115TH

LLLLLLLAAAAAAAAAAAAKKKKKKKKKEEEEEEE BBBBBBBBBBBB EEEEEEEE LLLLLLLLLLLLLLLLLEEEEEEEEEEVVVVVVVVVVVVVVVVVUUUUUUUUUEEEEEEE DDDDDDDDDRR

EEEENENENENEE
L NENL NNEEE

RD PL NE

PPDDPP

RDPP

RDRDPPLPLPLPPPPPLPLLLPLPL

RR3RDLLLLLL

23R LLLLLL

23R3
1233
121123RD PL NE

HHTT7T7T77E 1 1NN HH17T1NENNE 17THHNE 17TH

16
6

A
6T

H
 AAAA

VE
 N

ETT EETHTHTTHTHHHH

16
6T

H
 A

VE
 N

E

AV
 S

E
AV

 S
E

NE 18TH PLNE 18TH PL

1111
111111111
TTTH

11
1T

H

PLPHHTHTHTHTHP
LPHHHHP
LPL

PL
 NL
N

EEEEEE
PL

 N
E

AV
 VVVVV 
N

VV
N

E
AV

 N
E

NE 2ND STNE 2ND ST

05
TH

 A
V 

S
E

05
TH

 A
V 

S
E

STSTH STTTH SHTH2T2T2NE 122E 12 HT222EENE 11NNNE 12TH SN H SHH SSNE 12TH ST

DDDDRDRDRDRDRDRDRDDDRDRRR

BELFAIR RD

BELFAIR RD

LLAA
KKEE

BBEELLLLEEVVUUUUUEEEEE DDRR

STST

STTT9TH STT19TH S19TH ST

1ST ST1ST ST

88888
TH A

VE N
EENEEE

88
TH A

VE N
E

NNNNNEENNEEE 2E 2222N2N22NN2222NNNDNDD SD SNN DD SSTSTSTDD TTNN22 TTTNE 2ND ST

NE 2NDNE 2ND

NNNNNNN
E

N
E

NEENEENENE

AVVVVVVAV

SSHHHHHHSS5TH5T5555 HH5TH5TH

10
6T

H
 A

V 
THHHHH

AV
 N

E
10

6T
H

 A
V 

N
E NE 5TH ST

NE 5TH ST

TTSTTRD STTTNE 3RD SNNE 3RDN 3RD SNE 3RD ST

17
9T

H
17

9T
H

AAAAAAAAV
 N

E
AV

 N
E

15
1S51 N

E
N

E
N

E
N

E1 NNSS EESTST EEEEST
 A

V
15

1S
T 

AV

PLH PHHTH PLLPHHNE 12TH PLNE 12TH PL

AV
 S

EEEEEE
AV

 S
E

THHTHTHTHHTHHTH

11111
21211222

TH2T
H

2TT
HHHH

 AAAAAAA
VAVVVVVV

 NV
NNNNN

EEEE
11

2T
H

 A
V 

N
E

TTTSTTSD SSNE 2ND STTNE 2ND SSNE 2ND SSSSNNE 2ND ST

T D
R

T
N

T
NNN

O
IN

O
INII

OOPOO
 PPO

IN
T D

R

16
2N

D
 A

VE
 

16
2N

D
 A

VE

STTTH STTE 14TH SE NE 14TENE 14TH SNE 14TH ST

0TH
00090009000990TH

AV
 N

EEEE
AV

 N
E

N
E

N
E

TTH STTTNE 6TH STTTNE 6TH ST

1111113
2N

D
 A

V 
N

E
13

2N
D

 A
V 

N
E

NE 11TH PLNE 11TH PL

177TH LN NEENEEE

177TH LN NE

N    ST  N    SINAAIMAMAIN SMMAIN SMAIN    ST

8
T

88
TTH

88
TH

((((((1
04

TH
AV

((1
04

TH
  A

V
(11

0004
THHH

AAAV
EEE 

 N
E)

  N
E)

NNN
EE))))

(1
04

TH
  A

V
E 

 N
E)

17
0T

H
 A

V
17

0T
H

 A
V

10
10111

ST
 A

V 
N

E
10

1S
T 

AV
 N

E

AIN STNN STNMAIN SMAIN ST

STST

HHNE 9THHNE 9THHNNE 9TH

NENE

98
TH

98
TH

16
5T

H
 A

VAVVVVV
16

5T
H

 A
V

15
0T

H
 P

L 
NNNNNNNNN

EE
15

0T
H

 P
L 

N
E

NNEE

111111111166
TTHH SSTT

AADDDD AVAVDDDD ADDDD AADDDD AV
 N

EENEEE
AV

 N
E

NE 8TH PLNE 8TH PL

AV
 N

E
AV

 N
E

PLPL

1117777
5757575
TH

 P
L 

N
EEEEE

17
5T

H
 P

L 
N

E

16
7T

H
A

H
 AAAA

VAVVVVVV
E

 N
E

16
7T

H
 A

VE
 N

E

THHSSSS

THHSSSS

THSSSS

7THT
7TH
7T

17T77
NE 17
NE 17TH

AV
 N

EEEEE
AV

 N
E

18
4T

H
A

H
 AAAAAA

V 
N

E

18
4T

H
 A

V 
N

E

11
H

 A
V

15
TH

 A
HT

A
5T

HHH
AAAAV

 N
E

11
5T

H
 A

V 
N

E

TTTSTTTTNE 15TH SNE 15TH ST

164TH
 PL N

E

164TH
 PL N

E

PPLD PLLPPLE 3RDE 3RNNE 3RDNNE 3RD PNE 3RD PL

NENE

SESE

12
3RRRRRRR

D
12

3R
D

N
E

N
E

NNNNNN
E  N
EVEVEVEV

AVAVAVAVAVAVAVAAVAAVE N
E

15
6T66T

H
 P

L 
N

E
15

6T
H

 P
L 

N
E

D STRRRRRSE 3RSE 3RD ST

1ST ST
1S1ST
1S1S

NE 1S1S
NE 1
NE 1ST ST

1111111
0T

H
11

0T
H

HH5THHNE 15THHNE 15TH

L 
S

E
L 

S
E

PL NE
PL NE

83
R

D
 A

D
AV

E 
N

E

83
R

D
 A

VE
 N

E

17
0T

H
17

0T
H

17
171
SSTSST

 AAAAA
VAVAVVVVVV

E
 N

E
17

1S
T 

AV
E

 N
E

NE 13TH STNE 13TH ST

NNNNN
O

NN
O

N
OOOO

R
OO

R
O

RRRRRR
T

R
TTTTHTHH

U
THHHHHHHH

U
H

UU
P

U
P

U
P 

 W
P 

 W
P 

 W
YY

W
YY

N
O

R
TH

U
P 

 W
Y

AV
 S

E
AV

 S
E

PLPL

16
7T7TTT

HHHHHHH
16

7T
H

PLPLPPPPPLLPL

14
0 11

PP14141414 P444414141414
L4444 LL0404

14
0 

P
L

11
1TT

HHHHHHHH
11

1T
H

NE 11TH STNE 11TH ST

NE 1ST STNE 1ST ST

AAAAAAAVAAVVVVV
EEE 

N
E 

N
EEEEEEE

AV
E 

N
E

PLPL

(7
6T

H
(7

6T
H

11111177
88TT

HH
PLPL

NE 6TH PLNE 6TH PL

15
1SSSS

TSSST
 P

L 
N

L 
N

L 
N

E
PL

NNN
EEEE

15
1S

T 
PL

 N
E

15
4T

HHH
 A

H
 A

V 
N

EEEEEEEE
15

4T
H

 A
V 

N
E

STST

NNEE 22NNDD

AIN STINNNN STNMAIN SMAIN SMAIN ST

17
2N2NNNNN

D
 A

V 
N

E
17

2N
D

 A
V 

N
ENENE

NE 14TH STNE 14TH ST

17
3

17
3

NE 15TH STNE 15TH ST

20TH
020T0

NE 20T

NE 20TH STST SSTHHE 18T8 TTNE 18TH SS8THHNE 18NE 18TH ST

1 A1111 AVAV18 V8TTTT
HHHH

11
8T

H

NE 6TH PLLLNE 6THNN L6TH PLLLNE 6TH PNE 6TH PL

NE 16TH STNE 16TH ST

ER

EE

AUER
ABAABABABBAAABABNBNENBNENENENNENENENBABA

DENENENENENNBNBN
DEENEEDEDEDEDE

YDYDE
YDYDYDYDYDYDYDEYYDYEYEYEYEYDEYDENBAUER

TT SS1ST1ST

TSTSTSH SHTH8T8TE 8E 8N THHT8EENNE 8TH SNNE 8TH S88 SSH8THNE 8TH ST

NE 4T4T4T44T4T4T4TTH P
THTTH PL

NE 4TH PL

13
0T

H
 A

V 
N

EEEEEEEE
13

0T
H

 A
V 

N
E

ST PLLE 1ST PLLNE 1ST PNE 1ST PL

PLPL

VV

169TH AV

169TH AV

12
9T

H
 A

V 
N

EEEEE
12

9T
H

 A
V 

N
E

NENE

16TH PL

1616116
NE 16

E 1E 16
NE 16T

EENEEENENE 16TH PL

CLYDE LNCLYDE LN

BELLELELLELELEVLEVEVVUVUVVEVVEVVUUVUUUEUEUUUEEE REDMONNDMONDNDNNDDNDD RD R
ONNDD RDRRDRDRDRDDDDRDD

BELLEVUE REDMOND RD

STTNE 8TH STTNE 8TH SNE 8TH ST

17
6T

17
6

1711117
6776
TH

6T6T
HT666T
HTH

66T
H

P
THTH

P
H PH

P
THH

PLPPPLPPLPLPPPL N
PLPL NL NL NENNENNENNE

17
6T

H PL N
E

D PPLLPP2ND PLLNE 2ND PP2NE 2ND PL

179 AV NE

179 AV NE

NE 4TH STNE 4TH ST

NE 10TH STNE 10TH ST

NEENE 1E 15
NE 1E 15

TH ST
H

S
H

S
TH

S
HH

S
THHHH

ST

NE 15
TH ST

DD2NDD22ND

TSTTNE 19TH STTTNE 19TH SNE 19TH ST

NE 11TH STNE 11TH ST

1155 00TTHH PPLL NNEE

14
3R

D
 PP

LLLL
14

3R
D

 P
L

16
7T

H
 A

VVAVVVVVV
 N

E
16

7T
H

 A
V 

N
E

14
2N

D
 P

LP
D

PPPLLLL
14

2N
D

 P
L

NE 20T

NE 20T

NE 8TH STNE 8TH ST

9999999191
ST

91
ST

AV
 N

E
AV

 N
E

PLLPLLLL
NE 6TH PL
NE 6TH PL

NE 12THNE 12TH

98
TH

 A
VE

 N
98

TH
 A

VE
 N

17
4T

HHHHH
P

H
 P

LPPLPLPLPLPLPLPLPLL
 NL
N

L
N

L 
N

E
NNNNNNNN

E
N

EEEEE
17

4T
H

 P
L 

N
E

STST

TTTSTST SSE 13THE 13 TTTNE 13TH SNNN 3TH SNE 13TH ST

PLPL

99999599

(((((((1
04

TH
  A

V
E 

 N
E

NN
E

 
H

10
4T

H
  A

V
E

NNNNN
EEEEEE)EE))

(1
04

TH
  A

V
E 

 N
E)

STST

AV
E 

N
E

AV
E 

N
E

T STT1ST STSTT1ST S1ST ST

NE 16TH STNE 16TH ST

14444444
84848488888888888888888

T8TTT
HHHHH

 A
HH

AV
 N

E
14

8T
H

 A
V 

N
E

16
0T

H
 A

V 
N

EEEEEE
16

0T
H

 A
V 

N
E

BE
LLLLF

A
IRRRRRRR

 R
R

 
RR

R
DDDDDDDDDDD

BE
LF

A
IR

 R
D

H ST HHE 4TH SHNE 4TH SH SNE 4TH ST

97
TH

97
TH

97
TH

 A
V 

N
E

97
TH

 A
V 

N
E

PL
 N

E
PL

 N
E

NENE

NE 2ND STNE 2ND ST

EEEE
N

E
N

E
NNNN

L  LL
179TH

 PL
179TH

 PL N
E

STST

20TH
 AV N

E

20TH
 AV N

E

17
3R

D
 P

L 
N

EE
N

EEEE
N

EEEEEEEEEE

17
3R

D
 P

L 
N

E

N
E

N
E

15
3R

DDD
R

DDDDDDDDDDDDDDDD
15

3R
D

NE 10T0TNE 10TH SH S10TH STSTTTTH STTH SHNE 10TH SH SSTTNE 10TH ST

STST

!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!! H!! H!! H! H

13
6T

H

EEEEEEEEE
N

E
NNNNN

VE N
EEVEEEVEEE

85TH
 AV

85TH
 AVE N

E

NNENENENENENNENE 12
E 12THHHHHTHHTH

NE 12TH

TTSTSTTSTSSSST

NNNNE 2E 222NNNDNDDNN22EENN D PD PLPLLLLLPPDD LLDD22NNNN PPNE 2ND PL

11

15
1S

T 
PLP

ST
 PPPP

L 
N

E
15

1S
T 

PL
 N

E

NENE

S
E

S
E

D PPLPND2N2E 2E 2ENE 2NDDNNN222NEN   N LLDDNNNNNN NN PPNE 2ND PL

N
E

N
E

EV
EVVVVE

R
G

EV
ER

G

PLPL
NE 5TH STNENNNE 5NNE 5TH STN 5NE 5TH ST

AHHHH AAHHHH AAHHH AAHHHH A
V 

N
E

AV
 N

E

NE 1S1S1SSSTSST PSSS PL
NE 1ST PL

17
2N

D
NNNNN

D
 A

VE
 N

EEEEEEEE
17

2N
D

 A
VE

 N
E

NE 6THHHHNE 6THH6NE 6TH

D

NNN
T

HHHH

10
6T

H
P

H
 PPPPP

L
10

6T
H

 P
L

PLPL

NE 14TH PLNE 14TH PL
11112

6T6TT
H

 P
L 

N
E

12
6T

H
 P

L 
N

E

9994
TH

 A
VE

94
TH

 A
VE

NNLLLL N
E

N
E

96
TH

 A
VE

 N
96

TH
 A

VE
 NNN

12
2N

D
12

2N
D

10
0T

H
 A

VAVVVVVV
 N

E
10

0T
H

 A
V 

N
E

AAAAAVAVV
EEE 

NNN
EEEEEEE

AV
E 

N
E

NE 3RD PLNE 3RD PL

STSTH S SE 18TH STTTTSSNE 18TH SNE 18TH ST

NONNNNONONO
R

O
R

O
RTRRTRTRT

HTRT
HTHTHHTHHH

UHHUHUHUUU
P 

W
UP

 W
UPPP

 WWW
A

WW
A

W
A

W
A

WW
AY

W
AY

W
AAAYAYAYYAYYYYYY

NO
RT

HU
P 

W
AY

11414T14114TH STSTSTTTTTSTTTTTTT
14TH ST

NE 6T
E 6T6T6T6T6T66T6TH PL

NE 6TH PL

1117
7T

H
 A

VVVVV
17

7T
H

 A
V

STTSTT

NE 5TH ST

NE 5TH ST

N
E

N
E

1ST ST
T S

ST STST
T STTS

1ST ST

11
0T

H
11

0T
H

PL
 N

E
PL

 N
E

99999999 TTHH

16
4T

H
 P

L 
N

E
16

4T
H

 P
L 

N
E

14
2N

D
 A

V
N

V 
N

E
14

2N
D

 A
V 

N
E

AV
 N

EEEE
AV

 N
E

8886866
T66T

HHH
 A

VE
 N

E
86

TH
 A

VE
 N

E

17
4T

H
 P

L 
N

E

17
4T

H
 P

L 
N

E

EV
ER

G
R

R
GGGG

R
EE

N
 P

O
IN

T T 
RRRRR

D
RR

D
EV

ER
G

R
EE

N
 P

O
IN

T 
R

D
(

AV
E 

N
E)

(7
6T

H
 A

VE
 N

E)
(7

6T
H

 A
VE

 N
E)

NE 7TH STNE 7TH ST

NEE

DDDD

EE

DDDD

EE
L NE

PLPL N
PLPLPLPL

152ND PL

152ND PL NE

TH STTT5TH STTT5TH S5TH ST

14
4T

HTHHHHH
 P

L 
N

EEEEEEEEEE
14

4T
H

 P
L 

N
E

81
ST

 A
VE

 NNNNNNN
EEEEEE

81
ST

 A
VE

 N
E

NE 17TH STNE 17TH STAAAAAV
E

AV
E

82
N

D
 A

VE
 N

EE
N

EE
N

EEEE

82
N

D
 A

VE
 N

E

STT2TH STTNE 12TH STNE 12TH ST

TTTSTTTH STTTNE 17TH SNE 17TH ST

PLPL

96
TH

 A
V 

N
E

96
TH

 A
V 

N
E

PPPP THT9T9199E 11NE 19TH PLLPPPHHTTNE 19TH PLLNE 19TH PPHHNE 19TH PL

NE 6TH PLNE 6TH PL

((99
999999TTTT

HHHHHHHH
AAAAVV

NN
EE))

TTSTSSTTSSST

TTSTTTNE 16TH SNE 16TH ST AV
 N

E
AV

 N
E

NE VVVVNEE VVVVNENE

BB ST
B SB STST
B STTTSTTSB ST

NE 12TH STNE 12TH ST

EENENEEENEENE
L NNENNNNE

PL NN
PL N
PPLPL NE

NE 8TH
NE 8TH

NE 6TH STNE 6TH ST

TTSTT
2N

D ST

NNE 2
NNENNNNE 2N

D ST

NE 3RD STNE 3RD ST

10TH STT0TH STTTTT10TH S10TH ST

17
6T

HHHHH
17

6T
H

WWAUUAUUW
AWWWWUUUUWWW
AAWAWWWAWAWAYAAYWWWAYAAYY     S

E  SY   S
AAYYAYYYYY

SESSE
WAY     S

E

PLLLL
7TH PL
7TH PL

AV
E

AV
E

HHTHT2T2T22 HHTT22NE 1NEEENNNN 22NN 12THNE 12TH

1117
3R

D
 A

V 
N

ETT

N
ETT E

17
3R

D
 A

V 
N

E

EE

AV
EEE

AV
E

N
E

N
E

NENE

SE 1ST STSE 1ST ST

NE 5TH STNE 5TH ST

N
E

N
E

16
9T

H
P

H
 P

L 
N

EE
N

EEE

16
9T

H
 P

L 
N

E

12
4T

H
 A

V 
N

E
12

4T
H

 A
V 

N
E

NE 6TH ST

NE 6TH ST

N
E

N
E

(NE 12TH ST)(NE 12TH ST(NE 12TH ST)TH SHTT(NE 12N SSNN 22 ))))HH(((NE 12TH ST)

98
TH

 A
V 

N
E

98
TH

 A
V 

N
E

14TH
14TH

SESE

N
E

N
E

NE 10TH STNE 10TH ST

THHHTH9THH
NE 9T
NE 9TH

STST SSE 13TH STTSSNE 13TH SNE 13TH ST

NNNENE

NE 5TH PL

NE 5TH PL

PLLPLPLPLPLLLPPL
H PLPLPLPL

NE 14TH
NE 14TH PL

 STNNAAAAAMAMMAMMM N STNAAMMMMAIN SMAIN ST

8881
S

81
S1S

TSTST
 AAA

VAVAVVVVV
EEEEE

EE
81

ST
 A

VE
N

E

NEENENNNNNNNNNNNN
O

N
O

NNN
O

N
O

N
O

N
O

N
NEEENNNNNN
O

N
O

NNNNN
O

N
O

N
O

N
O

N
NEN
O

N
O

N
O

N
O

N
OO

N
O

N
O

N
NNNNNO

N
O

N
OOOOOOOOOOOOOTOOOOTOTOTO

N
OOOOOOOONNNOOOOOOOOOOOOO

D
N

DDTOTOTOTOTOTOTOTOTTTTTTOTO
DDDVDDDVDTTTTTT

G
T

G
TT

G
T

G
T

G
T

GGGGGGGGGGGGGGGGGGG
T

G
TDDD

G
T

G
T

GGG
T

G
T

G
T

G
T

G
T

G
T

G
T

G
TT

G
T

G
T

G
T

G
T

G
T

VDVDVDGGGGGGGGGGGGGGGGGVV
LVGGGGGGGG
N

G
N

G
NN

G
NNN

G
N

G
LVVG
N

GGG
N

G
N

G
N

G
N

G
N

G
N

G
BLVLVLV
IN

G
IN

G
ININNNNNNNNNNNIN

G
IN

G
BLININININ
BBLBININIINII
H

IN
H

INI
H

II
H

I
H

I
H

I
H

IN
H

IN
BBBHI
H

I
HHHHHHH

I
H

I
H

I
H

I
H

I
H

I
H

I
H

I
H

I
H

I
HH

I
HH

I
HHHHHHHHBLVD

 NE

PLPLPLPPLPLPLPLLPL

N
EEEE

N
E

N
E

N
E

NN
E

NNNNN
PL N

L
N

L
N

179TH
 PL

179TH
 PL N

E

99
TH

99
TH

PLLPLL

NE 11TH PL

NE 11TH PL

WWW

O
VER

LAKE DR W

O
VER

LAKE DR W

TTTSTTTTNE 13TH SNE 13TH ST

3RDDDD3RDDDDD3RDDDRDDDD33RD

STTTSTTTSTSSTSSS
H ST
H

S

NE 4TH
S

 4T
NE 4T
NENENNNNENE 4TH ST

TTTNE 10TH STTTNE 10TH SNE 10TH ST

NE 3RD
3RDDDDRDDDD

NE 3RD

NE 2ND STNE 2ND ST

EEEE99EEEE959EEEEEEEE9EE 95
T

95
TEEEEEEEEEEEEEEEEEEEE 95
T

955
TH

95
TH

165TH
 PL N

E

165TH
 PL N

E

PPLPPPPLLLLLLPPPPPL

D ST
D

NE 3RD ST

NE 3RD ST

14
0T

H
 A

VE
 N

E
14

0T
H

 A
VE

 N
E

88888887
T

87
T7T

HTH
 A

VE
 N

EEEEEEE
87

TH
 A

VE
 N

E

(((((NNNNNNNEEEE 9999TTHH SSSSSSTT))

NNNNNNNNENENENNNEEEE555555EEE5555NNNEENE

166
466464
THHHHHHHH

16
4T

H

NENE

NE 18TH PLNE 18TH PL

PLPLPLPLLLPLPLPLPLPLPLPL
H PH P

THTH PLPL
THTHTHTH3T3T3THTHTHTH3T3T13T13T1313131313131131131313E 1E 1E 1E 1

NE 13
NE 13333T3T3333ENENENENENENENENENENENENENENNNNEENENENNNNNE 13TH PL

TTTTSTSTTTSTSTTTD SD SRDRRRE 3RE 3 TTSSDDRRRR33ENENENENN DDNN SS33RR SSNE 3RD ST

14414
24214
24214
2424242
 P

L
14

2 P
L

111111
0T

H
 A

V 
N

EEEE
11

0T
H

 A
V 

N
E

10
0T0TT0000T

HHH
 AA

V 
10

0T
H

 A
V 

STST

TTSTHTHHHHHHHTHTT TTHTHHHHTHTTHHHTHTHTTHHHHTHSSTHTHTHTHHHTTHHTHTHSSTTTT TTHHHHST

((9999TTHHH AAVVNNEE))))))

(((((

!!!

!!!!!!PPPPPP

!!!!!!

!!!

!!!!!!

!!!!!!!! !!

!!!!!

!!!!!

!!!

!!!!!!
!!!!

!!!!!!!

!!!!!! EEEEEEEE

!!!!!

!!!

!!!

(((

!!!

!!!

!!!!

!!!!

!!!!!!

!!!!!

(((

!!!!!

!!!!!!!

!!!!

!!!!

!!

!!!
!!

!!!!!

!!!

!!!

!!!

!!!

!!!!

((((

!!!!

!!!!!

!!!

!!!!

!!!!!!

!!!!!!

!!!!

!!

!!!

!!

!!!!

!!!!!

!!

!!!!!

!!!

!!!!

!!!

!!

!!!!!

!!!!!!! 88888888888T8TTT8888TT8T8T

!!!!!!!

!!!!

!!!

!!!!!!! A!TTTT

!!!!!

!!!!!!

!!!!!!!!EE

!!!!

!!!!!

!!!

!!!!

((

!!!!!!

!!!!
!!!!

!!!!

!!!

!!!

!!!

!!!!!!

!!

!!!!

!!!!!!

!!!

!!!!!!

!!!!

!!!

!!!!

!!!

!!

!!!! !!!

!!!!!

!!!!

!!!!!

!!!!

!!!!

!!!

!!!

!!!!NNNNNNNNNNNNNN
E

NN
EEEEE

N
E

N
E

!!!

!!!

!!!!!!!!!

!!!!!

!!!

!!!!

!!!

!!!!!!!!!!!!!MMMMMMMMMMMMMMMMMMMMMMMM

!!!

!!!!! L
NN

LL

!!!!

!!!!

!!!!!!!EEEEE
NENENEEEEEEEEEEENENENENEEEEEEEEEEEEEENENE

!!!!!

!!!

!!!

!!!!!

!!!!

!!!

!!!

!!!!!!!

!!!!!!!!

!!

(((

!!!!!!!

!!!

!!!

!!!!!

((

!!!!!

!!!!

!!!!!

!!!!!!
!!!!

((

!!!!

!!!!

(((

!!

!!!!!!

!!

!!!!!!!!

!!!!!

!!!!!!!!!!

!!!!

!!!

!!!!! HHHHHHHHHHHHH

!!!!!!

!!!

(((

!!!!!

!!!

!!!!!

(((

!!!!

!!!!!

!!!!!

!!!!
!!!!!

!!!!!

!!

!!!!!
!!!!!!

!!!!

!!!

!!!!!!!!

!!!!

!!!!!!

!!

!!!

!!!!!!!!

((

!!!!

((((

((

!!!!!

!!!!!

!!!!!

!!!

!!!!!!!

!!!!

!!

!!!!!!!
!!!!!!!

!!!!!

!!!!!!!!!!!!! 72727272

!!!

!!!!

!!!!

(

!!!!

!!!!!!!!

((

!!!!!

!!!

!!!!!!!!

!!!!

!!!!!

!!!!!!!!!

!!!!!

(((

(((((

!!!!

((((

!!!!!

!!!!!

!!!!!

!!!!!

!!!!!

!!!!!

!!!

!!!!!

!!!!

!!!NN

!!!!

!!!!

!!!!!

((((

!!!!!RRRRRRRRRRRRRRRRRRRRRRRRRRRR
DDDDDDDDDDDDDDDDDD

R
D

R
D

((((

!!!

!!!!HHHH
A

HH

!!!!!

!!!

!!!!!

!!!!!

!!!

!!!

!!

!!!!

!!!!!

!!!

!!!!!!!!

!!!!!!!

!!!!!

!!!!!!!!!
!!!!!

!!!

!!!

!!!!!

!!!!!!

!

OOOOOOOO

!!!!

!!!!!!

!!!!

!!!!!!
!!!

!!!
2N2N2N2NNNNN2N2N

!!!

!!!!!!

!!

!!!

!!!!!!!

!!!!

!!!

!!

!!!!!2222222222222222

!!

!!!!

!!!!!!!

!!

!!!!

!!!!

!!!!!

!!!!!!!

!!!!

!!!!!TTTTTT8T8T8T8T8T8T8888888T8T

((

!!!!!!!!

!!!!!!

!!!!!!!

!!!!!

!!!!

!!!!!!!!!!!!!

(((((

!!!!

!! NNNNNNNNNN
EEEEEEEEE

N
E

N
E

((

!!

!!!!!!!

!!!!!

!!!!

!!!!!

!!!!

!!!

!!!!

!!!!

!!!!

((

!!!!

!!!!
!!

!!!

!!!!

!!!!

!!!!!!

!!!!!!

!!!!

!!!!!!!!

!!!!

!!!

!!!

!!!!!!

!!!!

!!

!!!!!!!!!!!!!!!!

!!!

((

!!!!!

!!!!!!

(((

!!!!!

!!!!!!

!!!!

!!!!!!

!!!!!
E E E E EEEE

!!!!

!!!!!EE
!!!!

!!!!!!!

!!!!

!!!!

!!!

!!!

!!!!!!!

!!!!

!!!!!!!

!!!!!
DDDD

!!!!FFFFFF

!!!!!

!!!!

!!!!!

!!

!!!

!!!

!!!!!!

!!!!

TTTTTTTTTT

(((((

!!!!!!!
6T

!!!!!!!!!!

!!!!!! 22222

!!!!!

!!!!!!!!

!!!

!!!!

!!!!!!

!!!!!

!!!!!!

!!!

!!!!

!!!!!!!

NNNNN

!
T

!!!!

!!!!

!!!!

!!!!!!

!!!!

((

!!!!!PPPPPPPPPP!!!!!!!HHHH

!!!!

!!!!!

!!!!

!!!!! PPPPPPPPPPPPPPPPPP

!!!!!!

!!!!!

!!!!!!!!!!!!!!!

!!!

(((((

!!!!!!

!!!!

!!!!

!!!!

!!!

!!!!!

!!!

!!!!!

!!!!!!

((

!!!

!!!!

!!!!!

!!!!!!

!!!!!

!!!!!!!5555 00

!!!!!!

!!!!!!

!!!

!!!!!

!!!!!

(

!!!!

!!!

!!!

!!!!!!

!!!!!!

!!!!!!!!

!!!!!

(((

((((

!!!!!!!!!

!!!!

!!!!

!!

!!!!!

!!!!!!!!!!

(

!!!!

!!!

!!!!!

!!!!

!!!!!

!!!!

!!!!!

!!!!

!!!!!

!!!!!!

(((

!!!!

(((((

!!!!!!!

!!!!!!

((

!!!!!!!

!!!!!
((((

!!!

!!!!!!

!!!

!!!

!!!!

!!!!

((

!!

((

((

!!!

!!!BABABABABBABABA
NBNBNBNBNBNBBBNBNBNBNBNBNBNBNBNBNBNBNBBABABABABABABABABBABBBBA
NBNBNBNBNBA
NBA

!!!

!!!!!

!!!!

!!

!!!!!!!!

!!!!!

!!!

!!!!!

!!!!

((

!!!!

!!!!!

!!!!!

!!!!

!!!!

!!!!!

!!!
!!!!!

!!!!!

((((

((

!!!!!!

!!!

!!

!!!

!!!!

!!!!!

!!!!!

!!!

!!!

!!!!!!!!

!!

!!!!

!!!

!!!!

!!

!!!!!

!!!!!!!

!!!!!

!!!!

!!!!

NNNNNNNNNNNN

!!!!!!!

((

!!!!

!!

!!!

!!!!!

!!!!!

!!!!

!!!!

!!4T4T4T4T4T4T4T4T4T4T4TH
4THTTH
4T4THTT4T4TTHTHTHTHTHTH
4T4THTH
4TH
4TH

!!!!

(((

!!!!!

!!!!!

!!!!!!!
99

!!!!

!!!!!

!!!!

!!!!

!!!!!!!!!
!

!!

!!!

!!!!!

!!!!!!

!!!

!!!

!!!!!!!!!

!!! 10101010

!!!!

!!!!!!

!!!!!

!!!

!!!!

!!!!

!!!!!!!

!!!

!!!!

!!!!!

!!!!

(((

!!!!

(

!!!!!!

!!!

!!!!

!!!

!!!!!!
!!!

!!!

!!!!!

!!!!

!!!

!!!

!!!!

!!!!!!

!!!!!

!!!!

!!!!!!!

!!!!!

!!!!!!

!!!!!

!!!

!!!!!

(((

!!!!!

!!

!!!!!

!!!!!! LLLLLLLLLLL

!!!!!

!!!!!!

!!!!!!!

!!!!

!!!!!

!!!!

!!!!!!!

!!!!!

!!!!!!

!!!

!!!!!
!!!!!

!!!!!!!!!!!!!!!!!!!!

((

!!!!

!!!!!!

!!!!

(((

!!!!!

!!

!!!

!!!!

!!!!!

!!!!!!

!!!!

!!

!!!!

!!!!!

!!!!!!

!!!!!!!!!LLLL

((

!!!

!!!!!

!!!

!!!!

!!!!!

!!!!

!!!!

!!!

!!

!!!!

!!!!!

!!!!!!

!!!

!!!!!!!

!!!!

!!

!

!!!!

!!!!
TTTT!!

!!

!!!

!!!

!!!!

!!

!!!!!

!!!

!!!!!!!!

!!!!

((0000202020202020T00T
202002020202020T

(((

!!

((

!!!!EEEEEEEEEEEEEEEEEE

!!!!!

!!!

!!!

!!!!

!!!!!!

!!!!!
!!!!!

!!!!!!!

N

!!!!

(((

!!!!!

!!!!!!!

((((

!!!!!!EEEEEEEEEEEEEE

!!!

!!!!!!!!!!

!!!

!!!!!!

!!!!!!

((

!!!!

!!!!!

!!!

!!!

!!!!

!!!!
2N22N2

!!!

!!!

!!!

!!!!!!

!!!

!!!

!!!!!!555

!!!!!!

!!!!

!!!!

!!!!

!!!!!!

!!

!!!

!!!!!!!

!!!!

!!!!!

!!!!
TTTT

!!!

!!!!!

!!!NN
E

NN
E

N
EEEEEEEEEEEEEEEEEEE

N
E

N
E

!!!

!!!!

!!!!!

!!!!

!!!!!

!!!!!

WW
A

W
AA

W
AA

W
A

WW
AAAAAA

W
AAAAAAAAAAAAAA

W
A

W
A! NNNNN

!!

!!!!!

!!!!!

(((

!!!!!!!

!!!!!

!!!

(

!!!!

!!!

!!!!!

!!!!!

!!!!!!

!!!!!

!!!!!

!!!!!

!!!!!!

!!!!

!!!

!!!!

!!!!!!

!!!!!!

!!

!!!!!

!!!!

!!!!

!!!!!!!!!

(( !!!!

!!!!!

!!!!!!

!!!!!!

!!!!!

!!!

!!!!!!

!!!!HH

!!!!

!!!!!!

!!!

!!!!!

!!!!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

!!!

!!!!!!

!!!!!!!

!!!!!!!!!!!!!!!!

!!

!!!!!

!!!!

((

!!!!

!!!!!!!!

!!!!

!!!!!!

!!!!

!!!!

!!!!

!!!!

!!!!!

!!!!

!!!!

!!!!

!!

!!!!!!!

!!!

!!!!!!

!!

!!!!!

!!!!!!

(((

(((

!!

!!!!!

!!!!!!!

!!!!

!!!!

!!!!!

!!!!

!!!!!

!!!!!
!!!!!!!

!!!!

((

((((

!!

!!

((((

!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!

!!!

!!!!!!

!!

!!!!!

!!!!!

!!!!!

!!!

!!

!!!!RDRDDRRRRRDRD

!!!!!!

!!!!

!!!!!!!!

!!!!

!!!!!

!!!

!!!!

!!!!

!!!!!!!!

!!!!!!!!!

!!!!

(((

!!!!!GGGGGGGGGG

((((

!!!

!!!!

!!!

!!!!!!!!!!!!!!

!!!!!!

((

!!!!

!!!

!!!!!

!!!!!

!!!!

!!

!!!!!
NEE

!!!!

!!!!

!!!((

!!!!

!!

!!!!

!!!

!!!!!!!

!!!!!!

!!!!!!!

!!!!!

!!!

!!!!!!!!!

!!!!!

!!!!

!!!!!

!!!

!!!!!!

!!!!!

!!!!

!!!!

!!!!

!

!!!!!

!!!!!!TTT

!!!

!!!!

!!!!!

!!!!!

((

!!!!!!

!!!!!!!!!

!!!

!!!

!!!!

!!!

!!!!!
2N2N !!!

!!!!!!

!!!!

!!!!!!

!!!
!!!!

!!!!

!!!!!

!

!!!!!

!!!!!!
!!

!!!!

!!!

!!!

!!!

!!!!!!!!!!!!!

!!!

!!!!!!

!!!!!!

!!!!!!

!!!!

!!!!

!!!!

!!!!!!!

(((

!!!!!!!

!!!

!!!!!!!!!

!!!!

!!

!!!

!!!!

!!!!!
!!!!!!

!!

!!!!!! NNNNNNNNN

!!!

!!!!

!!!!!!

!!!!
!!

!!!!!

!!!!!
!!!!

!!!!!

!!!!

!!!! VVVVEVEEVEVEVE

!!!!!!!

!!!!!!!

!!!!!TTTT

!!!

!!!

!!!! HHHH
A

HH

!!!

!!!!

!!!

!!!!!!!

!!!!!

!!!!!!!

!!!!!

!!!!

((

!!!!

!!!

!!!!!

!!!!

!!!

((((

!!!!

!!!!

!!

!!!

!!!

(((

!!!!!!!

!!!!!

!!!!PPPP

!!!!!!

!!!!

!!!!

!!!!

!!!

!!!!

!!!
!!!!

!!!!

!!!!!!

!!!!!!!!!!!!!!

!!!!

!!!

!!!!

!!!!

!!

!!!!!!EEENEEENNNNEEEEEENENE

!!!!!!

!!!

!!!!

!!!!

!!!!!!!!!!!

!!!!!!!!

!!!!!

!!!!

!!!!!!!!!!!!!

!!!

!!!!!!!

!!!!!!!!

!!!!! VVVVVVVEVEVEEEEEVEVE

!!!!!

!!!

((

!!!!!

!!!!!!!

!!!!

!!!!!!

((

!!!!

!!!!!

!!!

!!!!! EEEEEEEE

!!!!!

!!!!

!!!!

((((

!!!!!!!!

!!!!

!!!
!!!!!

!!!

!!!

!!!

!!!!!

!!!

!!

!!!

!!!

(

!!!!

!!!!

!!!

!!!!

!!!!!

!!

!!!!

!!!!!

!!!!!
!!!!!!!!

!!!!

!!!!!

(((

!!!!

!!!

!!!!

!!!!!

!!!

!!!!!!

!!!!

!! 3

!!!!

(((((

!!!!!

!!!!!

!!!!!

!!!

!!!!

!!!

!!!!!

!!!!

!!!!!!!!!

!!!!

!!

!!!!!!!

!!!

((

!!!!!!!

!!!

!!!

!!!!!

(((

!!!!

!!!!!!

!!!

!!

!!!

!!!!!

!!!!!!

!!!!!

!!!!!!

!!!!

!!!!!!!!!!!!!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!

!!!

!!!!!

!!

!!!

!!!!!!!!!!!!!!!!!!!

!!!

!!!!!!

!!!!!

!!!!

!!

!!!

!!!!

(

AVAVAVAVAVAVVVAVAVAVAVVVVVVVAVVVAVAVAVAV

(

!!!!

!!!!!

!!!!!!

!!

!!!!!!!!!

!!!!

!!!!

!!!!!!!

!!!!!

!!!!!!

!!!!

!!!

((((

!!!!

!!!

!!!!!!

!!!!!!

!!!!

!!!!!

!!!!

!!!!!
HTHHHTHTH

!!!!!!

!!!

!!!

!!!!

!!!!!!!!BB

!!!

!!!

!!!!!
!!!!!

!!!
!!!!!

!!!!!

!!!!

!!!!!!!!!!!!

!!!!!!!

!!!

!!VVV

!!!!
!!

!!!!!!!
!!!!!!

!!!

!!!!!

!!!!

!!!

!!!

!!!!!

!!!!

!!!!!!!!

!!

!!!!!!

!!!!

!!!!!!!!

!!!!!

!!!!!!!! !!!!

!!!!!
!!!!!!!!!!!!!!

!!!

!!!!!!!!!!!!

!!!!!

!!

!!!

!!!!

!!!

!!!

!!!

!!!!!!!

!!!

!!!!

!!!!!!!!

!!!!!

!!!!!

!!!!!HHHHHHHHHH

!!

!!!!!!!!

!!!!! 6666TT6T6T666TT6T6T

!!!!!
!!!!!!!!

!!!!!

!!!!

!!!

!!!!!!!

!!!!

((

!!!!

!!!HHTHTHTHTTTHTH

!!!!!

!!!!!

(((

!!!

!!!!!

!!!!

!!

!!!!!!!

!!!!!!!

!!!!!

NNNN

!!!!!!

(((

!!!!!
((

!!!!!!!

!!!!

!!!!!

!!

!!!!!AVAVAAVAAAAVAVAV!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!

!!!

!!!

!!!

!!!

!!!!

!!!!!

!!!!!!EEEEEE

!!!!

!!!!!!!

!!!!

!!!!!!

!!!!!!

!!!!

!! 33

!!!

!!!!!!

!!!!!!

!!!!!

!!!!

!!!

!!!!!

!!!!

!!!!!

!!!!!!!

!!!!!

!!!!!

!!

!!!!

!!!!!!!!

!!!!!
!!!!!!!!

!!!!

!!!!!

!!!!

!!!!!

!!!!!!!!!!

!!!!!

!!!!!!!

!!

!!!!!

!!!!
(( !!!

!!!!!!
!!

!!!!!TTTTTTTTTT

!!!!

!!!

!!!!

!!!

!!!!

!!!!!!!

!!!!!

!!!

!!!

!!!!
!!

!!!!

!!!!

!!!!!

!!!

!!!

!!!!!

((

!!!!!!

!!!
!!!!!

!!!!!!

!!!!!!

!!!!

!!!!!YYYYAYAYYAYYYAYAYAYAYAYAYAYAYAYAY

!!!!!!

((((((((((((((

!!!!!

!!! 1111

!!!!!!

!!!!!!

!!! !!!!!

!!!!

nnnn

!!!!

!!!

!!!!!!

!!

(((

!!!

!!! A  A  AAA

!!!!

!!!!!

((

(((

!!!!!

!!!!

!!

!!!!!!

!!

!!!

!!!!!!

!!!!

!!!!

!!!!!

!!!

((

!!

!!!
!!!!

!!

!!!!!

!!!!!!!
!!

!!!!!!

!!!!!!!

!!
!!!

!!!!

!!!

!!!!! !!!!!

!!!!!!!!!!!!!

!!!

!!!!

!!!!!!

!!

!!!!!!!
6666

!!!!!

!!!!!

!!!!

!!!!!!

!!!!!!

!!!!!

!!!

!!!!!!!!!!!!!!!!!!

!!!!!!

!!

(

!!!!!!!!!

!!!

!!!!!

!!!!!!!!

!!!!

!!!!!

!!!!!!!

!!

!!!!!!!!

!!!!

(((

!!!!!

!!!!!

!!!!

!!!!

!!!!

!!!!

!!!!!

!!!!

!!

!!!!!!!!!

!!!!

!!!

!!!!

!!!!

!!!!!!!!

!!!

!!!!!!

!!

!!!!!

!!!!!!!

!!!!!

!!!!!!!!

!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!

!!!

!!!!

!!!!!

!!!!!

((

!!!!!!

!!!!!!!

!!!!

!!!!

!!!!!!!LLLLLLLLLL

!!!!

!!!

!!!!!!!!!!!!!

!!!!

!!!!!

(((

!!!!!!

!!!!
BAAAA

!!!!

!!!

!!!!!!

!!!!!

(((((

!!!!

!!!!!

!!!!!!

!!!!!

!!!!!

!!!

!!!!!! 111111

!!!!!!!!

!!!!!

!!!!!!

!!!!!!!

!!!!!!

!!!!

!!!!

!!!

!!!!!!!

!!!!

!!!!!!!

!!!!!

!!!!!

!!!!!!

!!!!!!!!!!!!!!!!!!!!!!

!!!!!!

!!!!!

aaaaaaaa

!!!!!

!!!!

!!!
!!!!!!!!

!!!!

!!!!

!!!!!!!

!!!!!!

!!!

!!!!
HHHHTTHTHTHTH

!!!!

!!!!
M

(((

!!!!

!!!!!

!!!!

((

!!!!!

!!!!

!!!!!

!!!!!!

!!!!!

!!!

!!!!!!!!!!!!!!!!!

!!!

!!

!!!!!

(((

(

!!!!!

((((

!!!!

!!

!!!!!!

!!!!!!

!!!!

!!!!!

!!!!

!!!!!

!!!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!

!!!!

!!!

!!!

!!!!!!

!!!!

!!!!!!!!!!!!!!

!!!!

!!!!!

!!!!!!

!!!!!!!!!!!!
!!
!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!

!!!!!!!

!!!!

!!!!!

!!!!!

((((

!!

!!!!

((
!!

!!!!!!
!!

!!!!!

!!!!!

!!!!!!!!!!!!!!

!!!!!

!!!!!!!

!!!!!

!!

!!!!

!!!!!

!!!!!!!

!!!!!

!!!!

!!!!!!!

!!

!!!
!

!!!

!!

!!!!!!

!!!!

!!

!!

!!!!!!

!!!!
!!!!

!!

!!!!!!!!!!!!!!

!!!

!!

!!!!

(((

!!!!!!!!!

!!!!

LLLL

!!!

!!!!!

!!!!!
!!!!

!!!!!!

!!!!!!!

!!!

!!!!

!!!

!!!!

!!!!!!

!!!

!!!!!

!!!!

!!!!

!!

!!!

!!!!

!!!!

!!!!!

!!!!!

!!!!!

!!!!

!!!!!!!!

!!!

!!!!!

!!!

(!!!!

!!!!!

((TTTT

!!!!!!!

!!!!!

((((

!!!!!!!!!!!!!!!!!!

!!!

!!

!!!!!

!!!!!

!!!

!!!!!

!!!!!

!!!

(((

!!!!!!!!!!!!!!!

!!!!!

((((

(((

!!!!!!!!!!!!!!

((((

!!!!!

!!!!

!!!!!

!!!!

!!!!

((((

((

((

!!!

!!!!

(((

!!!!

((((

!!!

!!!!

!!!!!
(((

!!!!

!!!!!

!!!!!

!!!!

!!!!

(((

!!!!!!!!!!!!!!!!

!!!!!

!!!!!

((

(

!!!!!!!!!!

!!!!!!!

!!!!

!!!!!!

!!!!!!

!!!

!!!

((

!!!!!!!!
!!

!!!!!!!!

!!!!!!!!!!!!!!!

!!!!!!

!!!!!!!!

!!!

!!!!

!!!!!

!!!!!!!!

!!!!!!
E E EEE 

!!!!!

!!!!

!!!!

!!!!!!!!

!!!!

!!!

!!!!!NNNNEEEEEENNNNNNNNNNNNNNNNNENE

!!!!

!!

!!!!!

!!!

!!!!

!!!!!
14

((

((

!!!!!

!!!!

!!!!

!!!!

!!!!!!
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

((

!!!!!!!

!!!!!

!!!!

!!!!!!

((

!!!!

!!!!!

!!!!!

!!!

!!!!!

(

(((

!!!!!!!!!!!

!!!!!!

!!!!!!

!!!!

!!!!!!

HHHHHHHHHHHH

!!!!!

!!!!!

!!!!

!!!!

!!

!!!!

!!

!!!

!!!!!

!!!!!!
LLLLLLLLL

!!!!

!!!!

!!!!!

!!!!!!EEEEEEEEEE

!!!!!

!!!!

!!!!!!!!

!!!!!!

!!!!!

!!!!!

(((

!!!!

!!!!

!!!!

!!!!!

!!!!!!

!!!!

!!!!!!!!

!!!!!

!!!!!

!!!!!

!!!!!

(

!!!!!!

!!!!!!! WWWWWWWWWWWWWWWWWWWWWW

!!!!!

!!!!

!!!!
!!!

!!!!!

!!!!!!

!!!!

!!!

!!!!

!!!

!!

!!!!

!!!!

!!!

!!!!

!!!!

!!!!!

!!!
!!!!

!!!
!!

!!!

!!!!!!

!!

!!!!!

!!!

!!!

(((

!!!

!!!

!!!!THHHH

!!!!

!!!!!

!!!!

!!!!

!!!!

!!!!!!

!!!!!!!
HHHHHHHHHHHHHH

!!!!

!!

!!!!

!!!

!!!!!!

!!!!!!!!!

!!!!
!

!!!!!!!!!!!!!!!!!

!!!!

!!!!

!!!!!!

!!!!!!!

!!!!

!!!!

!!!!!

!!!!!

!!!!

!!!!!!!!

!!!!!!!

!!

!!!

!!!!

!!!

((((

(((

(((((((((

!!!!!!

(

!!!

!!!!!!

!!!!SSSSSSSSSS

!!!!!

!!!

!!!!

!!!!!

!!!!

!!!!

!!!!!!

!!

!!!!

!!!!

!!

!!!!!!!

!!!!!!!!!!!!!!!!!!

!!!!!!!!

!!!

!!!
!!!!

!!!!!

!!!

!!!!

!!!!!

!!!!

!!!!!

!!!

!!!

!!!

!!!!!

!!!

!!!!!

!!

((

!!!

!!!!!!!!

!!!!
!

!!!!!

!!!

!!!!

!!!

!!!!! 1SSSSSSSSSS

!!!!!

!!!!!

!!!!!!

!!!!EEEEEEEEEEEEEEEEEEEEEEEEE

!!!!

!!!
!!!!

!!!!!

!!!!!!!EEEEEEEEE

!!!!

!!!!

((((

!!!

!!!!!

!!!!

!!!

!!!!

!!!!!!

!!!!!!!

!!!!

!!!
!!!!

!!!!!

((

!!!!!!!!!!!!!!!

!!!!!

!!!

!!!!

!!!

!!!

((

((

!!!!

!!!!

!!!!!

!!!!!

!!!!

(((

!!!!!!!!

!!!!

!!!!!

!!!!!

!!!!!!

!!!

!!

!!!!!

!!!!!!!

!!!!

!!!

!!!!!

!!!!!!

!!!!!!!!!!!!!!!

!!!!!(((((( !!!!

!!!!!

!!!!!

!!!!!!DDDD

!!!!!!

!!!

!!!!

!!!!

!!!!!

!!!!!!

!!!!

!!!!!!

!!!!!!!!!

!!!!!!!!!

!!!

!!!!!

!!!!SSSSSS

!!!!!!!!!!!!!!!!!!!

(((

!!!

!

!!

!!!!!!!

!!!!!!!!!!!!!!!

!!!!

!!!!!DDDDDDRDRDRDRDDDRDRDDDRDRDRDRDRDRD

!!!!!!!!

!!!!!

!!!!!

!!!!

!!!!

!!!!!

!!!

((

!!!!

!!!!

!!!!!

!!!!!!!!!!!!!!!!!!!

!!!!!

!!!!

!!!!!!!!!!!!

!!!!STSTSTSTSSSSSSSSSSSS

!!!!!

!!!!!!

!!!!

((((

!!!!!

!!!!!!!

!!!!

!!

!!!!!!!!!!!!!!!!!!

!!!!

!!!

!!!!!!!

!!!!!!

(((

!!!!!!!!!!!!!!

!!!!

!!!!!NNNNNNNNNNN

!!!!!

!!!!!

!!!!

!!!!!

!!!!!
!!!!!!

!!!!

!!!

!!!

!!!

!!!
!

!!!!

!!!
!!!!

!!!!!!

!!!!!

!!!!!

!!!!!!
VVVVVVVV

!!

!!

!!!

!!!!

!!!

!!!!!!

((((

!!!!!

!!!

!!!!!!

!!!!!

!!!!!!!!

!!!!!

!!!!!!

!!!!!

!!!

!!!!!!!1414444444444444441414

!!!

!!!!!

!!!

!!!!!!

!!!!

!!!!!!

!!!!!!!

!!!!

!!!!!!!

!!!!!!!!

!!!!!!!!

(((

!!!!!!

!!!

!!!!EEE

!!!

!!!!!!!!

!!!!!

!!!

!!!!!!!!!!!!!!!!!!!!!!!!
!!!

!!!!

!!!!

!!

!! !!!!!!!!!!!!

!!!

!!!

!!

((

!!!

!!!!!

!!!!!!

!!!!!!!

!!!!

!!!!

!!!!!!!!

!!!!!!!

!!!!!!

!!!!!!!!!!

!!!!!YYYYYYYYYYYYYYYYYYYYYYYY

!!!

!!!!!!!!TTTTSTSTSTSTSSSTSTTTTTTTTTSSSSSSSTST

((((

!!!!

!!!!

(((

!!!!!! H
A

HHHHH

!!!!
NE E NEE 

!!!

((

!!!!!

!!!!!

!!!

!!!

!!!!!
!!!!

!!!!!!

!!!!!

!!!

!!!!

!!!!! EEEEEEEEEEEEEE

!!!!!!

!!!!!
!!!!!!!!!!!!

!!!

!!!!

!!!!

iiiiiiiiii

!!!!

!!!TTTTSTTTTTTTTSTT

!!!!!!!!!!!

!!!!!!!!

!!!!!!

!!!!!

!!!

!!!

!!!!!!!!!!!!!

EEEEEEEEEEEEE)EEEEE)EEE

!!!!

!!!!!!!

(((

!!!!!!

!!!!!!!!!!!!!!!!!

!!!

!!!!!!!!!

!!!!!!

!!!!

!!!!!!

!!!!!

!!!!!!!!!!!!!!!!!!!

!!

!!!!!

!!!

!!!!!

!!!!!!!!!!!!!!!!!

!!!

!!!!!

!!!

!!!

!!!!

!!!!!!

!!!!

(((

!!!!!!!!!!

!!!!!!

!!!!

AAAA

!!1 1 1111111111

!!

!!!!

!!!!

!!!!

!!!!
!!!

!!!!!!!

!!!!!

!!!!!!!!

!!!!!

!!

!!!!

!!!!!

!!!!!

!!!!!

!!!!!!

!!!

!!!!!!!

!!!!!

!!!!!

!!!!

!!!!

!!!!

!!!!!!

!!!!!!

!!!!!

!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!

!!!!

!!!!

!!!!
!!!

!!!!!

!!!

!!!!!!!

(

!!!!!

!!!

!!!!!

!!!!!

!!!!!!!!!!!!!!!!!!!!!!

!!!

!!!

!!!!!!!!!!

!!!!!!!!
!!

!!!!

!!!!

!!!!!!!!!!!!!

!!!!!!

!!!

!!!

!!

!!!

!!!!

!!!!!

!!!!

!!!

!!!!

!!!!!

!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!

!!!!!!!!!!!!!!

!!!!!!!

!!!!

!!!!
!!!!!!!!!!

!!!

!!!!!222222222222222222222222222222
!!!!!!!!
222222222222222222222

!!!!

!!!

!!!!

!!

!!!!

!!!!!VVV

!!!!!

!!!!!!

!!!!
!!!!!!

!!!!

!!!

!!!!!!
!!!!

!!!!!

!!!!!!

!!!!!

!!!!!

!!!!!!!

!!!!

!!!!!! E

!!!!!

((

!!!!

!!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!

((((

!!

!!!!!

!!!

!!!

!!!!

!!

!!!!

!!!!
!!

!!!!!!

!!!

!!!!

!!!!

!!!!!!!

!!!!!

!!!
TT

!!!!

!!!!

!!!!!!

!!!

!!!!!!

!!!!

(((

!!!

!!!!

!!!!

!!

!!!!

!!!!!!!

!!!
!!!!!!

!!!!!

!!!!!

!!!!!!

!!!!!!

(((

!!!!!

!!!!

!!!!!!!!

!!!!!

!!!!

!!!!

!!!

!!!!

!!!!!!!!!

!!!!!

!!!!

!!!!!!!

!!!!

!!!!!

(((

!!!!RRORORORORORORORORORORORORORORORORRROROROROROROR

!!!!!!!

!!!!

!!!

!!!!!

!!V
E

V
E

VVVV
E

VVVVVV
EEE

V
E

V
E

!!!

!!!

!!!

!!!

!!!

!!!!!

!!!

!!!!

!!!

!!!!!!

!!!!!!!!!!!!!!!!!!

!!!!!

!!!!!!

!!!!!!

!!!!!!!!

!!!!!

!!!!

!!!

!!

!!

!!!

!!!

!!!!!!!!!!!!!!!!!

!!!!

!!

!!!!!!!

!!!!!!!

!!!

!!!
!!!!

((

!!!!!

!!!!!!

!!!!
!

!!!!

!!!!

!!!

!!!

!!!!!!((((((

!!!

!!!!

!!!!!!!

!!!

!!!!

!!!!!!!!

!!!

!!!!!

!!!

!!!!

!!!!!UUUUUUUUUUUUU
P

U
P

UUU
P

U
P

U
P

U
P

U
P

U
PP

U
PPP

U
P

U
P

!!!!!!!!EEEEEEEEEE!!!!!EEEE

!!!!

!!!!!

!!!!!!!

!!!!!!

!!!!

!!!!

!!!!!

!!!!!

!!!!!!

!!!!!!

(((

!!!!!!!!!!!!

!!!!
NN

!!!

!!!!

!!!!
!!!!

!!

!!!!!

!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!

!!!!!

!!!!

!!!!!11111111

!!!!!

!!!!

!!!

!!!!

!!!!

!!!

!!!!!

!!!!!! D

!!!!

!!!!

!!!!!!!!

!!!!!! 6666!!!!

!!!!

!!!!!!!

!!!!!!!!!

((

((

!!!!!HHHHHHHHHHHHHH

!!!!

!!!!!!

!!!!!

!!!!!

!!!!

!!!!

!!!!

!!!!!!

!!!!!!!!!!!!!!

!!!!!PLPLPLPLPLPLPLPLPLPLPLPLPPPPPLPLPLPLPLPLPLPL!R

!!!!

!!!

!!!!!
!!!!!!!!

!!!

!!!!!!!!!

!!!!!

!!!

!!!!!

!!!!!!

!!!

!!

!!!

!!!!!!!!!!!!!!
!!!!!

!!!!!

!!!
((

!!!!

!!!!
!!!!!!

!!!!

!!!!!!

(((

!!!

!!!!!

!!!

!!!

((((

!!!!!

!!!!!
!!

(((

!!!!!!

!!!!!

!!!

!!!!!!!!!!!!!!!!!!

!!!!

!!!!!

!!

!!!!!!!!!

!!

!!!

!!!!

!!!!!!

!!!!!!!!

!!!!!

!!!

!!!

!!!!
!!

!!!!!

!!!!

!!!!!

!!!!

!!!!!!

!!!!!!!!!!!!!!!

(((!!!!

!!!

!!!

!!

!!!!
TT TTSTSTTTSSTT

(

!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!

!!!
!!

!!

!!!!

!!

!!!!

!!!!

!!!!!! !!!!!!

!!!!!
!!

!!!!!!

!!!!

!!!!!!!!!!!!!!
((((((((((

!!!!!!!!

!!!

!!!

!!!!!

!!!!

!!!!

!!!

((

((

(

!!!!!!!!!!!!!!!

!!!!!

!!!

!!!

!!!!

!!!

!!!

!!!

!!!

!!!

!!!!

!!!!

!!!!EEEEEEEEEEEEEE

!!!

!!!!!!

((

!!!!!!!

!!!!

!!!!!!8TT88T8TT

!!!!!!!

!!!!

P

!!!!

!!!

!!!!!!

!!!!

NN

!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!

!!!!!

!!!

!!!!!!!!!!!!!!!
(((((

!!!!

!!!
!!!!!

!!!!!!

!!!!!!!

!!!

(((

!!!!!!

!!!
!!!!!

!!!

!!!!!!!!!!!!!!
!!

!!!!!

!!!

!!!

!!!!!!!!!

!!!!!!!

!!!

!!!!!

!!!!!

!!!!!!!!!!!!!!

!!

!!!!

!!!

!!!!

!!!((

(((

!!!

!!!!!TT

!!!!!!

!!!

!!!

!!!!
!!!!!!

!!

(((

!!!!

!!!!!

(((

!!

!!!!!!

!!!!

!!!!!

!!!

((

!!!

!!!!!!!!!!!!!

((

!!!

!!!!!!!

(

(

!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!

!!!

!!!!!

((

!!!!!

!!!!

((

!!!!!

!!!!232323232323
123
123232322123
123232322122123
123

!!!!!

!!!!!

!!!! HHHHHHHH
P

H
P

HHHH!!!!

!!!

((

!!!

!!!

!!!!!!!

!!!!

((

!!!!!!DDNNNDND

!!!!!!

!!!!
!!!!!!!!

!

!

!!!!!!!!!!
!!
!!

!!

!!!!

!!

!!!

!!!!

(((

!!!!

!!

!!!

!!!!

!!!!!
!!!!!!!!

!!!!

!!!!!!!

!!

!!!!!!!

!!!!!!

!!!!!!!!

!!!!!!!!!!!!!!

!!!!!

(((!!!!!!!!!!

!!!!

!!!!

((((

!!!!!!

((

!!!!

!!!!!!

!!!!!!!!!!!!

!!!!!

!!!

!!!!

!!!!

!!

!!

!!!!

!!!!!

!!

!!!!

!!!!!!!!

!!!!!

!!!!!!!

!!!!!!

!!!!!

!!!!!!!

!!

!!!!!!!!

!!!

!!!!

!!!!

!!!!

!!!

!!

!!!17171717777777777
575777575177
5

!!!!!

!!!!!

!!!!

!!!!!!

!!!

((

!!!!!!!!

!!!!!!

!!!!!
5T5T5555
!!!!!!

!!!!!!!!

((((NNN

!!!!

!!!

!!!

!!!

!!!!

!!

!!!!!

!!!!!

!!!!!!!!!!!!!!!

((

!!!!

!!!!

!!!!

!!!!

!!!

!!!

!!!!

!!!!!

!!!!

!!!!!!!!!!!!!

!!!!!!!!

!!!!!

!!!!

!!!!!! 171171

(

((

!!!!

!!!!!!!!

!!!!!

!!!!!
!!!!!!!!!!!

!!!!!

(

!!!!

!!!!!!!

!!!!

!!!!!

((

!!!

!!!!!

!!!

!!!!!!!!!!!!!!!!!!!!!

!!!!!!

!!!!!!

!!!!

!!!!!
!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!
!!!!!!!!!!!!

!!!

!!!!

((

!!!!

!!!!!

!!!!!

((

!!!

!!!!!!!!!!!!!!

!!!

!!!!

((((

!!!!

!!!!!
!!!!!!!!!!

!!!!THTHTHTHTTTTHHTHTH

!!!!

!!!!

!!!!!!!!!!!!

!!!!!!

!!!!!

!!!!!!

!!!!

((

!!!!

!!!!!

!!!!!!!

!!!!!!!

!!!!!

!!

!!!!

!!!!!

!!!!!

!!!!!!

!!!

!!!

!!!!!!!!!!!!!!!!!!!!

!!!

!!!

!!!

!!!

!!!!!

!!!!

!!!

!!!!

!!!!

!!!!! WWWWWWWWWWWWWW

!!!!!

!!!!!!!!!!!!!HHTHTTH

!!!

!!!

!!!!

!!!!!

!!!

!!!!!!!!!!!

(((

!!!!!

!!!

!!!

!!!!!
!!!

!!!!!! 3R3R3R3R

!!!

!!!!!!!

!!!!!!

!!!

!!!!! HHHHHHHHHHHHHHHHHH

!!!

!!!!

!!!

!!!!!

!!!

!!!

!!!!

!!!!!!!!!!!!!!!!

!!!!!!!

!!!!!!!!

!!!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!

(((((((((((

!!!!!

!!!

(((

!!!!

!!!!!!!TTHTHTTTHTTTTTTTTTTTT

!!

((

!!!!AAAA!!!!!!!!!!A  A     A  A  A A

!!!!!!

DDDDDDDDDD

!!!!!

!!!!!

!!!

!!!
!!!!

!!!

!!!

!!!!

!!

!!!!!

!!!!!

!!!!3333TT3333T3T

!!!!

!!!!!E)E)E))E)E)E)

!!!!!!!

!!!!

!!!!!!!

!!!!!

!!!

(((

!!!

!!!!!!

!!!!
!!!!!!!!!!!!!!!!!!!!!

!!!! HHHHHHHHHH

!!!

!!!

!!!!

!!!!!!

!!!!

!!!

!!!

!!!

!!!!

!!!!
!!!

!!!!

!!!

!!!!

!!!!!

!!!!

!!!!

((((

(((

!!!!

!!!!!!!!!!!!!!!!!

!!!!!!!!

!!!!!
!!!!!!

!!!!!!

!!!!

!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!

!!!!!

!!!!

!!!

!!!!!!!!

!!

!!!!!!

!!

!!!!!!!

!!!!

!!!!!

!!!!

!!!!

!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!

!!!!!

!!!

!!!!!

!!!

!!!!!!NNNN

!!!!!

!!!!!!

!!!! VVVV

!!!!TTTTTT

!!!!!

!!!!

!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!

!!!

!!!

!!!!!!!!!!!!

!!!

!!!

!!!!!

!!!

!!!! EEEEEEEE

!!!!
!!

!!!

!!!!!

!!!!
!!!!

!!!

!!!!

!!!!!

!!!
!!

!!!!

!!EEEENENENNEEEENNNNNNNNNENE

!!!!!
NNNNNNNNNN

!!!!

!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!

!!!

!!!

!!!!

!!!!

!!!!!

!!!

!!!

((
!!!!

!!!!!
!!!!!!

!!!!!!!

(((

!!

!!!!!

!!!!!!!!

!!!!!!!!

!!!!

!!!!!

!!!!!

!!!!
!!!!!!!!

!!!!

!!!!!!

!!!!!

!!!!!!!NN

!!!!

((((

!!!!!!
!!!!!!!!

!!!! !!!!!!

!!!

!!!!

!!!!

!!!

!!!!!!
1511111

!!!!!!!

!!

!!!!

!!!!!

!!!

!!!!

!!!!

!!!!

!!

!!!!!!!!!!!!!!!!!!!

!!

!!!!!!!

((

!!!!!!!!

!!!!!

!!!!!!!!!!
!!!!!!

!!!

!!

!!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!
!!!!!!

!!!!

!!!

!!!!

!!!!!

!!!

!!!

!!!

!!!

!!!!

!!!!!

!!!!!
!

!!!!

!!!!!

nnnnnn

!!!!!!!!

!!!!!!4T4T4T4T44444444444T4T4T4T4T4T4T4T4T4TT4TT4T4T4T!!!!4T4T4T4T4T4T4T4T4T4T4T4TTTTTT4T4T4TT4T4T4T4T4T4T4T

!!!!!

!!!!

!!!!!

!!!TTTT5T5T5T5TT5TTTTTTT55555T5T

!!!

!!!!!!!

!!!

!!!!!!
!!!!!!!!

!!!!!!!

!!!

!!!

!!!!

!!!!!

!!!!!!
!!!!

!!!!
PLP

!!!!

((

!!!!!!!!!!!!!

!!!!!!!!

!!!!!!!

((

!!

!!!!!!

!!!!!

!!!!!!

!!!

!!!!!!

!!!!

!!!!!

!!!!

(((SS
H

S
H

S
H

S
H

S
HH

SSSSS!!!!

HHHHHHHHH

!!!!!

!!!!

!!!!

!!!

!!!

!!!!!!!!EEEEEEEEEE

!!!!!!!

!!!!!

!!
!!

!!!!

!!!!!

!!!!

!!!!!

!!!

!!!!!!

!!!!!

!!!!!!!

!!!

(((

!!!!!!!!

!!!!!!

!!!

((

!!!!!

((

!!!

!!!!!!

!!!!

!!!!!

(((((
TTTTTTTTTT

!!

!!!!!

!!!!

!!!

!!!!

!!!!
!!!!!!

!!

!!!!!

!!!!!

!!!!!

((((((((!!!!!!!!((((((((((((((((((

!!!!

!!!!!

!!!!!!

!!!!!!!!
NENENNENE

!!!

!!!!!

!!!!!

!!!!!

!!!!

!!!!

((

!!!!

(((

!!!!!

!!!!!!

!!!!!
!!

!!!

(

!!!!!

!!!!

!!!!

!!!!!!!!!

!!!!!!
!!

!!!!

!!!!!

!!!!!!!!!!!!!
!!!

!!!

!!!!
!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!

!!!!

!!!!!

(((

!!!!!!!!!!!!

!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!

!!!!!

!!!!!

!!!!!

!!!!!

!!!!!!!!

!!!

!!

!!!!!!

!!!

!!!!

!!!!!!!!!!

!!!!

!!!!!!

!!!!!!

!!!!!!

!!!!!!

((((

!!!!!

!!!

!!!!!!!!!!!!!!

!!!!

!!!

!!!!!!!!

!!!!

!!!!

!!!!

!!!!!
!!!!

!!

!!!!

(!!

!!!!!

!!!!

!!!!!!

!!!

!!!!!!!!!

!!!!!!!!!!

!!!!!!
TT

!!!

!!!!

!!!

!!!!!
!!!!!!!
!!!!

!!

!!!!!!

!!!!

!!!!!!!!!
!!!!
!!

!!

!!!

!!!!!

((

!!!!! PPPPPPPLPLLLPLPL

!!!!!!!

!!!

!!!!!!!!!!!!!!!!!

((((((((((

!!!!!

!!!!WWWWWP WP WP WP WP WP WWP WWPPPP WP W

!!!!!

((((

!!!

!!!!

!!

!!!

!!! VVVVVVVVVVVVVVVVV
EE

V
E

V
E

VVVVVVVVVVVVV
EE

V
E

VV
E

V

!!!!

!!!!!!!!!!!!!

!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!

!!!

!!!!

!!!!!
!!!!

!!!!!!!!!!!!!!!!!!!!!!!

!!!!

!!!!!!!!!

!!!!!
999TTTT

!!!!

!!!!!!!

!!!!

!!!!

(((

!!!!
!!

!!!

!!

!!!!!

!!!!

!!!!

!!!!

((((

!!!!

!!!!!!

!!!!

!!!!

!!!!!

!!!!!!!!!!!!!!!!!!!!

!!!!!

!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!

!!!

!!!!!!

!!!!!11111111111111111

!!!!

!!!

!!

!!!!
LLLLLLPLPLLPLPLPL

!!

!!!!!!
TTTTTTTTTTTTTTT
!!!!!!!!

!!!

!!!

!!!!!!

!!!!!

!!!!!

!!!!!

!!!!!

!!!

((

!!

!!!!!

!!!!

!!!

(((( !!!!!

!!!!

!!!!

!!!!!TTTTTT

(((

!!!!!

!!

!!!!!!!!!!!!!!

!!!!!!!!!!!!

!!!!

!!!!!!!!EEEEEEEEEEEE!!!!

!!!!!

!!!!!

!!!!!!!!!!!!!

!!!

!!!!!

!!!!!!!!!

!!!!

!!!!

!!!!!!

!!!!

!!

!!!!!

!!!!
!!

!!!!!!

!!!!

!!!!!!!!!!!!!!

!!!!!!

!!

!!!!

!!!!!

!!!!

!!!
!!!!

!!!!!

!!!!!

!!!

!!!!!!!!

!!!!!

!!!!

!!!!!!

!!!

!!!!!!!!!!!

!!!!!

!!!!!

!!!!!!!!
!!!!!!!

!!!!

!!!!!!!!

!!!!!

((

!!!!

!!!!!!

!!!

!!!!!

!!!

!!!!!!!!!!!!!

!!!

!!!!

((( DDDDDDDDDD

!!!!

!!!

!!!!!

!!!!!

!!

!!!

!! !!!!!

((

!!!!

((((

((((

!!!

!!!!!

!!!!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

!!!!

!!!!!!!!!!

!!!!!!

!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!

!!!

!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!

!!!!!!!

((((

!!!

!!!!

!!!!

!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!

!!!!!!!!!!

!!!

!!!!

!!!!!!!!!!!!!!!

!!!!!!!!!!!!

!!!!!!
!!!!!!!!!!

!!!!

!!

!!!!
STSTSTSTSTSTSTST

!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!

(

!!!!!!

!!!!!

!!!!
!!!!!

!!!!

((

!!!!!!

!!!!

!!

!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!
!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!

!!!!

!!!

!!!!
!!

!!!!!!!!!!!!
!!!!

!!!!!

(((

!!!

!!

!!!

!

!!!!

!!!!!

!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

((!!!!!

!!!!!

!!!

!!!
!!!!
!!!!

!!!!

!!!!!!
!!!!!!

!!!!

!!!

!!!

!!!!
!!!!!!

!!!!!

!!!!!!!
!!!
!!!!

!!!!!

!!!!

!!!

!!!!!!!!

!!!!
!!!

!!!!!!

!!

!!

!!!!!

(((

!!!!!

!!!

!!!!!

!!!!

!!!

!!!!!!

!!!!

!!!!!!

!!!!!!

!!!!

!!!!!

!!!!

((

!!!!!!!
!!!!!!!!!!!!!

!!!!!))))))

!!!!!!

!!

!!!!!

!!!

!!!!!

!!!!!!

!!!!
!!

!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!
!!!!!!

!!!

!!
!!

!!!!!

(((

NDDNDD

!!!

!!!

!!!!
(

!!!!!

!!!!!

!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!

!!!!!!

!!!!TT

!!!!

!!!

!!!!!!!
!!!!!!!

!!!

!!!!

!!!!!

!!!

!!!!

(

!!!

!!!

!!!

!!

(

!!!!!!!!!!
!!!!!

!!!!!!

!!!

!!!!!!!!!!!!!!!!!!!!!

!!

((((

!!!!!

!!!!!!!!!!!!!!

(

((

((((

!!!!!!

!!!!

!!!!!!!

(((

!!!!

!!!!!

!!!!!

!!!!!!!!!!!!!!!!

!!!!!

!!!!!!!!!

!!!!!!
!!!!!

!!!!!
!!

((((

!!!

!!!!!!!!

!!!!

!!!!!!

!!!

!!!

!!!

!!!!!

!!!!!

!!!!

!!!!

!!!!!

!!!!!

!!!

!!!!

(

!!!!!!

!!!!!!!!!!!!!!!!!!!

!!!!!

!!!

!!!!!

!!!!!!!!!!!!!!!!!!!!!

!!!!!!!

!!!!!

!!!!!!!!!!

!!!

!!!!

!!!!!!
((

!!!!!!!!!!!

!!!!!AVVVVVEAVE!!!!!!
!!!

!!!

EE

!!!!!

!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!

OOOOOOOOOO

!!!!!!!!!!!!!!!!!!!! !!EYEY!!!!!!!!!!!!!
LEE

!!!!

!!!!!!!!!
!!!!!!!!!!!!!
!!!!

!!!

!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!

GGRRGGGGGGGRAAAARARARAGRGRGRGRANNNNANRANGGNGNGNGNNGNGNGNGNGEEGEGEGEGEGEE
!!

GRANGE

MEMEDED!!!!!!!!MEDIEDDIED NN!!!!!!DDI AAINA
MEDINA

PAPAPAPAAPPPPPAARRRARARARARARPAPAARRKRKKKKRRRKRKRKKEKEKEKEKEERERERERKEKEKK RRKE SERERRSRSRSERSSSSSSSSRSSSS

PARKERS

MIDLAKESESKESS!KESESSSSS

MIDLAKES

H ##H #H #H #
SHSHHHH

44#4#4##444#444#4#444
SH #4

5

PAPA!!PAAPPALIALISAAAISADES

PALISADES

STSTSTASTASTTSSSSSS AAATATATATASS ATTAATATATATATATTIOTITITIOTIOTITIOIOIOAAAT ONONONONIOIONIONONNNNON 11N 1N 1N 1N 1N 1N 1N 1NNNNONONONNON 1616161616
NNNN

6161616166

STATION 16

MMMMMMEDINA CITYTYE 6E 6

CITY HY HY HY HTHTHTHTTHTHHA
Y HAAHALL

MEDINA CITY HALL

STSTSTASTASTSTSSSSSS ATATATATASSS ATTAATATATATATTITITITIOTIOTITIOIOAAAAT ONOIOIONONONNNOON 1N 1N 1N 1N 1N 11NNOONONONON 17171717171717
NNN

7777711

STATION 17

STSTSTASTASTSTSSSSSS ATATATASS ATATATATATATATTTATITITITIOTITIOIOIOAAAT ONOIOIONONNNNOON 18
NN 1N 1N 1N 1N 18
N 11NONONONONONON

8181818181818
NN

881

STATION 18

STSTSTASTASSSSS AAAATATATASS ATATATATATTATTITITIOTIOTIOIOIOOAAT ONOONIOIOONONNNNNION 19
NN 1N 1N 1N 1NONONONON 19
NN

9119

STATION 19

¨̈̈̈̈!!!̈̈̈̈̈̈̈
!!!!

¦¦¦¦¦¦¦¦¦
!

!!!!
!

!!!!¨̈̈̈̈̈̈̈̈̈̈̈̈̈̈̈
!!!!

!!!!§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!§§§§§§§§§§§§§§§§§§§§§§§§§§§§§!!!!!!!!!!!!

LakeLLLakeLakeLakeLakeLakeakeakakk
ellevueeeBellevueBellevueBellevueBellevueBellevuBellevuellevuellevellevellevllel

ClydedeCClCCly8888888886
T

86866668686

Lochchocochocho hNNNN
!!!!!

!!!!!!!!!!!!!!

Volume Contents:

Wastewater Pump Station Evaluation

Volume
1 of 2

May 2015

Section 0 Executive Summary
Section 1 Introduction
Section 2 Evaluation Approach
Section 3 Capital Improvement Projects
Section 4 Long-Term Resource Planning

Final Report





14-1529 ii WWPS Evaluation  
May 2015 Table of Contents City of Bellevue 
k:\tac_projects\14\1529 - wastewater ps evaluations\105 - report\final report\table of contents - vol. 1.docx 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY 

1. INTRODUCTION 

2. FIELD EVALUATION APPROACH FOR 26 STATIONS 

3. CAPITAL IMPROVEMENT PROJECTS 

4. LONG TERM RESOURCE PLANNING 

 



14-1529 ii WWPS Evaluation  
May 2015 Table of Contents City of Bellevue 
k:\tac_projects\14\1529 - wastewater ps evaluations\105 - report\final report\table of contents - vol. 2.docx 

TABLE OF CONTENTS 

5. YARROW POINT 

6. COZY COVE 

7. EVERGREEN EAST 

8. GRANGE 

9. WILBURTON 

10. STATION 18 

11. HUNTS POINT 

12. EVERGREEN WEST 

13. LAKE CREST 

14. KILLARNEY 

15. MEYDENBAUER 

16. BAGLEY 

17. PLEASURE POINT 

18. KIMBERLEE PARK 

19. SOUTH RIDGE 

20. LAKEMONT 

21. STATION 4 

22. STATION 6 

23. STATION 7 

24. FLUSH 10 

25. STATION 19 

26. STATION 17 

27. STATION 16 

28. STATION 12 



14-1529 iii WWPS Evaluation  
May 2015 Table of Contents City of Bellevue 
k:\tac_projects\14\1529 - wastewater ps evaluations\105 - report\final report\table of contents - vol. 2.docx 

29. STATION 2 

30. STATION 1 

31. PREVIOUSLY EVALUATED STATIONS 

32. COST PLANNING FOR REMAINING 13 STATIONS 

APPENDIX 

 Appendix A: Project Cost Estimates 

 Appendix B: Station 4 Structural Evaluation 

 Appendix C: Pump Station 12 Hydraulic Evaluation 

 

 
 
  
 



14-1529 Page ES-1 WWPS Evaluation   
May 2015 Executive Summary City of Bellevue 
K:\TAC_Projects\14\1529 - Wastewater PS Evaluations\105 - Report\Final Report\Section 0 - Executive Summary.docx 

EXECUTIVE SUMMARY 
 
Introduction 
 
The City of Bellevue (City) owns and operates 46 wastewater pump and flush stations.  
Many of these pump stations were built in the late 1950s and upgraded in the late 1980s.  
Given the system’s age, equipment may be reaching the end of its service life or may be 
obsolete.  Murray, Smith & Associates, Inc. (MSA) was authorized by the City to conduct a 
needs-based (to meet service levels) condition assessment of 26 pump/lift stations, as well as 
a higher level, confirmation review of seven other stations that had previously been 
evaluated, to provide an overall system assessment that focuses on maintaining station 
reliability, serviceability, safety and overall efficiency.  The remaining 13 stations owned and 
operated by the City were not field evaluated because they are currently undergoing or have 
recently completed an upgrade/replacement.  However, the near-term and long-term capital 
projects for the 13 stations are included to provide a complete pump station financial plan.  
Following condition assessment, MSA was authorized to develop long-term capital planning 
needs projections for all wastewater pump and flush stations. 
 
Project Overview 
 
This project is the second phase of an overall evaluation process and includes 26 wastewater 
pump stations.  The seven stations previously evaluated in the first phase and the remaining 
13 stations have been wrapped into this study to provide a consistent basis for capital needs.  
Key elements of the project include: 
 

 Pump station condition evaluations. 
 Recommendations and planning level cost estimates for capital improvement projects. 
 Long term resource needs planning based on a 75-year planning horizon. 
 Report preparation.   

 
Although the 13 remaining stations were not included as part of this condition assessment 
they were incorporated into the City’s capital improvement projects and 75-year planning 
horizon to reflect the City’s entire wastewater system. 
 
Evaluation Approach 
 
The evaluation of 26 of the City’s wastewater pump stations includes the site, mechanical, 
structural, electrical and telemetry components of the pump station to evaluate these 
components individually as well as the station as a whole.  The evaluations were based on 
site inspections and the operation of equipment, no component or material testing was 
conducted other than manipulating the normal operation of the equipment.    
 



14-1529 Page ES-2 WWPS Evaluation   
May 2015 Executive Summary City of Bellevue 
K:\TAC_Projects\14\1529 - Wastewater PS Evaluations\105 - Report\Final Report\Section 0 - Executive Summary.docx 

Components were evaluated in three categories:  
 

 Condition – the physical condition of a component, used to estimate remaining useful 
life. 

 Criticality – correlates the relationship of a component to the overall operation of the 
pump station and its consequence of failure. 

 Serviceability – the ability to maintain, repair, or replace a component, considering 
accessibility, safety, and availability of parts.   

 
Capital Improvement Projects 
 
Capital improvement project recommendations for the 33 pump stations evaluated as part of 
this condition assessment were developed to correct observed deficiencies and ensure the 
reliability and serviceability of the stations.  Planning level capital improvement project cost 
estimates have been developed for the recommendations. Project timelines were developed 
based on the condition, criticality and serviceability rating of components that drive project 
implementation.  Projects were pushed back to the year 2017 since the 2015-2016 
wastewater pump station rehabilitation budget has already been established.  As part of the 
coordination with the City’s current budget, Wilburton pump station upgrades were moved 
up to the year 2016.  The City’s total budget for Wilburton pump station is approximately 
$1.5 million.  The project cost included in this report are reflective of needs based 
improvements only. 
 
If applicable, capital improvement projects for the 13 remaining stations not included as part 
of this condition assessment were based on near term scheduled improvements within the 
City’s established wastewater pump station rehabilitation budget.  If projects for the 13 
stations were not included in the established budget, capital improvement projects were 
based on the year of the station’s last upgrade. 
 
A summary of the capital improvement project costs by station is represented in Table ES-1. 
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Table ES-1 
Summary of Prioritized Capital Improvement Project Costs for 46 Pump Stations 

Station Name 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 
Yarrow Point - - - - $379,000 - - - - - - - 
Cozy Cove - - - $585,000 - - - - - - - - 
Evergreen East - - - - $344,000 - - - - - - - 
Grange - - $234,000 - - - - - - - - - 
Wilburton - $358,000   - - - - - - - - - 
Station 18 - - $22,000 - - - - - - $120,000 - - 
Hunts Point - - - - - $373,000 - - - - - - 
Evergreen West - - - - - $352,000 - - - - - - 
Lake Crest - - - - - - $360,000 - - - - - 
Killarney - - - - - - $181,000 - - - $213,000 - 
Meydenbauer - - - - - - $343,000 - - - - - 
Bagley - - $154,000 - - - - - - - $210,000 - 
Pleasure Point - - - - - $150,000 - - - - $210,000 - 
Kimberlee Park - - - - - - - - $289,000 - - - 
South Ridge - - $123,000 - - - - - - - - - 
Lakemont - - - - - - - - $333,000 - - - 
Station 4 - - $12,000 - - - - - $172,000 - - - 
Station 6 - - - - - - - - - $148,000 - - 
Station 7 - - - - - - - - $137,000 - - - 
Flush 10 - - - - - - - - - $145,000 - - 
Station 19 - - - - - - - - - $143,000 - - 
Station 17 - - - - - - - - - $116,000 - - 
Station 16 - - - - - - - - $258,000 - - - 
Station 12 - - $10,000 - - - - $861,000 - - - - 
Station 2 - - - - - - $220,000 - - - - - 
Station 1 - - - - - $191,000 - - - - - - 
Newport Lift - - $244,000 - - - - - - - - - 
Newport Pump - - - $236,000 - - - - - - - - 
Palisades - - - - - - - - - $411,000 - - 
Parkers - - - - - - - $413,000 - - - - 
Medina - - - - $292,000 - - - - - - - 
Fairweather - - - $306,000 - - - - - - - - 
Cedar Terrace - - - - - - - - - $169,000 - - 
Lake Heights - $659,000 - - - - - - $5,000 - - - 
Bellefield - $3,874,000 - - - - - - $116,000 - - - 
Midlakes - $2,289,000 - - - - - - $69,000 - - - 
Emerald Ridge - - - - - - $5,000 - - - $5,000 - 
Flush #1 - - - $5,000 - - - $75,000 - - $630,000 - 
Flush #2 - - - $5,000 - - - $75,000 - - - $1,230,000 
Flush #3 - - $75,000 - - - - - - $300,000 - - 
Flush #4 - - - $5,000 - - - $75,000 - - - - 
Flush #5 - - - - - - $5,000 - - - - - 
Flush #6 - - - $5,000 - - - $75,000 - - - - 
Flush #7 - - - $5,000 - - - $75,000 - - - - 
Flush #8 - - - $5,000 - - - $75,000 - - - - 
Flush #9 - - $80,000 - - - - - - - - - 
Crane/Rail Study and 
Load Testing - - $30,000 - - - - - - - - - 
TOTAL $0 $7,180,000 $984,000 $1,157,000 $1,015,000 $1,066,000 $1,114,000 $1,724,000 $1,379,000 $1,552,000 $1,268,000 $1,230,000 
Notes: 

1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements.  Timing of projects have been prioritized based on Section 3 discussions.
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In addition to the capital improvement project recommendations presented in Table ES-1, it 
is recommended that the City conduct an evaluation of the force mains and downstream 
discharge piping at each station to determine their condition, criticality and serviceability.    
 
Long Term Resource Planning 
 
The long term resource planning element of this project outlines the 75-year financial 
planning cycle for the wastewater pump stations and provides the City with a program to 
track the remaining useful life of the pump station assets using the City’s asset management 
software, Maximo.   
 
At each pump station, five asset groups are used to track the larger, more costly, and/or 
critical components.  While no changes are proposed to the Maximo tracking system, the five 
asset groups are generally defined below, with all smaller components considered ancillary 
to the larger ones. 
 

Table ES-2 
Asset Group Condition Rating Contributors 

 
Asset Group Asset Component 

Pump Station 
Wet well 
Dry pit 

Valve vault 

Electrical System 

Meter base 
Service disconnect 

Auto/Manual transfer switch 
Panelboard 

Telemetry System 
Modem 

Telemetry Cabinet 
RTU 

Generator Generator 

Rotating Assembly 
Pumps 

Motor Driver 
Motor 

 
Parabolic depreciation curves were developed based on Step 4 of the Environmental 
Protection Agency (EPA) Fundamentals of Asset Management workshop.  These EPA 
depreciation curves serve as templates for each asset group.  This template predicts the decay 
of the asset group, helping to estimate the timing of component rehabilitation or replacement 
prior to reaching a minimum level of service and potential failure.  By defining a minimum 
level of service, proactive rehabilitation or replacement can be planned which establishes the 
75-year planning cycle.  Figure ES-1 graphically depicts the relationship between the 
depreciation curves and the minimum level of service. 
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Figure ES-1:  Remaining useful life depreciation curves for critical components 
 
Tracked indicators for a given asset are used to assess remaining service life.  These 
indicators are specific to a given asset and are scored accordingly.  These indicators include: 
 

 Condition – initial value from the evaluation process. 
 Obsolescence – scale relating to availability of support and replacement parts. 
 Call outs – unscheduled visits attributed to an asset group. 
 Capacity – identifies the time before peak influent flow will exceed the capacity. 

 
The remaining useful life of an asset is estimated by plotting the asset score on the parabolic 
depreciation curve as shown in the example in Figure ES-2.  The difference in years between 
the current score and the minimum level of service represents the estimated time before a 
project is triggered for a given facility.  As issues are addressed and projects are completed, 
the asset score must be updated.  This assessment is completed for each asset group at the 
end of each respective pump station section. 
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Figure ES-2:  Remaining useful life estimation example 
 
Based on the approach to long term resource planning using asset depreciation curves and the 
remaining useful life of an asset estimated based on condition, obsolescence, call outs, and 
station capacity, the likely costs due to rehabilitation and replacement projects at the pump 
stations over the course of 75 years was developed.  Table ES-3 summarizes the pump 
station expenditures for the 46 pump stations evaluated over the next 75-year planning cycle. 
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Table ES-3 
Summary of Prioritized Capital Improvement Project Costs for 46 Pump Stations 

Station Name 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 
Yarrow Point - - - - $379,000 - - - - - - - 
Cozy Cove - - - $585,000 - - - - - - - - 
Evergreen East - - - - $344,000 - - - - - - - 
Grange - - $234,000 - - - - - - - - - 
Wilburton - $358,000   - - - - - - - - - 
Station 18 - - $22,000 - - - - - - $120,000 - - 
Hunts Point - - - - - $373,000 - - - - - - 
Evergreen West - - - - - $352,000 - - - - - - 
Lake Crest - - - - - - $360,000 - - - - - 
Killarney - - - - - - $181,000 - - - $213,000 - 
Meydenbauer - - - - - - $343,000 - - - - - 
Bagley - - $154,000 - - - - - - - $210,000 - 
Pleasure Point - - - - - $150,000 - - - - $210,000 - 
Kimberlee Park - - - - - - - - $289,000 - - - 
South Ridge - - $123,000 - - - - - - - - - 
Lakemont - - - - - - - - $333,000 - - - 
Station 4 - - $12,000 - - - - - $172,000 - - - 
Station 6 - - - - - - - - - $148,000 - - 
Station 7 - - - - - - - - $137,000 - - - 
Flush 10 - - - - - - - - - $145,000 - - 
Station 19 - - - - - - - - - $143,000 - - 
Station 17 - - - - - - - - - $116,000 - - 
Station 16 - - - - - - - - $258,000 - - - 
Station 12 - - $10,000 - - - - $861,000 - - - - 
Station 2 - - - - - - $220,000 - - - - - 
Station 1 - - - - - $191,000 - - - - - - 
Newport Lift - - $244,000 - - - - - - - - - 
Newport Pump - - - $236,000 - - - - - - - - 
Palisades - - - - - - - - - $411,000 - - 
Parkers - - - - - - - $413,000 - - - - 
Medina - - - - $292,000 - - - - - - - 
Fairweather - - - $306,000 - - - - - - - - 
Cedar Terrace - - - - - - - - - $169,000 - - 
Lake Heights - $659,000 - - - - - - $5,000 - - - 
Bellefield - $3,874,000 - - - - - - $116,000 - - - 
Midlakes - $2,289,000 - - - - - - $69,000 - - - 
Emerald Ridge - - - - - - $5,000 - - - $5,000 - 
Flush #1 - - - $5,000 - - - $75,000 - - $630,000 - 
Flush #2 - - - $5,000 - - - $75,000 - - - $1,230,000 
Flush #3 - - $75,000 - - - - - - $300,000 - - 
Flush #4 - - - $5,000 - - - $75,000 - - - - 
Flush #5 - - - - - - $5,000 - - - - - 
Flush #6 - - - $5,000 - - - $75,000 - - - - 
Flush #7 - - - $5,000 - - - $75,000 - - - - 
Flush #8 - - - $5,000 - - - $75,000 - - - - 
Flush #9 - - $80,000 - - - - - - - - - 
Crane/Rail Study and 
Load Testing - - $30,000 - - - - - - - - - 

TOTAL $0 $7,180,000 $984,000 $1,157,000 $1,015,000 $1,066,000 $1,114,000 $1,724,000 $1,379,000 $1,552,000 $1,268,000 $1,230,000 
Notes: 

1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table ES-3 Continued 
Summary of Prioritized Capital Improvement Project Costs for 46 Pump Stations 

Station Name 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 
Yarrow Point $14,000 - - - - - $179,000 - - - - - - 
Cozy Cove $46,000 - - - - $198,000 - - - $11,000 - - - 
Evergreen East - $17,000 - - - - $178,000 - - - $17,000 - - 
Grange $43,000 - - - $98,000 - - - - $8,000 - - - 
Wilburton - - - $98,000 - - - $14,000 - - - - - 
Station 18 - - - - - $98,000 - - - - - $13,000 - 
Hunts Point - - $8,000 - - - - $95,000 - - - $8,000 - 
Evergreen West - - $8,000 - - - - $185,000 - - - $8,000 - 
Lake Crest - - - $11,000 - - - - $95,000 - - - $11,000 
Killarney - - - $8,000 - - - - $85,000 - - - $98,000 
Meydenbauer - - - $11,000 - - - - $178,000 - - - $11,000 
Bagley - - - - $95,000 - - $5,000 - - - - - 
Pleasure Point - - - - - - - $103,000 - - - - - 
Kimberlee Park - - - - - $14,000 - - - - $204,000 - - 
South Ridge - - - - $155,000 - - - $5,000 - - - - 
Lakemont - - $101,000 - - - - - - - $67,000 - - 
Station 4 - - - - - $19,000 - - - - - $90,000 - 
Station 6 - - - - - - $5,000 - - - - $98,000 - 
Station 7 - - - - - $5,000 - - - - $78,000 - - 
Flush 10 - $150,000 - - - - $5,000 - - - - - - 
Station 19 - - - - - - $8,000 - - - - $185,000 - 
Station 17 - $90,000 - - - - $8,000 - - - - $95,000 - 
Station 16 - - - - - $8,000 - - - - $201,000 - - 
Station 12 - - - - $8,000 - - - - - $169,000 - - 
Station 2 - - - $11,000 - - - - $200,000 - - - $11,000 
Station 1 - - $17,000 - - - - $180,000 - - - $32,000 - 
Newport Lift - - - - - - - - - - - - - 
Newport Pump - - - - - - - - - $1,390,000 - - - 
Palisades - - - - - - - - - - - - - 
Parkers - - $1,390,000 - - - - - - - - - - 
Medina - - - - - - - - - - - - $1,050,000 
Fairweather - - - - - - - - - - - $1,390,000 - 
Cedar Terrace - - - - - - - - - - - - - 
Lake Heights - - - $100,000 - - - - - - - - - 
Bellefield - - - $832,000 - - - - - - - - $1,783,000 
Midlakes - - - $367,000 - - - - - - - - $1,054,000 
Emerald Ridge - - - $95,000 - - - - - - $219,000 - - 
Flush #1 - - - - - - - $5,000 - - - - $75,000 
Flush #2 - - - - - - - - $5,000 - - - - 
Flush #3 - - - - - - $75,000 - - - - $5,000 - 
Flush #4 $285,000 - - - - - - - - $5,000 - - - 
Flush #5 $122,500 - - $80,000 - - - - - - $170,000 - - 
Flush #6 $232,500 - - - - - - - - $5,000 - - - 
Flush #7 $225,000 - - - - - - - - $5,000 - - - 
Flush #8 - $480,000 - - - - - - - - $5,000 - - 
Flush #9 - $330,000 - - - - - - - - $75,000 - - 
Crane/Rail Study and 
Load Testing - - - - - - - - - - - - - 
TOTAL $968,000 $1,067,000 $1,524,000 $1,613,000 $356,000 $342,000 $458,000 $587,000 $568,000 $1,424,000 $1,205,000 $1,924,000 $4,093,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table ES-3 Continued 
Summary of Prioritized Capital Improvement Project Costs for 33 Pump Stations 

Station Name 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 
Yarrow Point - - - - $225,000 - - - - - - $104,000 - 
Cozy Cove - - - $385,000 - - - - - - $101,000 - - 
Evergreen East - - - - $255,000 - - - - - - $107,000 - 
Grange - - $305,000 - - - - - - $178,000 - - - 
Wilburton - $310,000 - - - - - - $104,000 - - - - 
Station 18 - - - - $90,000 - - - - - $180,000 - - 
Hunts Point - - - - - $265,000 - - - - - - $98,000 
Evergreen West - - - - - $195,000 - - - - - - $98,000 
Lake Crest - - - - - - $270,000 - - - - - - 
Killarney - - - - - - $225,000 - - - - - - 
Meydenbauer - - - - - - $215,000 - - - - - - 
Bagley $180,000 - - - - - - - - $110,000 - - - 
Pleasure Point $90,000 - - - - - - $195,000 - - - - - 
Kimberlee Park - $14,000 - - - - - - - - $170,000 - - 
South Ridge - - $159,000 - - - - - - $95,000 - - - 
Lakemont - - - - - - - $475,000 - - - - - 
Station 4 - $11,000 - - - - - - - - $190,000 - - 
Station 6 - - $5,000 - - - - - - $259,000 - - - 
Station 7 - $5,000 - - - - - - $205,000 - - - - 
Flush 10 - - $160,000 - - - - - - - - $30,000 - 
Station 19 - - $8,000 - - - - - - - - $180,000 - 
Station 17 - - $8,000 - - - $90,000 - - - - $90,000 - 
Station 16 - $8,000 - - - - - - $235,000 - - - - 
Station 12 $8,000 - - - - - - $573,000 - - - - - 
Station 2 - - - - - - - - $100,000 - - - - 
Station 1 - - - - - - - $207,000 - - - - $150,000 
Newport Lift $1,050,000 - - - - - - - - - - - - 
Newport Pump - - - - - - - - - - - - - 
Palisades - $900,000 - - - - - - - - - - - 
Parkers - $3,000 - - - - - - - - - - - 
Medina - - - - - - - - - - - - - 
Fairweather - - - - - - - - - - - - - 
Cedar Terrace - - $35,000 - - - - - - - - - - 
Lake Heights - $219,000 - - - - - - $95,000 - - - - 
Bellefield - - - - - - - - $503,000 - - - $503,000 
Midlakes - - - - - - - - $321,000 - - - - 
Emerald Ridge - - - - - - $95,000 - - - - $5,000 - 
Flush #1 - - - $5,000 - - - - - - $170,000 - - 
Flush #2 $75,000 - - - $5,000 - - - - - - $170,000 - 
Flush #3 - - $5,000 - - - - - - - - $210,000 - 
Flush #4 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #5 - - - - - - $80,000 - - - - - - 
Flush #6 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #7 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #8 $75,000 - - - - - $5,000 - - - - - - 
Flush #9 - - $5,000 - - - $5,000 - - - - - - 
Crane/Rail Study and 
Load Testing - - - - - - - - - - - - - 
TOTAL $1,703,000 $1,470,000 $690,000 $390,000 $575,000 $475,000 $985,000 $1,450,000 $1,563,000 $642,000 $811,000 $896,000 $1,359,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table ES-3 Continued 
Summary of Prioritized Capital Improvement Project Costs for 33 Pump Stations 

Station Name 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 
Yarrow Point - - - - - $89,000 - - - - - - - 
Cozy Cove - - - - $119,000 - - - - - $35,000 - - 
Evergreen East - - - - - $105,000 - - - - - - - 
Grange - - - $16,000 - - - - - - $35,000 - - 
Wilburton - - $22,000 - - - - - - - - - - 
Station 18 - - - - - - $8,000 - - - - $5,000 - 
Hunts Point - - - - - - $13,000 - - - - - - 
Evergreen West - - - - - - $103,000 - - - - - - 
Lake Crest $101,000 - - - - - - $16,000 - - - - - 
Killarney - - $103,000 - - - - - - $88,000 - - - 
Meydenbauer $101,000 - - - - - - $99,000 - - - - - 
Bagley - $5,000 - - - $185,000 - - - - - - - 
Pleasure Point - - - $98,000 - - - - $95,000 - - - $8,000 
Kimberlee Park - - $90,000 - - - $14,000 - - - - $114,000 - 
South Ridge - - - $70,000 - - - - - - - - - 
Lakemont - - - $11,000 - - - - $11,000 - - - $101,000 
Station 4 - - - $101,000 - - - - - - - $19,000 - 
Station 6 - - - $95,000 - - - - - - $13,000 - - 
Station 7 - - $75,000 - - - - - - $13,000 - - - 
Flush 10 - - - - - - - $75,000 - - - - $5,000 
Station 19 - - - - - - - $8,000 - - - - $193,000 
Station 17 - - - - - - - $8,000 - - - $185,000 - 
Station 16 - - $98,000 - - - - - - $119,000 - - - 
Station 12 - - $208,000 - - - - - $14,000 - - $8,000 - 
Station 2 $150,000 - - - $11,000 - - - - $95,000 - - - 
Station 1 - - - $17,000 - - - - $90,000 - - - $17,000 
Newport Lift - - - - $3,000 - - - - - - - - 
Newport Pump - $3,000 - - - - - $120,000 - - - - - 
Palisades - - - - $3,000 - - - - - - - - 
Parkers - $100,000 - - $3,000 - - - - - - - - 
Medina - $6,000 - - - - - - - - $120,000 - - 
Fairweather - $3,000 - - - - - - $120,000 - - - - 
Cedar Terrace - - - - - - $450,000 - - - - - - 
Lake Heights - - $10,000 - - - - - - - - - - 
Bellefield - - - - $116,000 - - - - - - $2,383,000 - 
Midlakes $69,000 - - - $69,000 - - - - - - $1,283,000 - 
Emerald Ridge - - $5,000 - - - - - - $309,000 - - - 
Flush #1 - - - - $75,000 - - - - - - $10,000 - 
Flush #2 - - - - - $75,000 - - - - - - $10,000 
Flush #3 - - - - - - - $5,000 - - - - $5,000 
Flush #4 - - - - - $75,000 - - - - - - - 
Flush #5 - - $5,000 - - - - - - $240,000 - - - 
Flush #6 - - - - - $75,000 - - - - - - - 
Flush #7 - - - - - $75,000 - - - - - - - 
Flush #8 $170,000 - - - - $75,000 - - - - - - - 
Flush #9 $240,000 - - - - - - - - $5,000 - - - 
Crane/Rail Study and 
Load Testing - - - - - - - - - - - - - 
TOTAL $831,000 $117,000 $616,000 $408,000 $399,000 $754,000 $588,000 $331,000 $330,000 $869,000 $203,000 $4,007,000 $339,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions.  
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Table ES-3 Continued 
Summary of Prioritized Capital Improvement Project Costs for 33 Pump Stations 

Station Name 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 
Yarrow Point - - - $895,000 - - - - - - - - $14,000 
Cozy Cove - - $1,005,000 - - - - - - - - $91,000 - 
Evergreen East - - - $925,000 - - - - - - - - $17,000 
Grange - $1,010,000 - - - - - - - - $8,000 - - 
Wilburton $820,000 - - - - - - - - $14,000 - - - 
Station 18 - - $188,000 - - - - - - - - $700,000 - 
Hunts Point - - - - $895,000 - - - - - - - - 
Evergreen West - - - - $790,000 - - - - - - - - 
Lake Crest - - - - - $860,000 - - - - - - - 
Killarney - - - - - - - $820,000 - - - - - 
Meydenbauer - - - - - $775,000 - - - - - - - 
Bagley - $650,000 - - - - - - - - $95,000 - - 
Pleasure Point - - - - - - - - $740,000 - - - - 
Kimberlee Park - - $14,000 - - - - $850,000 - - - - - 
South Ridge - $599,000 - - - - - - - - $5,000 - - 
Lakemont - - - - - - - $815,000 - - - - - 
Station 4 - - - - - - - - $860,000 - - - - 
Station 6 - - - - - - - - $809,000 - - - - 
Station 7 - - - - - - - $680,000 - - - - - 
Flush 10 - - - $85,000 - - - - - - - - $600,000 
Station 19 - - - - - - - - - - - - $680,000 
Station 17 - - - $8,000 - - - - - - - - $815,000 
Station 16 - - - - - - - $805,000 - - - - - 
Station 12 - - - - - - - $1,373,000 - - - - - 
Station 2 $11,000 - - - - $915,000 - - - - - - - 
Station 1 - - - - $997,000 - - - - - - - - 
Newport Lift $120,000 - - - - - $3,000 - - - - - - 
Newport Pump $3,000 - - - - - - - - - - - - 
Palisades $100,000 - - - - - $3,000 - - - - - - 
Parkers - - - - - - $3,000 - - $100,000 - - - 
Medina $6,000 - - - - - - - - - - - - 
Fairweather $3,000 - - - - - - - - - - - - 
Cedar Terrace $15,000 - - - - - - - - - - - - 
Lake Heights $309,000 - - - - - - - - $5,000 - - - 
Bellefield - - - - - - - $116,000 - - - - $116,000 
Midlakes - - - - - - - $69,000 - - - - $69,000 
Emerald Ridge - - - - - $5,000 - - - - $5,000 - - 
Flush #1 - - - - - - - - - $560,000 - - - 
Flush #2 - - - - - - - - - - $560,000 - - 
Flush #3 - - - $75,000 - - - - - - - - $520,000 
Flush #4 $10,000 - - - - - - - - - $560,000 - - 
Flush #5 - - - - - $5,000 - - - - $5,000 - - 
Flush #6 $10,000 - - - - - - - - - $560,000 - - 
Flush #7 $10,000 - - - - - - - - - $560,000 - - 
Flush #8 - $10,000 - - - - - - - - $560,000 - - 
Flush #9 - $5,000 - - - $75,000 - - - - - - - 
Crane/Rail Study and 
Load Testing - - - - - - - - - - - - - 
TOTAL $1,417,000 $2,274,000 $1,207,000 $1,988,000 $2,682,000 $2,635,000 $9,000 $5,528,000 $2,409,000 $679,000 $2,918,000 $791,000 $2,831,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions.  
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Table ES-3 Continued 
Summary of Prioritized Capital Improvement Project Costs for 33 Pump Stations 

Station Name 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 
Yarrow Point - - - - $179,000 - - - - - - 
Cozy Cove - - - $108,000 - - - $101,000 - - - 
Evergreen East - - - - $195,000 - - - - - - 
Grange - - $8,000 - - - $178,000 - - - - 
Wilburton - $8,000 - - - $104,000 - - - - - 
Station 18 - - - - - - - $98,000 - - - 
Hunts Point $8,000 - - - - $5,000 - - - $98,000 - 
Evergreen West $8,000 - - - - - - $193,000 - - - 
Lake Crest - $11,000 - - - - $5,000 - - - - 
Killarney - - - $8,000 - - - - $5,000 - - 
Meydenbauer - $11,000 - - - - $88,000 - - - - 
Bagley - - $5,000 - - - $95,000 - - - - 
Pleasure Point - - - - $8,000 - - - - $95,000 - 
Kimberlee Park - - - $14,000 - - - - $14,000 - - 
South Ridge - - $160,000 - - - - - - - - 
Lakemont - - - $191,000 - - - - $11,000 - - 
Station 4 - - - - $11,000 - - - - $8,000 - 
Station 6 - - - - $5,000 - - - - $8,000 - 
Station 7 - - - $5,000 - - - - $8,000 - - 
Flush 10 - - - - - - - - $5,000 - - 
Station 19 - - - - $90,000 - - - $8,000 - - 
Station 17 - - - - - - - - $8,000 - - 
Station 16 - - - $8,000 - - - - $11,000 - - 
Station 12 - - - $8,000 - - - - $14,000 - - 
Station 2 - $11,000 - - - - $5,000 - - - - 
Station 1 $17,000 - - - - $5,000 - - - $252,000 - 
Newport Lift - - - - - - - - $3,000 - - 
Newport Pump - $3,000 - - - - - - $120,000 - - 
Palisades - - - - - - - - - - $3,000 
Parkers - - - - - - - - - - $3,000 
Medina - - - - - $6,000 - - - - $120,000 
Fairweather - - - - - $3,000 - - - - $120,000 
Cedar Terrace - - - - - $20,000 - - - - - 
Lake Heights - $5,000 - - - $95,000 - - - - - 
Bellefield - - - $503,000 - - - - - $387,000 - 
Midlakes - - - $527,000 - - - - - - - 
Emerald Ridge - $95,000 - - - - - - - - - 
Flush #1 - - - - - $5,000 - - - - - 
Flush #2 - - - - - - $5,000 - - - - 
Flush #3 - - - - - - - - $75,000 - - 
Flush #4 - - - - - - $5,000 - - - - 
Flush #5 - $75,000 - - - - - - - - $380,000 
Flush #6 - - - - - - $5,000 - - - - 
Flush #7 - - - - - - $5,000 - - - - 
Flush #8 - - - - - - $5,000 - - - - 
Flush #9 - $490,000 - - - - - - - - $5,000 
Crane/Rail Study and 
Load Testing - - - - - - - - - - - 
TOTAL $33,000 $709,000 $173,000 $1,372,000 $488,000 $243,000 $396,000 $392,000 $282,000 $848,000 $631,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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SECTION 1 - INTRODUCTION 
 
1.1 Authorization 
 
On March 5, 2014, Murray, Smith & Associates, Inc. (MSA) was authorized by the City of 
Bellevue (City) to prepare this evaluation of 26 city-owned sewer pump/lift stations, as well 
as a higher level, confirmation review of seven others that had previously been evaluated.  
This scope was later expanded to capture the City’s wastewater pump station capital 
planning, already in place, for the 13 remaining stations. 
 
1.2 Background and Purpose 
 
The City of Bellevue (City) owns and operates 46 wastewater pump and flush stations.  
Many of these pump stations were built in the early 1960s and upgraded in the late 1980s.  
Given the age of the facilities and a growing number of operation and maintenance issues, 
equipment may be reaching the end of its service life or may be obsolete.  To address this 
concern, the City elected to conduct a needs-based (to meet service levels) condition 
assessment of the pump stations to provide an overall system assessment that focuses on 
maintaining station reliability, serviceability, safety and overall efficiency.   
 
The City conducted an initial wastewater pump station evaluation project in 2013 when a 
consultant evaluated the condition of seven stations.  That phase of the wastewater pump 
station evaluation program, Phase 1, was completed in early 2014, with the delivery of a final 
report which is referenced within this report, but not included. 
 
This project is the second phase of an overall evaluation process and includes field 
evaluations of 26 wastewater pump stations.  The first phase, which included the field 
evaluation of seven wastewater pump stations, has been incorporated into this study to 
provide a consistent basis for moving forward.  Those 33 stations represent all stations that 
have not been recently rehabilitated or replaced.  The remaining 13 stations owned and 
operated by the City were not field evaluated because they are currently undergoing or have 
recently completed an upgrade/replacement.  However, the near-term and long-term capital 
projects for the 13 stations are included to provide a complete pump station financial plan.  
Station evaluations are focused on the wastewater pump stations, including the discharge 
piping and valves within each station, but force mains and downstream collection system 
considerations are not part of this contract.  Detailed wet well evaluations are also not part of 
this contract. 
 
This study supports the overall planning and budgeting of the City’s 75-year planning 
horizon for the wastewater pump stations, planning for capital expenditures and balancing 
costs across fiscal years.   
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1.3 Overview 
 
This report includes general discussions of the approach to evaluations, lifecycle cost 
estimating and prioritization as well as individual report sections for each of the wastewater 
pump station facilities that were evaluated.  In this report, findings of the 26 pump stations 
inspected by MSA and Casne Engineering, MSA’s electrical sub-consultant, are discussed.  
Individual report sections for each of the 26 pump station includes a discussion of the 
physical evaluation as well as short and long-term recommendations and their associated 
costs.  Project recommendations have been proposed as the most cost-effective, need-based 
improvements that will bring the pump station in line with the City’s service level 
requirements.  In addition, the recommended projects and associated costs for the seven 
pump stations previously evaluated along with the 13 remaining stations not field-evaluated 
were reviewed for consistency with the 26 stations evaluated as part of this second phase. 
Projected future needs for all 46 wastewater pump and flush stations are all incorporated in a 
recommended capital improvement program. 
 
1.4 Project Scope 
 
MSA worked closely with the City to develop a scope of work that efficiently addresses key 
issues, engages staff, takes advantage of existing information and provides the necessary 
guidance and planning for the City’s near-term and long-term management of their 
wastewater pump stations. 
 
The scope of work for this phase of the wastewater pump station evaluation program 
includes the following abbreviated elements: 
 

 Project Management - Provide overall leadership and team strategic guidance 
aligned with project objectives.   
 

 Pump Station Condition Assessment - Evaluate each of the 26 pump stations on a 
component basis and as a whole facility.  The condition assessment will be based on 
review of available existing data and observations made during site visits to each 
pump station.  The condition assessment will include assessment of compliance with 
applicable codes and regulations.  The Consultant will also evaluate obsolescence 
with respect to being able to obtain parts and equipment needed to maintain pump 
station systems and components.  

 
 Recommendations and Planning Level Cost Estimates - For each of the 26 stations, 

summarize pump station and pump station component reliability and performance, 
and project future reliability and performance.  Identify recommendations to address 
issues needed to prevent potential mechanical, electrical or structural failure, 
inability to cost-effectively operate and maintain pump station systems due to 
obsolescence or the inability of existing systems to meet operational requirements. 
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 Long Term Resource Needs Planning - For all 46 stations, estimate when major 
rehabilitation of pump station site, mechanical, structural and electrical/telemetry 
systems will be needed.  Provide long-term planning level cost estimates for the 
anticipated rehabilitation needs.  The remaining estimated useful life estimates will 
be based on the condition assessments, the performance of similar systems and the 
Consultant’s expertise.  Potential for breakdown/failure, obsolescence leading to the 
inability to operate and maintain, and inability to meet operational requirements will 
be considered in the long term needs assessment.  Provide long-term planning level 
cost estimates through one pump station replacement cycle for each pump station. 

 
 Report Preparation - Prepare a report that presents the findings of the project work.  

The report will include condition assessment findings and recommendations for 
pump station components assessed along with long term needs assessments for each 
pump station system (site, mechanical, structural and electrical/control).  The report 
will incorporate the findings identified in the November 2013 City of Bellevue 
Wastewater Pump Station Evaluation Phase 1 report by HDR.   

 
 Incorporation of Pump Stations Not Field-Evaluated - Incorporate the City’s 

remaining 20 pump stations, the stations that were not field-evaluated under this 
second phase of the work, into the capital improvement program and 75-year 
financial planning outlook.  These 20 stations include the seven stations that were 
previously evaluated by HDR and the 13 remaining stations that were recently 
rehabilitated or replaced.  Include the costs and timing for the 20 pump stations not 
field-evaluated into the report. 

 
 Station 12 Hydraulic Evaluation - Perform a hydraulic evaluation of Pump Station 

12 to determine the source(s) of the hydraulic issues that are contributing to noise 
and irregular wear on the impeller and volute (appears to be cavitation).  Prepare a 
technical memorandum that presents the findings of the hydraulic evaluation.   
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SECTION 2 – FIELD EVALUATION APPROACH FOR 26 STATIONS  
 
2.1 Introduction 
 
Murray, Smith & Associates, Inc.’s (MSA’s) approach to evaluating the City’s wastewater 
pump stations is based on our experience with evaluating pump station operation, pump 
station designs and long term capital improvement planning.  The evaluation of 26 of the 
City’s wastewater pump stations includes an evaluation of the site, mechanical, structural, 
electrical and telemetry components of the pump station to evaluate these components 
individually as well as the station as a whole.  A list of the 26 wastewater pump stations field 
evaluated is provided below.  
 

Yarrow Point Evergreen West Southridge Station 19 
Cozy Cove Lake Crest Lakemont Station 17 

Evergreen East Killarney Station 4 Station 16 
Grange Meydenbauer Station 6 Station 12 

Wilburton Bagley Station 7 Station 2 
Station 18 Pleasure Point Flush 10 Station 1 

Hunts Point Kimberlee Park   
 
2.2 Evaluation Methodology 
 
Components were evaluated in three categories:  

 Condition – the physical condition of a component, used to estimate remaining useful 
life. 

 Criticality – correlates the relationship of a component to the overall operation of the 
pump station and its consequence of failure. 

 Serviceability – the ability to maintain, repair, or replace a component, considering 
accessibility, safety, and availability of parts.   

 
As the evaluations progressed, it became evident that some components could not be 
accurately evaluated within the scope of this work (largely visual inspection and minor 
operational testing).  Therefore, the evaluation process was modified to avoid the perception 
of conveying a level of evaluation that could not be accomplished within the current scope.  
A discussion of the condition, criticality and serviceability rating is provided below. 
 
2.2.1 Condition Rating 
 
Each component was assigned a condition rating on a five-point scale, with a 1 indicating 
good condition and a 5 indicating poor condition.  While estimations of remaining life are 
difficult to accurately predict, general timelines were assigned to each condition rating based 
on the information available.  A detailed description of the condition rating can be found in 
Table 2-1.   
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Table 2-1 
Condition Rating Description 

 
Condition 

Rating 
Description 

1 Very good, well maintained, expected to remain reliable for more than 10 
years. 

2 Good, some degradation but performance and reliability is not significantly 
affected.  Performance and reliability expected to remain satisfactory for 10 
years +/-. 

3 Fair, performance and reliability is still acceptable but some rehabilitation or 
replacement in the next 5-10 years is needed to maintain performance and/or 
reliability at acceptable levels. 

4 Poor, performance and/or reliability has significantly decreased, maintenance 
rehabilitation or replacement needed to restore performance or reliability to 
acceptable levels.  Failure (no longer functions) is likely in 5 years +/- if not 
rehabilitated or replaced. 

5 Very poor, performance and/or reliability has significantly decreased and 
failure is probable within 3 years if rehabilitation or replacement is not 
performed. 

 
2.2.2 Criticality Rating 
 
Each component was also given a criticality rating based on its impact on the overall system 
operation.  On a four-point scale, a rating of 1 indicates a component is not critical and its 
failure would not significantly affect the pump station operation, while a rating of 4 indicates 
a component is critical and the pump station could not operate if the component failed.  
Redundancy is considered in the assessment of a component that is critical but has an 
independent backup that would continue the successful operation of the station.   
 
Estimating influent flows for comparison with the current pump station capacity was not 
within the scope of this work.  Therefore, in order to determine the adequacy of the station’s 
capacity and if the station has pumping redundancy, this report relied on observations by 
City staff.  City staff report that several stations have experienced a condition of all pumps 
running, including: 
 

Yarrow Point Medina 
Hunts Point Parkers 
Cozy Cove Newport Lift 
Fairweather Newport Pump 

Evergreen East Bagley 
Evergreen West Pleasure Point 
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No mechanical issues were present during the noted instances where all pumps were running, 
therefore indicating a potential loss of pumping redundancy.  Further evaluation to confirm 
that the influent flow exceeds the pumping capacity is needed at each of these pump stations 
to verify conditions.   
 
A detailed description of the criticality rating can be found in Table 2-2. 
 

Table 2-2 
Criticality Rating Description 

 
Criticality 

Rating 
Description 

1 Not critical, failure would not significantly affect pump station operation. 
2 Somewhat critical, could marginally reduce pump station ability to handle 

station design flows. 
3 Critical but redundant, pump station could not operate without a currently-

installed redundant component. 
4 Critical, pump station could not operate upon failure. 

 
2.2.3 Serviceability Rating 
 
Where applicable, components were assigned a serviceability rating to address accessibility, 
safety issues, and availability of parts.  Availability of parts is generally associated with the 
obsolescence of a given piece of equipment.  Once a piece of equipment is no longer 
manufactured, support diminishes over time, and parts become exceedingly difficult to 
obtain.  On a four-point scale, a rating of 1 indicates a component is supported by the 
manufacturer, easily accessed, and no safety issue exists while a rating of 4 indicates that the 
component may not be able to be serviced, a safety issue exists, and/or accessibility is 
severely limited.  A detailed description of the serviceability rating can be found in Table 2-
3. 
 

Table 2-3 
Serviceability Rating Description 

 
Serviceability 

Rating 
Description 

1 Very good, parts are readily available and component is easily accessed. 
2 Fair, parts are available but can be difficult to get and/or item is somewhat 

difficult to access. 
3 Poor, component is no longer supported by the manufacturer and parts must 

be customized and/or component is difficult to access. 
4 Very poor, a safety issue exists. 
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2.3 Evaluation Form 
 
MSA’s standard wastewater pump station evaluation form was customized to address the 
City of Bellevue’s needs and to capture the information relevant for comparison with the 
City’s minimum level of service for wastewater pump stations.  The form is comprehensive 
in the fact that it could be applied to any station regardless of the type and configuration.  To 
collect and record information in the most complete and practical manner while at the pump 
station sites, the form was converted for use on an iPad utilizing OneNote software. 
 
2.4 Pump Capacity Testing 
 
As part of the evaluation process for the pump stations, the current pumping capacity was 
measured at each facility for comparison with the original design flow.  Without flow meters 
on any of the stations, volumetric calculations were made based on the following available 
information: 
 

 Pump on/off elevations (depth of volume pumped) 
 Wet well dimensions (area of volume pumped) 
 Time-to-fill (influent flow rate) 
 Time-to-pump (pump rate, less influent rate) 

 
Time-to-fill and time-to-pump durations were provided by the City from the system-wide 
supervisory control and data acquisition (SCADA) system.  These durations were provided 
to the nearest second, a very reasonable level of accuracy, and the available data allowed for 
a couple of tests on each pump.  Wet well dimensions were taken from as-built drawings, 
where available, and confirmed whenever possible (wet well entry was not included in this 
scope of work) to estimate the volume of liquid pumped.  Given the information available, 
the accuracy of the flow calculations is estimated at +/- 20%. 
 
In addition to the pump capacity estimations, pressure readings were provided by City staff 
for both pump-on and pump-off conditions.  These pressure measurements, when used with 
the flow rate calculations identify potential issues in pump degradation and operation relative 
to the original design point.  Assessments based on the available information are discussed in 
each of the pump station report sections. 
 
2.5 Grandfathered Term  
 
The term “grandfathered” is used to state that when stations were built, the code then did not 
include rules that are now required.  The NEC 90.4 enforcement section states in part that, 
“The authority having jurisdiction for enforcement of the code has the responsibility for 
making interpretations of the rules, for deciding on the approval of equipment and materials 
and for granting the special permission contemplated in a number of the rules.”  The 
authority having jurisdiction does not routinely review work that is not upgraded unless the 
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there is a major renovation at that station.  Thus stations that have code requirement issues 
will not need to be addressed until a major renovation is done at that station. 
 
2.6 Current Hazardous Area Classifications 
 
Along with the condition, criticality and serviceability rating for applicable components, the 
evaluation of the station’s structures include an assessment of compliance with applicable 
codes and regulations.  Areas were classified based on the National Fire Protection Agency 
(NFPA) 820: Standard for Fire Protection in Wastewater Treatment and Collection Facilities 
to understand the fire and explosion hazard at the station. 
 
This code includes three hazardous location types including: Class I, Class II and Class III.  
Class I location hazards include flammable gases or vapors.  Class II location hazards 
include combustible dust and Class III location hazards include easily-ignitable fibers.  Since 
the only potential hazard at the stations are flammable gases or vapors, most station’s 
structures location types are Class I.  If the structures were not Class I they were unclassified 
spaces meaning there is no potential fire or explosion hazard. 
 
Within the Class I location type, there are two different hazardous location conditions labeled 
Division 1 and Division 2.  Division 1 specifies “normal conditions” in which the hazard is 
present during normal operation.  Division 2 specifies “abnormal conditions” in which the 
hazard is only present if components containing the flammable gas or vapor fail creating a 
fire or explosion hazard.  A summary of the area classification is provided in Figure 2-1 and 
Figure 2-2 below, taken directly from the NFPA 820 Code, Table 4.2. 
 
It was apparent at most stations that there are issues regarding NFPA 820 code requirements 
for the dry pit and wet well blower vault, and two corrective action alternatives were 
identified.  Each of these two areas could either be re-classified by modifying ventilation 
systems or re-built according to its current classified area.  A summary table of the structures 
NFPA 820 classification rating based on the existing conditions can be found in Table 2-4. 
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Table 2-4 
Summary of Observed Structures NFPA 820 Classification Rating 

 
Structure Type Class 1, Division 1 Class 1, Division 2 Unclassified 

Dry Pit - No ventilation or 
ventilated at less than 
6 air changes per hour 

Continuously 
ventilated at 6 air 
changes per hour 

Wet Well No ventilation or 
ventilated at less than 
12 air changes per 
hour 

Continuously 
ventilated at 12 air 
changes per hour 

- 

Wet Well Blower 
Vault 

- Entire area if enclosed 
with no ventilation or 
ventilated at less than 
6 air changes per hour 
OR continuously 
ventilated at 6 air 
changes per hour or 
outdoors within 0.9 m 
(3 ft) of leakage 
sources 

Areas beyond 0.9 m (3 
ft) of leakage sources 

Generator Vault - - All conditions 

Check Valve and 
Isolation Valve 
Vault 

Not normally 
ventilated 

Continuously 
ventilated at 12 air 
changes per hour 

- 
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Figure 2-1 
Excerpt of NFPA 820 Code Area Classifications (Rows 16-18) 
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Figure 2-2 
Excerpt of NFPA 820 Code Area Classifications (Rows 19-21) 
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2.7 Water Service Backflow Prevention 
 
As required by building and health codes, backflow preventers are installed on the water 
service for each station to reduce the potential for contamination of the domestic water 
system.  Washington Administrative Code 246-290-490 addresses the installation 
requirements of an approved backflow preventer, which generally includes a reduced 
pressure backflow device that is installed to avoid potential for submergence and has clear 
access to facilitate testing and replacement. 
 
Backflow preventers were present at each of the stations evaluated that were served by a 
potable water source.  Three facilities, Station 1, Station 2, and Flush 10, rely on non-potable 
lake water intakes for washdown water.  The backflow preventer installations at the 
remaining facilities generally included one of the following installation conditions: 
 

1. Aboveground installation in a protected housing with a drain to daylight. 
2. Installation in an aboveground valve box that can be removed to facilitate access and 

also drains to daylight. 
3. Installation in a belowground valve box that does not have a method for drainage. 
4. Installation in a belowground vault or dry well that has a sump pump to reduce the 

potential for flooding. 
 
The first two installation conditions appear to comply with code requirements.  The third 
installation condition readily introduces the potential for flooding and does not comply with 
code requirements.  It is anticipated that the fourth installation condition complies with City 
standards as an exception, since it relies on a sump pump and does not drain to daylight.  
However, this fourth installation condition should be reviewed as needed with the City’s 
cross connection control program. 
 
2.8 Fall Protection 
 
Safety regulations require fall protection in varying degrees, depending on the type of 
situation and whether it is permanent or temporary.  Both Washington Administrative Code 
296-800-26005 and Occupational Safety and Health Administration code 1910.23 require 
that protection at temporary openings, similar to those at a pump station site where hatches 
are periodically opened to facilitate maintenance, can be accomplished by installing 
protective railing, either permanent or temporary, or have an individual constantly attend the 
opening and identify the hazard.  Manhole covers and hatches are treated similarly in that 
they must be closed when not in use or have a person constantly attending the opening. 
 
Most of the pump stations have hatches and manhole openings that do not have grating to 
cover the openings or handrail.  The City should review fall protection policies and confirm 
current protocols are adequate to address fall protection at the pump station sites.  As part of 
pump station upgrades to address deficiencies, fall protection improvements should be 
implemented as necessary to conform to City policies and applicable code requirements. 
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SECTION 3 - CAPITAL IMPROVEMENT PROJECTS 
 
3.1 Introduction 
 
The capital improvement project recommendations for the 46 pump stations are based on the 
observed deficiencies when available and sound engineering judgment.  A total of 26 stations 
were field evaluated as part of this scope of work.  The seven stations that were previously 
evaluated by another consultant and the 13 stations not field evaluated were reviewed and 
incorporated into the capital improvement projects based on information available.  Section 
31 of this report presents a summary of the seven previously evaluated stations and any 
modifications to the original recommendations.  Section 32 of this report presents a summary 
of the cost planning for the 13 stations that were not field evaluated.  Recommended 
improvement projects were not distributed within the 2015 and 2016 years, as those years 
have already been budgeted by the City.  The prioritization of the near-term projects for all 
46 pump stations is included in this section. 
 
The projects identified for each facility include rehabilitation and replacement costs for all 
structural, mechanical, and electrical components necessary to maintain pump station 
operation at a minimum level of service as defined in Section 4.  The projects and associated 
costs are inclusive of work needed to maintain existing service levels and do not include any 
other desired improvements.  Force mains were not evaluated as part of this effort.   
 
3.2 Capital Improvement Projects for all 46 Stations 
 
The following capital improvement project costs and timelines are representative of the 26 
pump stations evaluated, the seven pump stations previously evaluated by another consultant 
and the 13 pump stations not field evaluated as part of any study.  The time frames for the 33 
pump stations that were evaluated are based on the condition, criticality and serviceability 
rating of components that trigger project implementation.  The condition assessment rating of 
a component, as determined during the field evaluations, establishes the remaining useful life 
and defines a time frame of a capital improvement project, see Table 3-1.  High criticality 
and/or serviceability ratings then serve as factors to accelerate the identified project by one 
condition-rating time frame.  Time frames overlap due to the uncertainty of equipment 
degradation over time. 
 

Table 3-1 
Summary of Capital Improvement Project Costs/Timeline for 33 Pump Stations 

 
Condition Rating 5 4 3 2 1 
Action time frame <3 years 5+/- years 5-10 years 10+/- years >10 years 

Calendar window 2015-2018 2018-2022 2020-2025 2023-2026 
Long term 
planning 
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The time frames for the 13 pump stations not field evaluated are based on the wastewater 
pump station budget in the City’s capital improvement projects.  If any of the 13 pump 
stations did not have projects within this budget, the timeline was based on the year of the 
station’s last upgrade. 
 
3.2.1 Basis of Capital Improvement Project Costing 

Project costs for the 33 pump stations that were field evaluated are based on 2014 planning 
level cost estimates (ENR CCI value of 10,162 for August 2014, Seattle, WA) with an 
expected accuracy range of -30% to 50% in accordance with American Association of Cost 
Engineering (AACE) estimate class 4.  Project costs include construction costs plus sales tax 
at 9.5%, Engineering, Legal and Administration (ELA) costs at 35% and a contingency of 
30% in accordance with AACE. 
 
Project costs for the 13 remaining pump stations not field evaluated are based on bid tabs 
provided by the City for a given station.  If the station had not been recently upgraded and 
did not have a recent bid tab, project costs were based on bid tabs from stations with similar 
capacity and overall structure. 
 
A summary of the capital improvement project costs by station in a designated time frame is 
represented in Table 3-2. 
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Table 3-2 
Summary of Capital Improvement Project Costs/Timeline for 46 Pump Stations 

 
 Station Name 2015-2018 2018-2022 2020-2025 2023-2026 

Fi
el

d 
Ev

al
ua

te
d 

St
at

io
ns

 

Yarrow Point $379,000 - - - 
Cozy Cove $585,000 - - - 
Evergreen East $344,000 - - - 
Grange - $234,000 - - 
Wilburton - - $358,000 - 
Station 18 $22,000 - $120,000 - 
Hunts Point $373,000 - - - 
Evergreen West $352,000 - - - 
Lake Crest - $360,000 - - 
Killarney - $181,000 - $213,000 
Meydenbauer - $343,000 - - 
Bagley $154,000 - - $210,000 
Pleasure Point $150,000 - - $210,000 
Kimberlee Park - - - $289,000 
South Ridge - - $123,000 - 
Lakemont - $333,000 - - 
Station 4 $12,000 - $172,000 - 
Station 6 - - $148,000 - 
Station 7 - - $137,000 - 
Flush 10 - - $145,000 - 
Station 19 - - $143,000 - 
Station 17 - - $116,000 - 
Station 16 - $258,000 - - 
Station 12 $10,000 - $861,000 - 
Station 2 - $220,000 - - 
Station 1 - $191,000 - - 
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Newport Lift $244,000 - - - 
Newport Pump $236,000 - - - 
Palisades - - $411,000 - 
Parkers $413,000 - - - 
Medina  $292,000 - - - 
Fairweather  $306,000 - - - 
Cedar Terrace - - $169,000 - 
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Lake Heights $659,000 - - $5,000 
Bellefield $3,874,000 - $116,000 - 
Midlakes $2,289,000 - $69,000 - 
Emerald Ridge  - $5,000 $5,000 
Flush #1  $5,000 $75,000 $630,000 
Flush #2  $5,000 $75,000 $1,230,000 
Flush #3 $75,000 - - $300,000 
Flush #4  $5,000 $75,000 $285,000 
Flush #5  $5,000 - $122,500 
Flush #6  $5,000 $75,000 $232,500 
Flush #7  $5,000 $75,000 $225,000 
Flush #8  $5,000 $75,000 $480,000 
Flush #9 $80,000 - - $330,000 

 Crane/Rail Study 
and Load Testing $30,000 - - - 

 TOTAL $10,879,000 $2,155,000 $3,543,000 $4,767,000 
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3.3 Prioritization of Capital Improvement Projects for all 46 Stations 
 
The recommended timing of the capital improvement projects for each of the 46 pump 
stations were based on field assessments that considered condition, criticality, and 
serviceability when available, or on City-provided information for stations not field 
evaluated.  More than one project was identified within each given timeframe, necessitating a 
prioritization of those recommended projects.  Based on discussions with the City, projects 
and sewer pump stations with conflicting needs in the same years were further prioritized 
based on the following criteria: 
 

1. Loss of pump station redundancy (all pumps run during peak flows). 
2. Overflow location: 

a. Public impact. 
b. Property damage. 
c. Environmental impact. 

3. Number of upstream pump stations (failure would effectively take out upstream 
stations as well). 

4. Pumping design capacity (tie-breaker when all other considerations are equal). 
5. Type of station (flush stations were given the lowest priority). 

 
The projects were initially prioritized and distributed within each planned time frame and 
then the timing was further adjusted to alleviate financial costs within a given year.  Capital 
improvement projects for the 33 pump stations were not distributed within the 2015 and 2016 
years, as those years have already been budgeted by the City. As part of the coordination 
with the City’s current budget, Wilburton pump station upgrades were moved up to the year 
2016.  The City’s total budget for Wilburton pump station is approximately $1.5 million.  
The project cost included in this report are reflective of needs based improvements only. 
 
The prioritization of the 13 remaining stations that were not field evaluated were based on 
discussions with the City regarding the criteria shown above.  Since most of the 13 stations 
are flush stations they were given the lowest priority. 
 
A summary of the prioritized capital improvement project costs by station in a designated 
year is represented in Table 3-3. 
 
3.4 Additional Capital Improvement Projects 
 
Force mains are a highly critical component to the operation of a wastewater pump station 
and their consequence of failure can be significant.  Most force mains have no redundancy, 
and while station components have been upgraded over the years, force mains are typically 
the original equipment, installed when the station was originally constructed.   
 
Force mains are subject to the harsh environmental conditions of wastewater and depending 
on the type of pipe material, configuration, service area and operating conditions of the 
station, their condition can be highly variable.  Force main replacement or rehabilitation can 
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be a significant cost, and may rival the capital costs associated with the pump station 
upgrades. 
 
Given the age of the pump stations, it is recommended that the City conduct an evaluation of 
the force mains and downstream discharge at each pump station to determine their condition, 
criticality and serviceability.  This evaluation should consider the short term capital needs 
and long term resource planning needs, so the information can be incorporated into the 
information presented within this report.     
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Table 3-3 
Summary of Prioritized Capital Improvement Project Costs for 46 Pump Stations 

 Station Name 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 
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Yarrow Point - - - - $379,000 - - - - - - - 
Cozy Cove - - - $585,000 - - - - - - - - 
Evergreen East - - - - $344,000 - - - - - - - 
Grange - - $234,000 - - - - - - - - - 
Wilburton - $358,000   - - - - - - - - - 
Station 18 - - $22,000 - - - - - - $120,000 - - 
Hunts Point - - - - - $373,000 - - - - - - 
Evergreen West - - - - - $352,000 - - - - - - 
Lake Crest - - - - - - $360,000 - - - - - 
Killarney - - - - - - $181,000 - - - $213,000 - 
Meydenbauer - - - - - - $343,000 - - - - - 
Bagley - - $154,000 - - - - - - - $210,000 - 
Pleasure Point - - - - - $150,000 - - - - $210,000 - 
Kimberlee Park - - - - - - - - $289,000 - - - 
South Ridge - - $123,000 - - - - - - - - - 
Lakemont - - - - - - - - $333,000 - - - 
Station 4 - - $12,000 - - - - - $172,000 - - - 
Station 6 - - - - - - - - - $148,000 - - 
Station 7 - - - - - - - - $137,000 - - - 
Flush 10 - - - - - - - - - $145,000 - - 
Station 19 - - - - - - - - - $143,000 - - 
Station 17 - - - - - - - - - $116,000 - - 
Station 16 - - - - - - - - $258,000 - - - 
Station 12 - - $10,000 - - - - $861,000 - - - - 
Station 2 - - - - - - $220,000 - - - - - 
Station 1 - - - - - $191,000 - - - - - - 
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Newport Lift - - $244,000 - - - - - - - - - 
Newport Pump - - - $236,000 - - - - - - - - 
Palisades - - - - - - - - - $411,000 - - 
Parkers - - - - - - - $413,000 - - - - 
Medina  - - - - $292,000 - - - - - - - 
Fairweather  - - - $306,000 - - - - - - - - 
Cedar Terrace - - - - - - - - - $169,000 - - 
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Lake Heights - $659,000 - - - - - - $5,000 - - - 
Bellefield - $3,874,000 - - - - - - $116,000 - - - 
Midlakes - $2,289,000 - - - - - - $69,000 - - - 
Emerald Ridge - - - - - - $5,000 - - - $5,000 - 
Flush #1 - - - $5,000 - - - $75,000 - - $630,000 - 
Flush #2 - - - $5,000 - - - $75,000 - - - $1,230,000 
Flush #3 - - $75,000 - - - - - - $300,000 - - 
Flush #4 - - - $5,000 - - - $75,000 - - - - 
Flush #5 - - - - - - $5,000 - - - - - 
Flush #6 - - - $5,000 - - - $75,000 - - - - 
Flush #7 - - - $5,000 - - - $75,000 - - - - 
Flush #8 - - - $5,000 - - - $75,000 - - - - 
Flush #9 - - $80,000 - - - - - - - - - 

 Crane/Rail Study 
and Load 
Testing - - $30,000 - - - - - - - - - 

 TOTAL $0 $7,180,000 $984,000 $1,157,000 $1,015,000 $1,066,000 $1,114,000 $1,724,000 $1,379,000 $1,552,000 $1,268,000 $1,230,000 
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SECTION 4 - LONG TERM RESOURCE PLANNING 
 
4.1 Introduction 
 
The purpose of this discussion is to outline the 75-year financial planning cycle for the 
wastewater pump stations and provide the City with a program to track the remaining useful 
life of the assets using the City’s asset management software, Maximo.  Suggested 
management strategies focus on asset groups that are highly critical to the function of the 
station.   
 
The recommended management strategies set the baseline for determining the 75-year 
outlook planning cycle for each individual pump station.  This helps determine the likely 
costs due to rehabilitation and replacement projects at the station over the course of 75 years.  
Using asset depreciation curves, the remaining useful life of an asset is estimated based on 
condition, obsolescence, alarm conditions (call outs), and station capacity. 
 
All estimations of remaining useful life are based on the assumption that system maintenance 
is and will continue to be performed to an industry standard level of care.  
 
4.2 Asset Groups 
 
The City currently uses seven asset group categories in its Maximo database for wastewater 
pump stations. These are tracked by City staff with failure codes to document the problem, 
cause, and remedy of arising issues.  The seven asset groups, with examples of sub-
components tracked by the City are as follows:   
 

 Pump Station – valves, dehumidifier, sump pump 
 Electrical System – HVAC, lighting, generator failure, load center, outlet, transfer 

switch, service entrance, motor driver 
 Telemetry System – communication failure, control system, device failure, SCADA  
 Generator (if applicable) – battery, cooling system, electrical, equipment failure, fuel, 

hardware, motor, time clock 
 Rotating Assembly – bearing, valve, coupling, impeller, mechanical seal, motor 
 Security System – hatch/door, intrusion alarm, motion detector, video  
 General Maintenance – contract, sweep  

 
Two of the asset groups, Security System and General Maintenance, do not include 
components that directly affect the pumping operation of the system.  Therefore, no tracking 
is recommended to predict the remaining useful life of these asset groups and they are not 
discussed further.   
 
In order to align with the City’s current asset groups and provide a practical level of asset 
management for evaluation and planning, the remaining five asset groups will only be used 
to track the larger, more costly, and/or critical components.  While no changes are proposed 
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to the Maximo tracking system, the remaining five asset groups are generally defined below, 
with all smaller components considered ancillary to the larger ones: 
 

 Pump Station – structure (wet well, dry pit) and site 
 Electrical System – major electrical (transfer switch, service entrance) and minor 

electrical (HVAC, lighting) 
 Telemetry System – control panel, communication system  
 Generator (if applicable) – generator 
 Rotating Assembly – pumps, motors, starters, power cables (tracked as a single asset) 

 
4.3 Life Cycle Rehabilitation and Replacement Models 
 
Parabolic depreciation curves were developed based on guidelines from Environmental 
Protection Agency (EPA) asset management training manuals and customized to match up 
with the five-point scale used for the pump station evaluation process.  These curves do not 
indicate the depreciation of an asset’s value, but rather they predict the remaining life of an 
asset and allow for proactive rehabilitation/replacement planning.  The curves are developed 
from the following equation: 
 

Score Maximum)
 Life UsefulEst.
Date-to-Life(Score  LifeRemaining  n  

 
The generalized curves were created based on the underlying understanding that physical 
assets do not generally depreciate linearly with time.  An estimated useful life span was 
assigned based on our engineering experience and common industry standards with similar 
asset types.  The “n” value for the coefficient was determined based on Step 4 of the EPA 
Fundamentals of Asset Management workshop and varied depending on the physical asset 
type.  Mechanical, electrical and telemetry assets were assigned an “n” value of 2 since these 
assets condition depreciates at a generally constant rate.  This “n” value of 2 gives the 
depreciation curve a more symmetrical curved shape.  The structural assets were assigned an 
“n” value of 3 for the generalized curves since the structures condition does not significantly 
depreciate during its earlier years of life and depreciates significantly and rapidly during the 
final years of its design life.  This “n” value of 3 gives the depreciation curve a generally flat 
shape until the few years before its end of design life where the curve takes the shape of a 
steep slope. 
 
These curves serve as templates for each asset group and generally represent composites of 
the asset components included in a given group.  This methodology predicts the decay of the 
asset group, helping to estimate the timing of component rehabilitation or replacement 
projects that then establishes the 75-year planning cycle.  A summary of the remaining useful 
life and depreciation curves can be found in Table 4-1.   
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Table 4-1 
Asset Group Life Expectancies 

 

Asset 
Remaining 
Life Score 

Remaining Useful Life (years) 
Pump 
Station 

Structure 
Electrical 

System 
Telemetry 

System 
Generator 

(if applicable) 
Rotating 
Assembly 

0 100 30 20 40 30 
1 30-35 15-20 10-15 20-25 15-20 
2 20-25 10-15 5-10 10-15 10-15 
3 10-15 5-10 0-5 5-10 5-10 
4 5-10 0-5 0-5 0-5 0-5 
5 0-5 0-5 0-5 0-5 0-5 

 
Based on this approach, rehabilitation or replacement of an asset should occur before the 
asset remaining life reaches a 5, indicating it is near failure.  By defining a minimum level of 
service at the remaining life score of 4, proactive rehabilitation or replacement can be 
planned.  Figure 4-1 graphically depicts the relationship between the depreciation curves and 
the minimum level of service. 
 

 
Figure 4-1:  Remaining useful life depreciation curves for critical components 

0

1

2

3

4

5

0 20 40 60 80 100 120

R
em

ai
n

in
g 

Li
fe

 S
co

re

Years

Remaining Life Curves

Pump Station Structure Rotating Assembly Telemetry Electrical Generator

Impending 
Failure 
Zone

Minimum 
Level of 
Service 



14-1529 Page 4-4 WWPS Evaluation   
May 2015 Long Term Resource Planning City of Bellevue 
K:\TAC_Projects\14\1529 - Wastewater PS Evaluations\105 - Report\Final Report\Section 4 - Long Term Resource Planning.docx 

For long-term capital expense planning purposes, rehabilitation cycles are tied to the overall 
asset replacement cycle.  This does not recommend an immediate rehabilitation, but 
estimates funds for typical rehabilitation expenses and frequencies.  Table 4-2 summarizes 
the frequency of the cycles. 

 
Table 4-2 

Asset Group Rehabilitation and Replacement Cycles 
 

Asset Group Rehabilitation Cycles Replacement Cycle 
Pump Station Structure 3 per replacement cycle 90-95 years 

Electrical System n/a 25-30 years 
Telemetry System n/a 15-20 years 

Generator 1 per replacement cycle 35-40 years 
Rotating Assembly 2 per replacement cycle 25-30 years 

 
Development of costs for rehabilitation and replacement projects encompasses all 
components of an asset group, not only the larger components.  In Table 4-3, the more 
significant cost items are identified under their tracked asset group. 
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Table 4-3 
Asset Group Major Life Cycle Cost Components 

 

Asset Group 
Rehabilitation 

Cost Component 
Replacement 

Cost Component 

Pump Station Structure Structure repair/recoating 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site landscaping/restoration 
Ancillary components 

Electrical System N/A 

Main service and disconnect 
Transfer switch 
HVAC/lighting 

Ancillary components 

Telemetry System N/A 
Panel/RTU/Modem 

Instruments 
Ancillary components 

Generator Motor rebuild Generator 
Ancillary components 

Rotating Assembly Pump wet end rebuild 
Motor rewind 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

 
Tables 4-4 and 4-5 summarize the rehabilitation and replacement costs used to develop the 
long-term 75-year life cycle planning costs for each of the facilities.  These costs include 
construction plus 35% for engineering, legal and administrative costs, 9.5% for sales tax, and 
30% markup for contingencies.  Costs in the table include and are considered an AACE class 
4 estimate with an expected accuracy range of -30% to +50%. 
 
Rehabilitation and replacement planning level cost ranges were developed based on available 
information and assumptions from the pump station field visits.  The estimated 
complexity/size was based on the 26 field evaluated pump stations and do not include other 
pump stations the City owns and operates.  Utilizing this range, each pump station was 
assigned a cost relative to other facilities that allowed for consideration of larger equipment 
and more complicated sites.  These costs include a range of common project elements, but 
are based on the assumption that each pump station is replaced in its current configuration.  
Additional costs, such as acquiring property and easements are not included. 
  



14-1529 Page 4-6 WWPS Evaluation   
May 2015 Long Term Resource Planning City of Bellevue 
K:\TAC_Projects\14\1529 - Wastewater PS Evaluations\105 - Report\Final Report\Section 4 - Long Term Resource Planning.docx 

Table 4-4 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System N/A N/A N/A N/A N/A N/A 

Telemetry 
System N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

$10,000 
$5,000 

$15,000 
$10,000 

$20,000 
$15,000 

$25,000 
$20,000 

$30,000 
$25,000 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 4-5 
Asset Group Life Cycle Replacement Project Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration 
Ancillary components 

$150,000 
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000 
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000 
$100,000 
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000 
$150,000 
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator Generator 
Ancillary components 

$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 

$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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4.4 Project Triggers and Justifiers 
 
Predicting failures before they occur requires monitoring of equipment performance 
indicators.  Tracked indicators for a given asset can be compartmentalized into two general 
categories, project triggers and project justifiers.  Justifiers include traits such as age, run 
hours, starts, and extraneous costs, none of which may necessarily indicate that asset failure 
is approaching.  Use of generalized justifiers is based on theoretical values of wear and age 
indicators that may not apply to a specific asset, thereby resulting in over or under prediction 
of the remaining useful life of the asset.   
 
A more reliable approach is to use project triggers, which are identified as measurements 
specific to a given asset.  Four categories will be used to track project triggers on a scale of 
zero to five points: 
 

 Condition – initial value from the evaluation process 
 Obsolescence – scale relating to availability of support and replacement parts 
 Call outs – unscheduled visits attributed to an asset group 
 Capacity – identifies the time before peak influent flow will exceed the capacity 

 
In some instances, assets are not visible and or the condition cannot be determined based on 
visual inspection alone.  Where applicable, the condition of an asset is estimated using 
perceived age when no other information is available. 
 
4.4.1 Condition Rating 
 
The condition rating of an asset group is taken from a compilation of individual asset 
components that were evaluated during field investigations.  The greatest (worst condition) 
value is used from the individual components to represent the asset group as a whole.  Asset 
group condition ratings are drawn from the components defined in Table 4-6. 
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Table 4-6 
Asset Group Condition Rating Contributors 

 
Asset Group Asset Component 

Pump Station Structure 
Wet well 
Dry pit 

Valve vault 

Electrical System 

Meter base 
Service disconnect 

Auto/Manual transfer switch 
Panelboard 

Telemetry System 
Modem 

Telemetry Cabinet 
RTU 

Generator Generator 

Rotating Assembly 
Pumps 

Motor Driver 
Motor 

 
The overall asset group condition rating correlates to an estimated remaining useful life, 
shown in Table 4-7.  The condition rating allows for the tracking of a deteriorating condition 
that might not yet be contributing to callouts.   
 

Table 4-7 
Condition Rating Scale 

 
Value Description 

0 New 
1 Very good – 10+ years remain 
2 Good – 10+/- years remain 
3 Fair – 5-10 years remain 
4 Poor – 5+/- years remain 
5 Very poor – 3+/- years remain 

 
4.4.2 Obsolescence Rating 
 
Once a piece of equipment is no longer supported, parts and service become challenging to 
obtain.  As the time to obtain parts or service increases, an asset group, and the pump station 
as a whole, could be out of service for a significant amount of time.  Therefore, the 
obsolescence rating scale in Table 4-8 assesses a value based on how readily available parts 
and service are. 
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Table 4-8 
Obsolescence Rating Scale 

 
Value Description 

0 New - parts available on shelf 
1 Parts available on shelf 
2 Parts available within 24 hours 
3 Parts available within 48 hours 
4 Parts no longer manufactured 
5 Parts no longer available 

 
4.4.3 Call Outs Rating 
 
Tracking the number of call outs for a given asset group over the past year provides an 
indication of problems that operation and maintenance staff are spending extra time 
addressing.  As call outs increase, more attention will be drawn to the respective asset.  
Table 4-9 provides the trigger value based on call outs received the previous year.  Infrequent 
callouts associated with ragging issues were not used to avoid minimizing equipment failure 
callouts.   
 

Table 4-9 
Call Outs Rating Scale 

 
Value Description 

0 0 call outs 
1 n/a 
2 1 call out 
3 n/a 
4 2 call outs 
5 3 call outs 

 
4.4.4 Time to Capacity Exceedance Rating 
 
Tracking the estimated time until a pump station capacity is exceeded is important to avoid 
rehabilitation or replacement of components that do not provide the necessary additional 
capacity.  Tracking this data will require review of hydraulic model outputs and pump station 
drawdown testing.  As the design influent flow was not readily available for this work effort, 
the only trigger in this category was based on the loss of pumping redundancy as observed by 
staff.  This condition is a possible indicator that station capacity has been exceeded.  The 
time to capacity exceedance is converted to a trigger value in Table 4-10. 
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Table 4-10 
Time to Capacity Exceedance Rating Scale 

 
Value Description 

0 Never* 
1 20+ years 
2 15-20 years 
3 10-15 years 
4 5-10 years 
5 Less than 5 years 

*Existing capacity meets/exceeds build-out flows 
 
4.4.5 Overall Asset Rating 
 
The overall asset score is based on the largest (worst) value of the triggers.  This approach 
avoids minimizing a serious issue, as may happen by averaging the values.  Table 4-11 
provides an example of how an overall asset score is applied. 
 

Table 4-11 
Project Trigger Asset Template 

 
Trigger Rating 

Condition 3 
Obsolescence 2 

Call Outs 3 
Consumed Capacity 0 

Overall Asset 3 
 
The remaining useful life of an asset is estimated by plotting the asset score on the parabolic 
depreciation curve as shown in Figure 4-2.  The difference in years between the current score 
and a score of 4 represents the estimated time before a project is triggered for a given facility.  
As issues are addressed and projects are completed, the asset score must be updated.  This 
assessment is completed for each asset group at the end of each respective pump station 
section within this report. 
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Figure 4-2:  Remaining useful life estimation 
 

The remaining useful life, based on the asset score, was used in the long term planning to 
identify the timing of rehabilitation and replacement projects.  Given the uncertainty 
associated with the exact timing of the long term forecast, it is understood that the plan needs 
to be flexible.  For this reason, the rating tool can be used by the City to update the long term 
planning forecast, preferably on an annual basis, as conditions change over time.  For 
example, if the condition or call outs in the example shown in Table 4-11 increase and the 
rating jumps up to a 4 sooner than the current plan, City staff can accelerate the timing of the 
rehabilitation/replacement projects.  Likewise, if the condition and call outs do not change 
over time, projects may be pushed out to accommodate more pressing projects. 
 
4.5 75-Year Planning Cycle 
 
The recommended management strategies presented in this section sets the baseline for 
determining the 75-year planning cycle for each of the 26 pump stations evaluated along with 
the seven stations previously evaluated and the 13 stations not field evaluated.  The likely 
costs due to rehabilitation and replacement projects at the station over the course of 75 years 
was developed using asset depreciation curves with the remaining useful life of an asset 
estimated based on condition, obsolescence, call outs, and station capacity. 
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The 75-year planning cycle is represented in the table below and all costs, timing and 
grouping of projects are based on sound engineering judgment. 
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Table 4-12 
75-year Planning Cycle 

Station Name 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 
Yarrow Point - - - - $379,000 - - - - - - - 
Cozy Cove - - - $585,000 - - - - - - - - 
Evergreen East - - - - $344,000 - - - - - - - 
Grange - - $234,000 - - - - - - - - - 
Wilburton - $358,000   - - - - - - - - - 
Station 18 - - $22,000 - - - - - - $120,000 - - 
Hunts Point - - - - - $373,000 - - - - - - 
Evergreen West - - - - - $352,000 - - - - - - 
Lake Crest - - - - - - $360,000 - - - - - 
Killarney - - - - - - $181,000 - - - $213,000 - 
Meydenbauer - - - - - - $343,000 - - - - - 
Bagley - - $154,000 - - - - - - - $210,000 - 
Pleasure Point - - - - - $150,000 - - - - $210,000 - 
Kimberlee Park - - - - - - - - $289,000 - - - 
South Ridge - - $123,000 - - - - - - - - - 
Lakemont - - - - - - - - $333,000 - - - 
Station 4 - - $12,000 - - - - - $172,000 - - - 
Station 6 - - - - - - - - - $148,000 - - 
Station 7 - - - - - - - - $137,000 - - - 
Flush 10 - - - - - - - - - $145,000 - - 
Station 19 - - - - - - - - - $143,000 - - 
Station 17 - - - - - - - - - $116,000 - - 
Station 16 - - - - - - - - $258,000 - - - 
Station 12 - - $10,000 - - - - $861,000 - - - - 
Station 2 - - - - - - $220,000 - - - - - 
Station 1 - - - - - $191,000 - - - - - - 
Newport Lift - - $244,000 - - - - - - - - - 
Newport Pump - - - $236,000 - - - - - - - - 
Palisades - - - - - - - - - $411,000 - - 
Parkers - - - - - - - $413,000 - - - - 
Medina - - - - $292,000 - - - - - - - 
Fairweather - - - $306,000 - - - - - - - - 
Cedar Terrace - - - - - - - - - $169,000 - - 
Lake Heights - $659,000 - - - - - - $5,000 - - - 
Bellefield - $3,874,000 - - - - - - $116,000 - - - 
Midlakes - $2,289,000 - - - - - - $69,000 - - - 
Emerald Ridge - - - - - - $5,000 - - - $5,000 - 
Flush #1 - - - $5,000 - - - $75,000 - - $630,000 - 
Flush #2 - - - $5,000 - - - $75,000 - - - $1,230,000 
Flush #3 - - $75,000 - - - - - - $300,000 - - 
Flush #4 - - - $5,000 - - - $75,000 - - - - 
Flush #5 - - - - - - $5,000 - - - - - 
Flush #6 - - - $5,000 - - - $75,000 - - - - 
Flush #7 - - - $5,000 - - - $75,000 - - - - 
Flush #8 - - - $5,000 - - - $75,000 - - - - 
Flush #9 - - $80,000 - - - - - - - - - 
Crane/Rail Study and 
Load Testing - - $30,000 - - - - - - - - - 
TOTAL $0 $7,180,000 $984,000 $1,157,000 $1,015,000 $1,066,000 $1,114,000 $1,724,000 $1,379,000 $1,552,000 $1,268,000 $1,230,000 

Note: 
1. Refer to pump station sections for description of required work. Timing of projects have been prioritized based on Section 3 discussions. 
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Table 4-12 Continued 
75-year Planning Cycle 

Station Name 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 
Yarrow Point $14,000 - - - - - $179,000 - - - - - - 
Cozy Cove $46,000 - - - - $198,000 - - - $11,000 - - - 
Evergreen East - $17,000 - - - - $178,000 - - - $17,000 - - 
Grange $43,000 - - - $98,000 - - - - $8,000 - - - 
Wilburton - - - $98,000 - - - $14,000 - - - - - 
Station 18 - - - - - $98,000 - - - - - $13,000 - 
Hunts Point - - $8,000 - - - - $95,000 - - - $8,000 - 
Evergreen West - - $8,000 - - - - $185,000 - - - $8,000 - 
Lake Crest - - - $11,000 - - - - $95,000 - - - $11,000 
Killarney - - - $8,000 - - - - $85,000 - - - $98,000 
Meydenbauer - - - $11,000 - - - - $178,000 - - - $11,000 
Bagley - - - - $95,000 - - $5,000 - - - - - 
Pleasure Point - - - - - - - $103,000 - - - - - 
Kimberlee Park - - - - - $14,000 - - - - $204,000 - - 
South Ridge - - - - $155,000 - - - $5,000 - - - - 
Lakemont - - $101,000 - - - - - - - $67,000 - - 
Station 4 - - - - - $19,000 - - - - - $90,000 - 
Station 6 - - - - - - $5,000 - - - - $98,000 - 
Station 7 - - - - - $5,000 - - - - $78,000 - - 
Flush 10 - $150,000 - - - - $5,000 - - - - - - 
Station 19 - - - - - - $8,000 - - - - $185,000 - 
Station 17 - $90,000 - - - - $8,000 - - - - $95,000 - 
Station 16 - - - - - $8,000 - - - - $201,000 - - 
Station 12 - - - - $8,000 - - - - - $169,000 - - 
Station 2 - - - $11,000 - - - - $200,000 - - - $11,000 
Station 1 - - $17,000 - - - - $180,000 - - - $32,000 - 
Newport Lift - - - - - - - - - - - - - 
Newport Pump - - - - - - - - - $1,390,000 - - - 
Palisades - - - - - - - - - - - - - 
Parkers - - $1,390,000 - - - - - - - - - - 
Medina - - - - - - - - - - - - $1,050,000 
Fairweather - - - - - - - - - - - $1,390,000 - 
Cedar Terrace - - - - - - - - - - - - - 
Lake Heights - - - $100,000 - - - - - - - - - 
Bellefield - - - $832,000 - - - - - - - - $1,783,000 
Midlakes - - - $367,000 - - - - - - - - $1,054,000 
Emerald Ridge - - - $95,000 - - - - - - $219,000 - - 
Flush #1 - - - - - - - $5,000 - - - - $75,000 
Flush #2 - - - - - - - - $5,000 - - - - 
Flush #3 - - - - - - $75,000 - - - - $5,000 - 
Flush #4 $285,000 - - - - - - - - $5,000 - - - 
Flush #5 $122,500 - - $80,000 - - - - - - $170,000 - - 
Flush #6 $232,500 - - - - - - - - $5,000 - - - 
Flush #7 $225,000 - - - - - - - - $5,000 - - - 
Flush #8 - $480,000 - - - - - - - - $5,000 - - 
Flush #9 - $330,000 - - - - - - - - $75,000 - - 
Crane/Rail Study 
and Load Testing - - - - - - - - - - - - - 
TOTAL $968,000 $1,067,000 $1,524,000 $1,613,000 $356,000 $342,000 $458,000 $587,000 $568,000 $1,424,000 $1,205,000 $1,924,000 $4,093,000 

Note: 
1. Refer to pump station sections for description of required work. Timing of projects have been prioritized based on Section 3 discussions.  
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Table 4-12 Continued 
75-year Planning Cycle 

Station Name 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 
Yarrow Point - - - - $225,000 - - - - - - $104,000 - 
Cozy Cove - - - $385,000 - - - - - - $101,000 - - 
Evergreen East - - - - $255,000 - - - - - - $107,000 - 
Grange - - $305,000 - - - - - - $178,000 - - - 
Wilburton - $310,000 - - - - - - $104,000 - - - - 
Station 18 - - - - $90,000 - - - - - $180,000 - - 
Hunts Point - - - - - $265,000 - - - - - - $98,000 
Evergreen West - - - - - $195,000 - - - - - - $98,000 
Lake Crest - - - - - - $270,000 - - - - - - 
Killarney - - - - - - $225,000 - - - - - - 
Meydenbauer - - - - - - $215,000 - - - - - - 
Bagley $180,000 - - - - - - - - $110,000 - - - 
Pleasure Point $90,000 - - - - - - $195,000 - - - - - 
Kimberlee Park - $14,000 - - - - - - - - $170,000 - - 
South Ridge - - $159,000 - - - - - - $95,000 - - - 
Lakemont - - - - - - - $475,000 - - - - - 
Station 4 - $11,000 - - - - - - - - $190,000 - - 
Station 6 - - $5,000 - - - - - - $259,000 - - - 
Station 7 - $5,000 - - - - - - $205,000 - - - - 
Flush 10 - - $160,000 - - - - - - - - $30,000 - 
Station 19 - - $8,000 - - - - - - - - $180,000 - 
Station 17 - - $8,000 - - - $90,000 - - - - $90,000 - 
Station 16 - $8,000 - - - - - - $235,000 - - - - 
Station 12 $8,000 - - - - - - $573,000 - - - - - 
Station 2 - - - - - - - - $100,000 - - - - 
Station 1 - - - - - - - $207,000 - - - - $150,000 
Newport Lift $1,050,000 - - - - - - - - - - - - 
Newport Pump - - - - - - - - - - - - - 
Palisades - $900,000 - - - - - - - - - - - 
Parkers - $3,000 - - - - - - - - - - - 
Medina - - - - - - - - - - - - - 
Fairweather - - - - - - - - - - - - - 
Cedar Terrace - - $35,000 - - - - - - - - - - 
Lake Heights - $219,000 - - - - - - $95,000 - - - - 
Bellefield - - - - - - - - $503,000 - - - $503,000 
Midlakes - - - - - - - - $321,000 - - - - 
Emerald Ridge - - - - - - $95,000 - - - - $5,000 - 
Flush #1 - - - $5,000 - - - - - - $170,000 - - 
Flush #2 $75,000 - - - $5,000 - - - - - - $170,000 - 
Flush #3 - - $5,000 - - - - - - - - $210,000 - 
Flush #4 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #5 - - - - - - $80,000 - - - - - - 
Flush #6 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #7 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #8 $75,000 - - - - - $5,000 - - - - - - 
Flush #9 - - $5,000 - - - $5,000 - - - - - - 
Crane/Rail Study 
and Load Testing - - - - - - - - - - - - - 
TOTAL $1,703,000 $1,470,000 $690,000 $390,000 $575,000 $475,000 $985,000 $1,450,000 $1,563,000 $642,000 $811,000 $896,000 $1,359,000 

Note: 
1. Refer to pump station sections for description of required work. Timing of projects have been prioritized based on Section 3 discussions.  
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Table 4-12 Continued 
75-year Planning Cycle 

Station Name 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 
Yarrow Point - - - - - $89,000 - - - - - - - 
Cozy Cove - - - - $119,000 - - - - - $35,000 - - 
Evergreen East - - - - - $105,000 - - - - - - - 
Grange - - - $16,000 - - - - - - $35,000 - - 
Wilburton - - $22,000 - - - - - - - - - - 
Station 18 - - - - - - $8,000 - - - - $5,000 - 
Hunts Point - - - - - - $13,000 - - - - - - 
Evergreen West - - - - - - $103,000 - - - - - - 
Lake Crest $101,000 - - - - - - $16,000 - - - - - 
Killarney - - $103,000 - - - - - - $88,000 - - - 
Meydenbauer $101,000 - - - - - - $99,000 - - - - - 
Bagley - $5,000 - - - $185,000 - - - - - - - 
Pleasure Point - - - $98,000 - - - - $95,000 - - - $8,000 
Kimberlee Park - - $90,000 - - - $14,000 - - - - $114,000 - 
South Ridge - - - $70,000 - - - - - - - - - 
Lakemont - - - $11,000 - - - - $11,000 - - - $101,000 
Station 4 - - - $101,000 - - - - - - - $19,000 - 
Station 6 - - - $95,000 - - - - - - $13,000 - - 
Station 7 - - $75,000 - - - - - - $13,000 - - - 
Flush 10 - - - - - - - $75,000 - - - - $5,000 
Station 19 - - - - - - - $8,000 - - - - $193,000 
Station 17 - - - - - - - $8,000 - - - $185,000 - 
Station 16 - - $98,000 - - - - - - $119,000 - - - 
Station 12 - - $208,000 - - - - - $14,000 - - $8,000 - 
Station 2 $150,000 - - - $11,000 - - - - $95,000 - - - 
Station 1 - - - $17,000 - - - - $90,000 - - - $17,000 
Newport Lift - - - - $3,000 - - - - - - - - 
Newport Pump - $3,000 - - - - - $120,000 - - - - - 
Palisades - - - - $3,000 - - - - - - - - 
Parkers - $100,000 - - $3,000 - - - - - - - - 
Medina - $6,000 - - - - - - - - $120,000 - - 
Fairweather - $3,000 - - - - - - $120,000 - - - - 
Cedar Terrace - - - - - - $450,000 - - - - - - 
Lake Heights - - $10,000 - - - - - - - - - - 
Bellefield - - - - $116,000 - - - - - - $2,383,000 - 
Midlakes $69,000 - - - $69,000 - - - - - - $1,283,000 - 
Emerald Ridge - - $5,000 - - - - - - $309,000 - - - 
Flush #1 - - - - $75,000 - - - - - - $10,000 - 
Flush #2 - - - - - $75,000 - - - - - - $10,000 
Flush #3 - - - - - - - $5,000 - - - - $5,000 
Flush #4 - - - - - $75,000 - - - - - - - 
Flush #5 - - $5,000 - - - - - - $240,000 - - - 
Flush #6 - - - - - $75,000 - - - - - - - 
Flush #7 - - - - - $75,000 - - - - - - - 
Flush #8 $170,000 - - - - $75,000 - - - - - - - 
Flush #9 $240,000 - - - - - - - - $5,000 - - - 
Crane/Rail Study 
and Load Testing - - - - - - - - - - - - - 
TOTAL $831,000 $117,000 $616,000 $408,000 $399,000 $754,000 $588,000 $331,000 $330,000 $869,000 $203,000 $4,007,000 $339,000 

Note: 
1. Refer to pump station sections for description of required work. Timing of projects have been prioritized based on Section 3 discussions.  
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Table 4-12 Continued 
75-year Planning Cycle 

Station Name 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 
Yarrow Point - - - $895,000 - - - - - - - - $14,000 
Cozy Cove - - $1,005,000 - - - - - - - - $91,000 - 
Evergreen East - - - $925,000 - - - - - - - - $17,000 
Grange - $1,010,000 - - - - - - - - $8,000 - - 
Wilburton $820,000 - - - - - - - - $14,000 - - - 
Station 18 - - $188,000 - - - - - - - - $700,000 - 
Hunts Point - - - - $895,000 - - - - - - - - 
Evergreen West - - - - $790,000 - - - - - - - - 
Lake Crest - - - - - $860,000 - - - - - - - 
Killarney - - - - - - - $820,000 - - - - - 
Meydenbauer - - - - - $775,000 - - - - - - - 
Bagley - $650,000 - - - - - - - - $95,000 - - 
Pleasure Point - - - - - - - - $740,000 - - - - 
Kimberlee Park - - $14,000 - - - - $850,000 - - - - - 
South Ridge - $599,000 - - - - - - - - $5,000 - - 
Lakemont - - - - - - - $815,000 - - - - - 
Station 4 - - - - - - - - $860,000 - - - - 
Station 6 - - - - - - - - $809,000 - - - - 
Station 7 - - - - - - - $680,000 - - - - - 
Flush 10 - - - $85,000 - - - - - - - - $600,000 
Station 19 - - - - - - - - - - - - $680,000 
Station 17 - - - $8,000 - - - - - - - - $815,000 
Station 16 - - - - - - - $805,000 - - - - - 
Station 12 - - - - - - - $1,373,000 - - - - - 
Station 2 $11,000 - - - - $915,000 - - - - - - - 
Station 1 - - - - $997,000 - - - - - - - - 
Newport Lift $120,000 - - - - - $3,000 - - - - - - 
Newport Pump $3,000 - - - - - - - - - - - - 
Palisades $100,000 - - - - - $3,000 - - - - - - 
Parkers - - - - - - $3,000 - - $100,000 - - - 
Medina $6,000 - - - - - - - - - - - - 
Fairweather $3,000 - - - - - - - - - - - - 
Cedar Terrace $15,000 - - - - - - - - - - - - 
Lake Heights $309,000 - - - - - - - - $5,000 - - - 
Bellefield - - - - - - - $116,000 - - - - $116,000 
Midlakes - - - - - - - $69,000 - - - - $69,000 
Emerald Ridge - - - - - $5,000 - - - - $5,000 - - 
Flush #1 - - - - - - - - - $560,000 - - - 
Flush #2 - - - - - - - - - - $560,000 - - 
Flush #3 - - - $75,000 - - - - - - - - $520,000 
Flush #4 $10,000 - - - - - - - - - $560,000 - - 
Flush #5 - - - - - $5,000 - - - - $5,000 - - 
Flush #6 $10,000 - - - - - - - - - $560,000 - - 
Flush #7 $10,000 - - - - - - - - - $560,000 - - 
Flush #8 - $10,000 - - - - - - - - $560,000 - - 
Flush #9 - $5,000 - - - $75,000 - - - - - - - 
Crane/Rail Study 
and Load Testing - - - - - - - - - - - - - 
TOTAL $1,417,000 $2,274,000 $1,207,000 $1,988,000 $2,682,000 $2,635,000 $9,000 $5,528,000 $2,409,000 $679,000 $2,918,000 $791,000 $2,831,000 

Note: 
1. Refer to pump station sections for description of required work. Timing of projects have been prioritized based on Section 3 discussions.  
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Table 4-12 Continued 
75-year Planning Cycle 

Station Name 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 
Yarrow Point - - - - $179,000 - - - - - - 
Cozy Cove - - - $108,000 - - - $101,000 - - - 
Evergreen East - - - - $195,000 - - - - - - 
Grange - - $8,000 - - - $178,000 - - - - 
Wilburton - $8,000 - - - $104,000 - - - - - 
Station 18 - - - - - - - $98,000 - - - 
Hunts Point $8,000 - - - - $5,000 - - - $98,000 - 
Evergreen West $8,000 - - - - - - $193,000 - - - 
Lake Crest - $11,000 - - - - $5,000 - - - - 
Killarney - - - $8,000 - - - - $5,000 - - 
Meydenbauer - $11,000 - - - - $88,000 - - - - 
Bagley - - $5,000 - - - $95,000 - - - - 
Pleasure Point - - - - $8,000 - - - - $95,000 - 
Kimberlee Park - - - $14,000 - - - - $14,000 - - 
South Ridge - - $160,000 - - - - - - - - 
Lakemont - - - $191,000 - - - - $11,000 - - 
Station 4 - - - - $11,000 - - - - $8,000 - 
Station 6 - - - - $5,000 - - - - $8,000 - 
Station 7 - - - $5,000 - - - - $8,000 - - 
Flush 10 - - - - - - - - $5,000 - - 
Station 19 - - - - $90,000 - - - $8,000 - - 
Station 17 - - - - - - - - $8,000 - - 
Station 16 - - - $8,000 - - - - $11,000 - - 
Station 12 - - - $8,000 - - - - $14,000 - - 
Station 2 - $11,000 - - - - $5,000 - - - - 
Station 1 $17,000 - - - - $5,000 - - - $252,000 - 
Newport Lift - - - - - - - - $3,000 - - 
Newport Pump - $3,000 - - - - - - $120,000 - - 
Palisades - - - - - - - - - - $3,000 
Parkers - - - - - - - - - - $3,000 
Medina - - - - - $6,000 - - - - $120,000 
Fairweather - - - - - $3,000 - - - - $120,000 
Cedar Terrace - - - - - $20,000 - - - - - 
Lake Heights - $5,000 - - - $95,000 - - - - - 
Bellefield - - - $503,000 - - - - - $387,000 - 
Midlakes - - - $527,000 - - - - - - - 
Emerald Ridge - $95,000 - - - - - - - - - 
Flush #1 - - - - - $5,000 - - - - - 
Flush #2 - - - - - - $5,000 - - - - 
Flush #3 - - - - - - - - $75,000 - - 
Flush #4 - - - - - - $5,000 - - - - 
Flush #5 - $75,000 - - - - - - - - $380,000 
Flush #6 - - - - - - $5,000 - - - - 
Flush #7 - - - - - - $5,000 - - - - 
Flush #8 - - - - - - $5,000 - - - - 
Flush #9 - $490,000 - - - - - - - - $5,000 
Crane/Rail Study 
and Load Testing - - - - - - - - - - - 
TOTAL $33,000 $709,000 $173,000 $1,372,000 $488,000 $243,000 $396,000 $392,000 $282,000 $848,000 $631,000 

Note: 
1. Refer to pump station sections for description of required work. Timing of projects have been prioritized based on Section 3 discussions. 
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SECTION 5 
YARROW POINT 
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5.1 Yarrow Point Pump Station General Description  
 
Date of Visit April 16th, 2014 
City of Bellevue Asset No. 187612 
Address 9000 NE 42nd St 
Station Configuration Wet well/Dry pit 
Original Construction 1960 
Major Rehabilitation/Upgrade 1989 
Number of Pumps 2 
Pump Horsepower 3 
Station Voltage/Phase 208/3 Phase 
Standby Power Generator receptacle 
Field-Measured Station Firm Capacity 380-460 gpm 
 
5.1.1 Summary of Findings 
 
Yarrow Point pump station is located in a public access path to the lake.  It is adjacent to two 
homes at the end of NE 42nd street.  This pump station receives flow from Flush Station 1 
and discharges to the lake line.  Significant deficiencies identified at this site include the 
corroding conduit connected to the City owned meter base and the Paco pumps used at this 
station that are obsolete and aging.  There is also delamination of the interior coating in the 
wet well that should be addressed.  Lastly this station has a reported loss of pump 
redundancy meaning on occasion both pumps operate simultaneously to keep up with 
incoming flows.  The loss of pump redundancy reduces the stations level of service below 
industry standards and regulatory requirements.  Since this station has a loss of redundancy 
there is a concern that the station does not have sufficient capacity for incoming flows.  
However, since this station discharges to the lake line, there is a concern that the station is 
recirculating back to itself due to insufficient downstream capacity meaning an increase in 
station capacity would not address the loss of redundancy. 



 

14-1529 Page 5-3  WWPS Evaluation 
May 2015 Yarrow Point City of Bellevue 

Table 5-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 5-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

YP-1 Reported loss of pump 
redundancy 

Investigate reason for loss 
of pump redundancy 

2015-2018 $379,000 

Dry pit not 
continuously ventilated 
– classified space that 
requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 

Wet well blower vault 
not built to area 
classification 

Replace components to 
meet classification 
requirements 

Wet well interior 
coating failing 

Recoat interior of wet well 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps and 
motors 

City owned meter base 
conduit corroding 

Replace galvanized 
conduit  

Fused disconnect aging Replace fused disconnect 
Telephone network 
interface termination 
box not accessible 

Replace and lower box so 
accessible 

Panelboard is aging Replace panelboard 
Primary level indicator 
is aging 

Replace primary level 
indicator 

Backflow assembly 
enclosure requires 
drain to daylight. 

Install device above grade 
in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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5.2 Site 
5.2.1 Site Description 

Vehicle access to site Via NE 42nd St.  Removable bollards at 
pavement end, 50’ from site, allow vehicle 
access to site if needed 

Landscaping Grass 
Site lighting None 
Fencing/security Dry pit/equipment access hatches locked.  

Locked manhole access to wet well 
Public accessibility to site Full access to site – public access point to 

lake 

General observations/notes from field visit: 

 Located at the end of 42nd street, removable bollards preventing public vehicle access 
to edge of lake 

 Two spaces for vehicle parking in front, full vehicle access to site when bollards 
removed 
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General site view toward vehicle access

General site view toward lake
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5.3 Station Facilities 
5.3.1 Wet Well – Structure and Accessories 
5.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Manhole lid, Olympic Foundry Co. 30” 

diameter and ladder down to platform grating
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6”* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level* 
Lighting Yes, dim lighting 
Ventilation Supply fan 
Ventilation continuous No, dry pit hatch switch (manual) 
*Based on Record Drawings, unable to confirm in field. 

5.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Ground surface inspection identified interior coating is delaminating.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping 

General observations/notes from field visit: 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 

  



Wet well interior shows signs of 
corrosion and partial coating failure

Wet well lid locks to secure access
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5.3.2 Dry Pit – Structure and Accessories 
5.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete, coated 
Access description Lift assist hatch and spiral staircase 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x8’-6” 
Lighting Yes, adequate for visibility/maintenance 
Ventilation Supply fan 
Ventilation continuous No, dry pit hatch switch (automatic) 

5.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 No vent out of structure – passive through open hatch 
 Heavy hatch on equipment access – not routinely opened 
 No exhaust fan – required in addition to supply fan to unclassify space per NFPA 820 

code 
  



Spiral staircase appears to be in good 
condition

Pump and piping configuration
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Equipment access hatch Sump pump in dry pit
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5.3.3 Wet Well Blower Vault – Structure and Accessories 

5.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’-4”x6’-4”x4’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

5.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Wet well blower vault houses supply ventilation fan for wet well 
 Duct isolation valve opens and fan starts when switch is activated in the dry pit 

Equipment does not appear to be rated for Class 1, Division 2 space (NFPA 820).  
Equipment was grandfathered-in so replacement is needed upon the next major 
rehabilitation project.  See section 2 for grandfathered term reference. 

  



Interior of wet well blower vault appears 
to be in good condition
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Wet well blower vault hatch opening
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5.4 Mechanical 
5.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at the Yarrow Point Pump Station measured 
considerably higher flow (~420 gpm vs. 325 gpm) and lower head (9.5 ft vs. 18 ft) than the 
design point.  Assuming the accuracies of the measurements are reasonable and based on the 
pumping system head comparison in the following figure, it is possible that the design 
system head condition was overestimated relative to the current situation.  Regardless, this 
pump appears to be operating near the end of the pump curve where cavitation could be a 
potential concern and should be replaced. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 5-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 63.17 1,902 62.29 1,901 

May-13 54.81 1,826 46.14 1,545 
Jun-13 52.93 1,808 31.52 1,109 
Jul-13 40.82 1,392 40.12 1,387 

Aug-13 37.77 1,315 37.05 1,315 
Sep-13 43.92 1,420 42.8 1,420 
Oct-13 39.07 1,341 37.91 1,338 

Nov-13 42.16 1,390 40.66 1,387 
Dec-13 43.66 1,462 42.21 1,453 
Jan-14 53.02 1,660 51.52 1,664 
Feb-14 67.54 1,847 65.62 1,833 
Mar-14 102.73 2,169 101.34 2,168 

Total 641.6 19,532 599.18 18,520 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.8 2.2 1.6 2.1 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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5.4.1.1 Pump 1 – City of Bellevue Asset No. 193844 

Pump style Vertical, non-clog 
Make Paco pumps 
Model 52-49511-X46D60-01 
Serial No. WG88A0171401B 
Horsepower 3 
Voltage/phase 208/3 
Date of installation 1989 
Design conditions 323 gpm @ 18 feet TDH 
Able to isolate pump? Yes, gate valve on suction, plug valve on 

discharge 
Ability to access/remove pump from station Yes, chain hoist/trolley 
Pump 1 Drawdown Test 

Static head (feet) 7 
Calculated pumping capacity 380 gpm -430 gpm 
Total Dynamic head (feet) 9.5 
Number of tests performed 2 
 
General observations/notes from drawdown test: 

 Pump operating below the pump curve and at a lower head condition, most likely the 
result of wet end wear and differing head conditions from the original design.  With 
limited remaining life, the pump should be considered for replacement. 

  



Pump 1 showing signs of aging on 
exterior

Pump and motor #1

14-1529
May 2015

WWPS Evaluation
City of Bellevue

Page 5-15
Yarrow Point 

Duplex configuration (Pump 1 in 
foreground)
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5.4.1.2 Pump 2 – City of Bellevue Asset No. 193835 

Pump style Vertical, non-clog 
Make Paco pumps 
Model 52-49511-X46D60-01 
Serial No. WG88A0171401A 
Horsepower 3 
Voltage/phase 208/3 
Date of installation 1989 
Design conditions 323 gpm @ 18 feet TDH 
Able to isolate pump? Yes, gate valve on suction, plug valve on 

discharge 
Ability to access/remove pump from station Yes, chain hoist/trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 4 – Pump 2 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Quiet under operation 
 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pumping redundancy 

 
Pump 2 Drawdown Test 

Static head (feet) 7 
Calculated pumping capacity 400 gpm -460 gpm 
Total Dynamic head (feet) 9.5 
Number of tests performed 2 
 
General observations/notes from drawdown test: 

 Pump operating below the pump curve and at a lower head condition, most likely the 
result of wet end wear and differing head conditions from the original design.  With 
limited remaining life, the pump should be considered for replacement. 



Duplex configuration (Pump 2 in 
background)
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Pump 2 showing signs of aging on 
exterior

Pump and motor #2
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5.4.2. Exposed Piping and Valves 
5.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve type(s) Gate valve w/ hand wheel 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Paint on suction/discharge piping and valves are in good condition 

5.4.2.2 Discharge Piping/Valve(s)  

Size 4” through check valve and plug valve 
increase to 6”, wye into 8” 

Material DI 
Valve type(s) Plug valve and ball check valve, vertical 

installation 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Paint on suction/discharge piping and valves are in good condition 
  



Gate valve isolation for suction piping Ball check valve vertical installation on 
discharge piping

Plug valve on discharge piping
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5.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 

General observations/notes from field visit: 

 No bypass pumping but, 4” drain off header inside dry pit 
 
5.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in dry pit in two locations 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection Water meter box/insulation box and bags 

General observations/notes from field visit: 

 Backflow assembly adjacent to dry well below grade, no drain to daylight – does not 
meet code for installation   



Backflow preventer assembly, below 
grade

4” drain off header to wet well, near sump
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Backflow preventer assembly adjacent to 
dry pit
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5.4.5 Ventilation 
5.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Located in adjacent wet well blower vault 
Fan type Centrifugal 
Airflow rate 560 CFM @ 0.5” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 2 speed fan, not continuous 
 

5.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location Ceiling of dry pit  
Fan type Centrifugal 
Airflow rate 820 CFM @ 1” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located on the 
ceiling of the dry pit 

General observations/notes from field visit: 

 2 speed fan, not continuous 
  



Supply fan located near ceiling of dry pit
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Wet well supply fan located in wet well 
blower vault
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5.5 Electrical  
5.5.1 Electrical Service  
5.5.1.1 Electrical Service Description 

Voltage 315 KVA 
Phases 3 
Utility transformer Overhead 
Service meter location Adjacent to dry well on utility pole 

5.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Galvanized rigid conduit for the meter base is corroded at grade 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 2 – Standard parts; accessible but requires coordination with utility  
 
5.5.2 Backup Power 
5.5.2.1 Backup Power Description  

Type Generator receptacle 
Location Near telephone pole 
Transfer switch type Manual 
Transfer switch location Adjacent to service meter 

5.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Generator receptacle and manual transfer switch appears to be in good 
condition  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; generator receptacle and manual transfer switch are 
installed outdoors 

General observations/notes from field visit: 

 4-wire 4-pole in excellent condition 
  



Utility service and generator receptacle

14-1529
May 2015

WWPS Evaluation
City of Bellevue

Page 5-25
Yarrow Point 

GRC conduit corroded at grade
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5.5.3 Site – Panelboard 
5.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/208/3 phase 
Manufacturer Unknown 
Model Unknown 

5.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Panel appears to be in good condition, but aging 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

5.5.4 Site - Starters  
5.5.4.1 Starters Description 

Starters 120/208, (2) FVNR Starters 

5.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Both GE and Cutler Hammer starters are in good condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
  



Starters located in dry pit, appears to be 
in good condition
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5.5.5 Site – Telemetry Control Panel 
5.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376845 
Location In dry pit, integral with power panel 
Configuration Integral w/ telemetry  
Primary Level Indication Ultrasonic, Siemens Multiranger 
Secondary Level Indication High level float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/Series 5000 Option F 
Telephone Network Interface Overhead, at top of Qwest pole 

5.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

General observations/notes from field visit: 

 Control panel located in dry pit, power panel was not opened upon site visit 
 Rust along all seams of telephone network interface termination box, wires poorly 

configured, not accessible 
  



Telemetry control panel with operator 
interface, appears to be in good condition

Rusted telephone network interface 
termination box, located overhead at top 
Qwest pole
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5.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there may be 
alternatives for other deficiencies observed at this station, not all are discussed since some 
are considered impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
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Table 5-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Reported loss of pump 
redundancy 

Reduces the station’s level 
of service below industry 
standards and regulatory 
requirements 

 Investigate reason for loss 
of pump redundancy 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Wet well blower vault not 
built to area classification 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 De-classify 
 Re-build to classified area 

Wet well interior coating 
failing 

May decrease integrity of 
wet well structure 

 Recoat interior of wet well 

Paco pumps are obsolete 
and condition is 
deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace pumps and motors

City owned meter base 
conduit corroding 

Loss of power at the site  Replace galvanized 
conduit 

Fused disconnect is aging Loss of power at the site  Replace fused disconnect 
Telephone network interface 
termination box not 
accessible 

Structural integrity of box 
compromised, difficult to 
access 

 Replace and relocate  

Panelboard is aging Loss of power at the site  Replace panelboard 
Primary level indicator is 
aging 

Reliance on secondary 
system, loss of level control 
redundancy 

 Replace primary level 
indicator 

Backflow assembly 
enclosure requires drain to 
daylight. 

Does not meet code, 
potential for cross-
connection 

 Install drain 
 Install device above grade 

in an enclosure 
 
5.6.1 Project Recommendations 
 
Due to the location of the Yarrow Point pump station and its impact to the general public, it 
is recommended that a single project be completed to address all deficiencies identified and 
avoid returning for a second project soon after.  Due to the reported loss of pump redundancy 
at this station, an investigation should be done to determine the reason behind the loss of 
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redundancy.  Since this station has a loss of redundancy there is a concern that the station 
does not have sufficient capacity for incoming flows.  However, since this station discharges 
to the lake line, there is a concern that the station is recirculating back to itself due to 
insufficient downstream capacity meaning an increase in station capacity would not address 
the loss of redundancy.  The pumps are also operating near the end of the curve where 
cavitation is a potential concern, in addition the pumps are obsolete.  Given these factors all 
deficiencies identified should be replaced upon confirmation of the investigation results.  The 
reported loss of pump redundancy reduces the station’s level of service below industry 
standards and regulatory requirements thus the timing of the project should be done as soon 
as possible within the 2015-2018 time frame. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.  With the limited amount of components located in the wet 
well blower vault, installing Class 1, Division 2 rated components is less expensive than 
adding ventilation and therefore recommended.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and project recommendations is presented in Table 5-4 and 
represents the most cost effective alternative based on engineering judgment. 
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Table 5-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

YP-1 Reported loss of pump 
redundancy 

Investigate reason for 
loss of pump 
redundancy 

2015-2018 $379,000 

Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 

Wet well blower vault 
not built to area 
classification 

Replace components to 
meet classification 
requirements 

Wet well interior 
coating failing 

Recoat interior of wet 
well 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps 
and motors 

City owned meter base 
conduit corroding 

Replace galvanized 
conduit  

Fused disconnect 
aging 

Replace fused 
disconnect 

Telephone network 
interface termination 
box not accessible 

Replace and lower box 
so accessible 

Panelboard is aging Replace panelboard 
Primary level indicator 
is aging 

Replace primary level 
indicator 

Backflow assembly 
enclosure requires 
drain to daylight. 

Install device above 
grade in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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5.6.2 Project Justification 
 
The timing of the recommended project is driven by the investigation of the reported loss of 
pump redundancy which reduces the station’s level of service below industry standards and 
regulatory requirements. 
 
The Paco pumps used at this station are no longer manufactured, making the pumps obsolete.  
Also, based on the drawdown tests, their capacity appears to have deteriorated.  With the 
pumps no longer supported, service and replacement parts will be difficult to obtain, causing 
significant maintenance and repair delays.  These delays will result in the station operating 
on the sole reliance of one pump, without redundancy which does not meet regulatory 
requirements.  With continued wear on the pumps, maintaining and repairing the equipment 
that is obsolete will quickly become cost prohibitive. 
 
Continued deterioration of the meter base will eventually jeopardize power service to the site 
and create an unsafe situation with exposed wiring and the potential for stray current.  Failure 
of the power service will require the station to operate off of the standby generator until the 
service is temporarily repaired and new meter based installed. 
 
5.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 5-4 
have been implemented in the timeline identified.   
 
5.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 5-5 and 5-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 5-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
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Table 5-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

3 1 0 - 3 10-15 

Electrical System 3 1 0 - 3 5-10 
Telemetry System 2 1 0 - 2 5-10 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 

 
Table 5-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 5-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for all asset groups will increase significantly. 
 

Table 5-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 0 0 - 1 15-20 
Telemetry System 1 0 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 15-20 
 
5.7.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 5-1 graphically represents the rehabilitation and replacement cost projections for the 
Yarrow Point Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 5-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 5-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 5-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 5-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 5-1: 75-year cost planning 
Note:  

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 6 
COZY COVE 
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6.1 Cozy Cove Pump Station General Description 
 
City of Bellevue Asset No. 187620 
Address 3268 Hunts Point Rd 
Station Configuration Wet well/Dry pit 
Original Construction 1960 
Major Rehabilitation/Upgrade 1988, 1995 (generator vault) 
Number of Pumps 3 
Pump Horsepower 10 
Station Voltage/Phase 480/3 Phase 
Standby Power Onsite generator in underground vault near 

road 
Field-Measured Station Firm Capacity 320-410 gpm 
 
6.1.1 Summary of Findings 
 
Cozy Cove pump station is located in the backyard of a private lot, adjacent to the lake.  The 
generator vault and service cabinet are located adjacent to the street on Hunts Point Road.  
An overall hatch was installed over the dry pit and wet well when the backyard elevation was 
raised approximately 2 feet.  This station receives flow from Flush 1, Yarrow Point, Flush 2 
and Hunts Point pump stations and discharges flow through a dedicated force main.  A 
significant deficiency identified at this site is the rusty service cabinet adjacent to Hunts 
Point Rd.  It is likely this surface rust is due to the wet well vent fan which is in close 
proximity to the cabinet.  This station has reported loss of pump redundancy meaning on 
occasion all pumps operate simultaneously to keep up with incoming flows.  The loss of 
pump redundancy reduces the station’s level of service below industry standards and 
regulatory requirements.  Since this station has a loss of redundancy there is a concern that 
the station does not have sufficient capacity for incoming flows.  With a dedicated force 
main it is possible to increase the capacity at this station but the downstream capacity should 
be considered as well. 
 
Table 6-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
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Table 6-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2(3) 

CC-1 Rusted service cabinet Rehabilitate service 
cabinet and relocate wet 
well vent fan 

2015-
2018 

$18,000 

CC-2 Reported loss of pump 
redundancy 

Investigate reason for loss 
of pump redundancy 

2015-
2018 

 

$567,000 

Dry pit not continuously 
ventilated – classified space that 
requires either ventilation or 
explosion proof equipment 

Install exhaust fan 
 

Wet well blower vault not built 
to area classification 

Replace components to 
meet classification 
requirements 

Electrical clearance issues Provide adequate 
clearance where necessary 

Wet well interior coating failing Recoat interior of wet 
well 

Klockner Moeller motor drive is 
not a current model 

Replace Klockner Moeller 
motor driver 

The condition of the pumps and 
motors are deteriorating 

Replace Fairbanks Morse 
pumps and motors 

The general electrical equipment 
including: power phase 
monitors, transfer switches and 
panelboard are aging 

Replace equipment 
 

The instrumentation and control 
equipment including: sewage 
pump remote control pendant, 
primary level indicator and 
backup level indicator are aging 

Replace equipment 

Standby generator is aging Replace standby generator 
Note: 

1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 
(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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6.2 Site 
6.2.1 Site Description 

Vehicle access to site Gravel pull off on private lot to access 
generator vault, home owners driveway to 
access station 

Landscaping A lot of landscaping, service cabinet 
overgrown with bushes 

Site lighting None 
Fencing/security Overall hatch to wet well and dry pit locked 
Public accessibility to site Located on private lot, generator vault and 

service cabinet on side of road 

General observations/notes from field visit 

 Located in the backyard of a private lot, adjacent to the lakefront 
 Overall hatch over wet well and dry pit constructed when backyard elevation raised 

approximately 2 feet 
 Service cabinet overgrown with bushes near front of road 
 Difficult access to blower vault due to bushes around hatch 

 
  



Generator vault on side of road
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Service cabinet overgrown with bushes

Overall hatch to wet well and dry pit 
located in yard
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6.3 Station Facilities 
6.3.1 Wet Well – Structure and Accessories 
6.3.1.1 Wet Well General Description 

Area Current Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Manhole lid, Olympic Foundry Co. and 

ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 15’x10’* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level 
Lighting Yes, dim lighting 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

6.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Ground surface inspection identified interior coating is delaminating 
and there is aggregate showing.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping 

General observations/notes from field visit: 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 

  



Interior of wet well, some exposed aggregate
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Wet well manhole lid
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6.3.2 Dry Pit – Structure and Accessories 
6.3.2.1 Dry Pit General Description 

Area Current Classification Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Lift assist hatch and spiral staircase 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 15’x 8’-6” 
Lighting Yes, one light out at time of evaluation 
Ventilation Supply Fan 
Ventilation continuous No, dry pit hatch switch 

6.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Interior of dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Must step on metal grating to step onto spiral staircase platform (deflection under 
load) 

 No exhaust fan – required in addition to supply fan to un-classify space per NFPA 
820 code 

 
  



Spiral staircase to dry pit, metal grating 
used to step onto main platform
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Sump pump in dry pit
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6.3.3 Aesthetic Top Cover Vault – Structure and Accessories 
6.3.3.1 Aesthetic Top Cover Vault General Description 

Construction materials Concrete 
Access description Must step down to original station top 

elevation approximately 2 feet 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 10’x14’ – approx 2 feet deep to other covers 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

6.3.3.2 Aesthetic Top Cover Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition. 

Criticality Rating 1 – Not critical to the function of the station 

Serviceability Rating 1 – Easily accessed 

General observations/notes from field visit: 

 Added a few years ago when property elevation was raised approximately 2 feet – no 
stairs/steps down to original lift station top elevation from ground surface 

  



Overall aesthetic top cover vault located in yard
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6.3.4 Wet Well Blower Vault – Structure  
6.3.4.1 Wet Well Blower Vault General Description  

Area Current Classification Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Hatch and ladder, challenging to access 
Access fall protection Yes, one side 
Access locked Yes 
Access intrusion alarm No 
General dimensions 5’-6”x3’-6”* 
Lighting None 
Ventilation None 
Ventilation continuous N/A 
*Based on Record Documents, unable to confirm in field. 

6.3.4.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 

Serviceability Rating 2 – Located behind bushes, challenging access, no clear path to vault 

General observations/notes from field visit: 

 Components are not rated for Class 1, Division 2 space (NFPA 820).  Equipment was 
grandfathered-in so replacement is needed upon the next major rehabilitation project.  
See section 2 for grandfathered term reference. 

 Wet well blower vault houses supply ventilation fan for wet well 
 Duct isolation valve opens and fan starts when switch is activated in the dry pit 



Overall aesthetic top cover vault located 
in yard

Path used to access wet 
well blower vault

Fall protection on one side of wet well blower vault
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6.3.5 Generator Vault – Structure and Accessories 
6.3.5.1 Generator Vault General Description 

Area Current Classification Rationale 
Generator Vault  Unclassified - 
 
Construction materials Concrete 
Access description Hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 8’x14’x8’ deep 
Lighting Yes 
Ventilation Yes 
Ventilation continuous N/A 

6.3.5.2 Generator Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed, parts readily available 

General observations/notes from field visit: 

 Located adjacent to roadway near service cabinet 
 Vault drain and cooling water return are piped directly to drain line – no atmospheric 

connection to wet well 
  



Generator vault located adjacent to street
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Hatch opening to generator vault

Interior of generator vault
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6.4 Mechanical 
6.4.1 Pumps 
Pump System Performance 
 
City crews have increased the size of the impellers in the Cozy Cove Pumps from 8.16 
inches to 8.475 inches.  This was the maximum diameter identified by the manufacturer that 
would not trigger a motor size increase.  The measured flow and head appear to be in 
reasonable alignment with the original design point and the new, larger impeller.  Measuring 
the flow/head just below the 8.475 inch impeller curve may indicate some wear, but it 
appears likely that the measured point is within the accuracy of the theoretical data.  The 
drawdown test was completed only for one pump running.  With three pumps installed at this 
facility, two pumps are allowed to run without compromising the system redundancy.  Based 
on available data, two pumps running is estimated as roughly 600 gpm at 65 feet.  
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 6-2 

Summary of Pump Run Hours and Starts 
 
Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts P#3 Hours P#3 Starts 
Apr-13 99.54 1,653 92.19 1,656 97.04 1,650 
May-13 76.76 1,551 72.85 1,539 76.28 1,537 
Jun-13 69.46 1,430 68.29 1,435 68.69 1,433 
Jul-13 69.65 1,414 65.57 1,420 67.25 1,420 

Aug-13 67.64 1,392 65.87 1,402 67.4 1,399 
Sep-13 77.81 1,417 73.41 1,413 73.97 1,416 
Oct-13 66.39 1,365 65.62 1,418 68.17 1,395 
Nov-13 76.31 1,417 70.68 1,414 72.54 1,419 
Dec-13 76.73 1,521 72.59 1,513 72.16 1,503 
Jan-14 95.6 1,619 85.13 1,620 81.55 1,620 
Feb-14 112.65 1,565 98.48 1,568 103.32 1,571 
Mar-14 150.28 1,665 132.88 1,669 136.2 1,654 

Total 1,038.82 18,009 963.56 18,067 984.57 18,017 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

2.8 2.1 2.6 2.1 2.7 2.1 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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6.4.1.1 Pump 1 – City of Bellevue Asset No. 193831 

Pump style Vertical, centrifugal, non-clog 
Make Fairbanks Morse 
Model B5442CLV-T20* 
Serial No. K3P10567650-5* 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1988 
Design Conditions 320 gpm @ 52.5 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, trolley chain hoist and rail 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable but rehabilitation or replacement will be 
necessary in 5-10 years 

Criticality Rating 4 – Pump 1 is critical to the function of the station and not redundant, as all 
three pumps have been reported as running simultaneously 

Serviceability Rating 1 – Easily accessed in dry pit 

General observations/notes from field visit: 
 Painting over pump name plate made it difficult/impossible to read information for all 

three pumps 
 Hoisting rail is not marked with load capacity, as required by code 
 Replaced impeller and volute in 2013 
 Reported loss of pump redundancy 

 
Pump 1 Drawdown Test 

Static head (feet) 48 
Calculated pumping capacity 320 gpm -360gpm 
Total Dynamic head (feet) 55 
Number of tests performed 2 
 
  



Triplex configuration
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Pump name plate, painted over, difficult 
to read information, typical of all three 
pumps

Pump and motor #1
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6.4.1.2 Pump 2 – City of Bellevue Asset No. 193832 

Pump style Vertical, centrifugal, non-clog 
Make Fairbanks Morse 
Model B5442CLV-T20* 
Serial No. K3P10567650-5* 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1988 
Design Conditions 320 gpm @ 52.5 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, trolley chain hoist and rail 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable but rehabilitation or replacement will be 
necessary in 5-10 years 

Criticality Rating 4 – Pump 2 is critical to the function of the station and not redundant, as all 
three pumps have been reported as running simultaneously 

Serviceability Rating 1 – Easily accessed in dry pit 

General observations/notes from field visit: 
 Painting over pump name plate made it difficult/impossible to read information for all 

three pumps 
 Hoisting rail is not marked with load capacity, as required by code 
 Replaced impeller and volute in 2013 
 Reported loss of pump redundancy 

 
Pump 2 Drawdown Test 

Static head (feet) 48 
Calculated pumping capacity 320 gpm -370gpm 
Total Dynamic head (feet) 55 
Number of tests performed 2 



Pump and motor #2Triplex configuration
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6.4.1.3 Pump 3 – City of Bellevue Asset No. 193833 

Pump style Vertical, centrifugal, non-clog 
Make Fairbanks Morse 
Model B5442CLV-T20* 
Serial No. K3P10567650-5* 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1988 
Design Conditions 320 gpm @ 52.5 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, trolley chain hoist and rail 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable but rehabilitation or replacement will be 
necessary in 5-10 years 

Criticality Rating 4 – Pump 3 is critical to the function of the station and not redundant, as all 
three pumps have been reported as running simultaneously 

Serviceability Rating 1 – Easily accessed in dry pit 

General observations/notes from field visit: 
 Painting over pump name plate made it difficult/impossible to read information for all 

three pumps 
 Hoisting rail is not marked with load capacity, as required by code 
 Replaced impeller and volute in 2013 
 Reported loss of pump redundancy 

 
Pump 3 Drawdown Test 

Static head 48 
Calculated pumping capacity 350 gpm -410gpm 
Total Dynamic head 55 
Number of tests performed 2 
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Pump and motor #3Triplex configuration
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6.4.2 Exposed Piping and Valves 
6.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Gate valve w/ hand wheel 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Condition could not be determined based on visual inspections 
alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Pump 1 suction isolation valve replaced 2-3 years ago. 

6.4.2.2 Discharge Piping/Valve(s) 

Size 4” 
Material DI 
Valve Type(s) Plug valve and ball check valve, vertical 

installation 
 

Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Condition could not be determined based on visual inspections 
alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 
 

  



Gate valve with hand wheel on suction 
piping

Discharge ball check valve, installed 
vertically

Discharge plug valve
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6.4.3 Other Station Piping 

Bypass piping? No 
Pig launching? No 
Air release valves? No 
Force main isolation? Yes, in back yard adjacent to site but 

inaccessible. 

General observations/notes from field visit: 

 Force main isolation near lift station in yard, not accessible.  When yard elevation was 
raised, lid over existing valve box was not removed.  Excavation required to fix this. 
 

6.4.4 Washdown Water 
 
Supply Domestic/Metered 
Accessed Hose bib in dry pit 
Backflow prevention assembly ¾” reduce pressure backflow device 
Enclosure/Freeze protection In generator vault/Heat tape 

 
 
  



Force main isolation valve not accessible
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Washdown water supply located in dry 
pit
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6.4.5 Ventilation 
6.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Located in adjacent wet well blower vault 
Fan type Centrifugal 
Airflow rate 975 CFM @ 0.5” SP* 
*Based on Record Documents, not measured in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Condition could not be determined based on visual inspections 
alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Wet well vent is 18” from service cabinet on side  
 

6.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location Corner of dry pit/ceiling 
Fan type Axial 
Airflow rate 975 CFM @ 0.5” SP* 
*Based on Record Documents, not measured in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Condition could not be determined based on visual inspections 
alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located on the 
ceiling of the dry pit 

General observations/notes from field visit: 

 1 speed vent fan, dry pit vent fan can run on timer 
 No outlet air – passive venting through hatch, when open 

 
  



Wet well vent approximately 18” from 
service cabinet
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Wet well supply fan located in wet well 
blower vault

Supply fan located in corner of dry pit
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6.5 Electrical 
6.5.1 Electrical Service 
6.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer In generator vault 
Service meter location In service cabinet 

6.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Meter base and fused disconnect appear to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from street 

General observations/notes from field visit: 

 Service cabinet is in poor condition and rusting, rehabilitation is recommended.  
Corrosion is likely due to close proximity with wet well vent, relocation of wet well 
vent recommended. 

  



Rusted service cabinet near vent

Interior of service cabinet
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Service meter located in rusty service 
cabinet
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6.5.2 Backup Power 
6.5.2.1 Backup Power Description 

City of Bellevue Asset No. 193770 
Type Standby Generator (diesel) 
Location Underground generator vault 
Manufacturer Kohler Corporation 
Model  50ROZJ71 
Serial No.  360533 
Age Approx 24 years 
Electrical Capacity (KW) 55 KW/69 KVA 
Fuel Storage 120+/- gal 
Cooling Water (Domestic water supply) 
Transfer switch type Manual 
Transfer switch location In generator vault 

6.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – Transfer switches and generator receptacle appear to be in good 
condition; standby generator appears to be in good condition but with decreasing useful life  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; genset and transfer switches in generator vault 
which limits work on the diesel engine generator 

General observations/notes from field visit: 

 2 sealed rechargeable batteries 
 Service cabinet rusted significantly, right door will not open full 90 degrees 

  



Emergency generator located in 
underground vault, appears to be in good 
condition but with decreasing useful life
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Transfer switch located in generator 
vault, appears to be in good condition
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6.5.3 Site – Panelboard 
6.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/240 VAC  
Manufacturer ITE  
Model CDP-7 Series 8 

6.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – ITE panel in station appears to be in good condition, but useful life is 
decreasing 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 3 – Parts no longer made; equipment is in dry pit; not close to driveway 

6.5.4 Site – Starters 
6.5.4.1 Starters Description 

Starters 120/240 VAC, FVNR Starter 

6.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Klockner Moeller starter and circuit breakers appear to be in good 
condition.  None have failed but they have decreasing useful life 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the others will still operate 

Serviceability Rating 3 – Parts no longer made; equipment in dry pit is a distance from 
driveway 

General observations/notes from field visit: 

 Klockner Moeller starters are obsolete 
  



Klockner-Moeller starter and circuit 
breakers appear to be in good condition, 
but with decreasing useful life and parts 
are no longer made

Power panel for dry pit
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6.5.5 Site – Telemetry Control Panel 
6.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376866  
Location In dry pit 
Configuration Separate panel  
Primary Level Indication Ultrasonic/Siemens Multiranger 100 
Secondary Level Indication Float switch 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In dry pit control panel 

6.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition and well maintained 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

General observations/notes from field visit: 

 23” to 480 VAC pump in dry pit, clearance issue 
 20” to 480 VAC pump communication box, clearance issue 
 3’-3” to 480 VAC pump communication box 

  



Telemetry control panel located in dry 
pit, appears to be in good condition
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Interior of telemetry control panel
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6.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there may be 
alternatives for other deficiencies observed at this station, not all are discussed since some 
are considered impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
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 Table 6-3 
Summary of Deficiencies 

 

Deficiency Description Impact of Deficiency Corrective Action 
Alternatives 

Reported loss of pump 
redundancy 

Reduces the station’s 
level of service below 
industry standards and 
regulatory requirements 

 Investigate reason for loss 
of pump redundancy 

Rusted service cabinet, vent in 
close proximity 

May decrease integrity of 
structure, Does not meet 
code requirements, 
possible fire and 
explosion hazard 

 Repair service cabinet, 
relocate wet well vent fa 

 Replace service cabinet, 
relocate wet well vent fan 

Dry pit not continuously 
ventilated – classified space that 
requires either ventilation or 
explosion proof equipment 

Does not meet code 
requirements, possible 
fire and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Wet well blower vault not built to 
area classification 

Does not meet code 
requirements, possible 
fire and explosion hazard 

 De-classify wet well 
blower vault 

 Re-build to classified area 
Electrical clearance issues Potential safety issue  Provide adequate 

clearance where necessary 
Wet well interior coating failing May decrease integrity of 

wet well structure 
 Recoat interior of wet well

Klockner Moeller motor drive is 
not a current model 

Motor drive will not be 
serviceable 

 Replace motor driver with 
current model 

The condition of the pumps and 
motors are deteriorating 

Loss of service at site  Replace pumps and 
motors 

The general electrical equipment 
including: utility power phase 
monitor, standby power phase 
monitor, manual transfer switch, 
auto transfer switch and 
panelboard are aging 

Loss of power at site   Replace equipment 

The instrumentation and control 
equipment including: sewage 
pump remote control pendant, 
telemetry cabinet, primary level 
indicator and backup level 
indicator are aging 

Loss of control at the 
station 

 Replace equipment 

Standby generator is aging Loss of power at site  Replace standby generator 
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6.6.1 Project Recommendations 
 
The recommended improvements were grouped into two projects.   
 
The first recommended project is to repair the rusted service cabinet along Hunts Point Rd 
and relocate the vent that is currently adjacent to the cabinet.  Since this is a low impact 
project, it was grouped alone for simplicity and can be done independently of other work.  
 
The second project includes all other identified deficiencies at this station.  Before the 
replacement of components, an investigation should be done to determine the reason why all 
pumps sometimes run simultaneously.  Since this stations has a dedicated force main it is 
possible to increase the capacity at this station but the downstream capacity should be 
considered as well.  The results from this investigation will determine the capacity needed at 
this station which will affect the rotating assembly and electrical equipment selection.  Thus 
the pumps, motors, electrical and telemetry components should be replaced after the 
investigation is done.  The timing of the project is driven by the replacement of the Klockner 
Moeller motor drivers since they are obsolete and replacement parts are not available.  The 
summary of deficiencies and recommendations represent the most cost effective alternative 
based on engineering judgment. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.  With the limited amount of components located in the wet 
well blower vault, installing Class 1, Division 2 rated components is less expensive than 
adding ventilation and therefore recommended. 
 

In addition to addressing these deficiencies, a bypass connection on the force main is 
strongly recommended.  Currently there is no ability to bypass the pump station for 
construction or emergency purposes.  This addition will help enable an emergency response 
so that the station can continue to provide service if the pump station or the force main fails.   
 
Along with a bypass connection and emergency response plan, access hatch fall protection 
should be installed for the dry pit and wet well blower vault to provide safety for the public 
and staff when the vault hatches are in the open position.  Installing fall protection on the wet 
well access is not recommended due to its infrequent use, but when it is open for an extended 
period of time, temporary handrail should be used. 
 
The summary of deficiencies and project recommendations is presented in Table 6-4 and 
represents the most cost effective alternative based on engineering judgment. 
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Table 6-4 
Summary of Improvement Project Recommendations  

 

Project 
ID 

Number 
Deficiency Description Recommendation Timing 

(years) 

Planning 
Level 

Cost(1)(2)(3) 

CC-1 Rusted service cabinet Rehabilitate service 
cabinet and relocate wet 
well vent fan 

2015-
2018 

$18,000 

CC-2 Reported loss of pump 
redundancy 

Investigate reason for loss 
of pump redundancy 

2015-
2018 

 

$567,000 

Dry pit not continuously 
ventilated – classified space 
that requires either ventilation 
or explosion proof equipment 

Install exhaust fan 
 

Wet well blower vault not 
built to area classification 

Replace components to 
meet classification 
requirements 

Electrical clearance issues Provide adequate 
clearance where necessary 

Wet well interior coating 
failing 

Recoat interior of wet 
well 

Klockner Moeller motor drive 
is not a current model 

Replace Klockner Moeller 
motor driver 

The condition of the pumps 
and motors are deteriorating 

Replace Fairbanks Morse 
pumps and motors 

The general electrical 
equipment including: power 
phase monitors, transfer 
switches and panelboard are 
aging 

Replace equipment 
 

The instrumentation and 
control equipment including: 
sewage pump remote control 
pendant, primary level 
indicator and backup level 
indicator are aging 

Replace equipment 

Standby generator is aging Replace standby generator 
Note: 

1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 
ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements.  
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6.6.2 Project Justification 
 
The first project is necessary to insure that the service cabinet is sound and continues to 
protect the electrical and instrumentation components from corrosion that would otherwise 
result in failure of the control and/or power system resulting in loss of service to the station.  
The vent located adjacent to the service cabinet does not meet code clearance issues and is 
likely contributing to the corrosion of the service cabinet.  Relocation of the vent would 
prevent further damage to the new cabinet structure.   
 
The second project is recommended due to the continued wear on equipment over time and 
the obsolescence of the Klockner Moeller motor drivers.  The consequence of failure of this 
equipment, including the motor drivers, is a reduced level of service at the station, below 
industry standards and regulatory requirements that could result in loss of redundancy and/or 
loss of operation of the entire station.    
 
6.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 6-5 
have been implemented in the timeline identified.   
 
6.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 6-5 and 6-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 6-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 

 
Table 6-5 

Current Estimated Remaining Useful Life 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

3 1 0 - 3 10-15 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 3 1 0 - 3 0-5 
Generator 2 3 0 - 3 5-10 
Rotating Assembly 3 1 0 - 3 5-10 
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Table 6-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 6-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for all asset groups will increase significantly. 

 
Table 6-6 

Estimated Remaining Useful Life Following Capital Improvement Project 
Implementation 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 0 0 - 1 15-20 
Telemetry System 1 0 0 - 1 10-15 
Generator 0 0 0 - 0 40 
Rotating Assembly 0 0 0 - 0 30 
 
6.7.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 6-1 graphically represents the rehabilitation and replacement cost projections for the 
Cozy Cove Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 6-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 6-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 6-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

$10,000 
$5,000 

$15,000 
$10,000 

$20,000 
$15,000 

$25,000 
$20,000 

$30,000 
$25,000 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 6-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 6-1:  75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 7 
EVERGREEN EAST 
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7.1 Evergreen East Pump Station General Description 
 
Date of Visit April 16th, 2014 
City of Bellevue Asset No. 187607 
Address 3334 Lake Ln (NE 78th Pl) 
Station Configuration Wet well/Dry pit 
Original Construction 1960 
Major Rehabilitation/Upgrade 1989 
Number of Pumps 2 
Pump Horsepower 3 
Station Voltage/Phase 208/3 Phase 
Standby Power Generator Receptacle 
Field-Measured Station Firm Capacity 490-540 gpm 

 
7.1.1 Summary of Findings 
 
Evergreen East pump station is located down a narrow street leading to the lake and public 
dock.  This station receives flow from Flush 3 and Evergreen West and discharges to the lake 
line.  There are two Paco pumps at this station that are obsolete per follow-up calls with both 
manufacturer (Grundfos) and manufacturer’s representative (Pumptech).  This station also 
has reported loss of pump redundancy meaning on occasion both pumps operate 
simultaneously to keep up with incoming flows.  The loss of pump redundancy reduces the 
station’s level of service below industry standards and regulatory requirements.  Since this 
station has a loss of redundancy there is a concern that the station does not have sufficient 
capacity for incoming flows.  However, since this station discharges to the lake line, there is 
a concern that the station is recirculating back to itself due to insufficient downstream 
capacity meaning an increase in station capacity would not address the loss of redundancy. 
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Table 7-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   

 
Table 7-1 

Summary of Station Deficiencies and Recommended Improvements 
 

Project 
ID 

Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 
EE-1 Reported loss of pump 

redundancy 
Investigate reason for 
loss of pump 
redundancy 

2015-2018 
 

$344,000 

Dry pit not continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 
 

Wet well blower vault 
not built to area 
classification 

Replace components 
to meet classification 
requirements 

Paco pumps are obsolete 
and likely operating at 
end of pump curve 

Replace Paco pumps 
and motors 

Wet well interior 
coating failing 

Recoat interior of wet 
well 

The condition of the 
instrumentation and 
control equipment 
including: sewage pump 
remote control pendant, 
telephone network 
interface termination 
box, primary and 
backup level indicators 
are aging 

Replace equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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7.2 Site 
7.2.1 Site Description 

Vehicle access to site Direct, must back down narrow one lane 
street, no turn around 

Landscaping Gravel 
Site lighting None 
Fencing/security Vault hatches locked 
Public accessibility to site Public path to dock 

 
 
 
  



Station is located within a gravel access 
way that is open to the public

78th Pl NE intersects with one lane paved 
road to station and on to lake access

14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 7-5
Evergreen East



14-1529 Page 7-6  WWPS Evaluation 
May 2015 Evergreen East City of Bellevue 

7.3 Station Facilities 
7.3.1 Wet Well – Structure and Accessories 
7.3.1.1 Wet Well General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 

 
Construction materials Concrete, coated 
Access description Manhole lid Olympic Foundry Co. and 

ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6”* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8” above operating level* 
Lighting Yes, dim lighting 
Ventilation Supply Fan 
Ventilation continuous No, dry pit hatch switch (manually 

operated) 
*Based on Record Drawings, unable to confirm in field. 

7.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Ground surface inspection identified interior appears to be in fair 
condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 

 

 
  



Wet well manhole lid (locking) Interior of wet well
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7.3.2 Dry Pit – Structure and Accessories 
7.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit Class 1, Division 2 NFPA 820, table 4.2, row 17b 

 
Construction materials Concrete, coated 
Access description Lift assist hatch and spiral staircase 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x8’-6” 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No, dry pit hatch switch (automatic) 

7.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – The dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Wall leaking behind panel, also leaking at header drain penetration to wet well 
 Some odor in dry pit – possibly attributed to inadequate washdown of facility 

following removal of rags from pump, or similar activity. 
 No exhaust fan – required in addition to supply fan to un-classify space per NFPA 

820 code 
  



Pumps and piping in dry pit

Evidence of water damage behind panel –
no new leakage observed
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7.3.3 Wet Well Blower Vault – Structure and Accessories 
7.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault Class 1, Division 2 NFPA 820, table 4.2, row 20a 

 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 9’-2”x3’-6”x4’ deep 
Lighting No 
Ventilation None 
Ventilation continuous N/A 

7.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation. 

Serviceability Rating 2 – Ladder location presents a slightly challenging access. 

General observations/notes from field visit: 

 Not all components are rated for Class 1, Division 2 space (NFPA 820).  Equipment 
was grandfathered-in so replacement is needed upon the next major rehabilitation 
project.  See section 2 for grandfathered term reference. 

 
  



No fall protection for blower vault

Interior of blower vault shows concrete in good shape, 
but ladder location presents a slightly challenging access
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7.4 Mechanical 
7.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the Evergreen East pumps indicate that the flow is twice the 
design rate (500 gpm vs. 250 gpm), and the pressure head is half of the design rate (7 ft vs. 
14 ft).  Without an available pump curve, little can be determined regarding the pumping 
system.  However, given that the flow is double the listed design rate, it is likely that the 
pump is operating near the end of its curve.  Operation at that point for any pump is 
inefficient and potentially problematic from a cavitation perspective. 
 
The following table documents the pump run hours and starts by month over the past year.  

Table 7-2 
Summary of Pump Run Hours and Starts 

 
Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 

Apr-13 39 1,033 38.35 1,029 
May-13 27.14 766 26.42 760 
Jun-13 24.3 706 24.18 703 
Jul-13 23.53 689 24.01 694 

Aug-13 23.46 661 23.47 658 
Sep-13 26.19 723 25.8 723 
Oct-13 24.07 671 24.49 677 

Nov-13 26.31 695 24.58 695 
Dec-13 26.32 709 25.26 710 
Jan-14 32.48 871 31.9 866 
Feb-14 44.62 1,053 43.86 1,054 
Mar-14 65.58 1,436 64.68 1,439 

Total 383 10,013 377 10,008 
 Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 
 1.0 1.1 1.0 1.1 

 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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Figure 7-1: No pump curves were located or available by the manufacturer, but this design 
point listing provided some useful information  
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7.4.1.1 Pump 1 – City of Bellevue Asset No. 193760 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-SX46D60-01 
Serial No. 88A0224301-B 
Horsepower 3 
Voltage/phase 208/3 
Date of installation 1989 
Design Conditions 250 gpm @ 14 feet TDH 
Able to isolate pump Yes 
Ability to access/remove pump from station Trolley/hoist and rail 

 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable  

Criticality Rating 4 – Pump 1 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both the manufacturer 
(Grundfos) and the manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from drawdown test: 

 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 1 Drawdown Test 

Static head (feet) 1 
Calculated pumping capacity 490 gpm -530 gpm 
Total Dynamic head (feet) 7 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Likely that the pump is operating near the end of its curve, potentially problematic 
from a cavitation perspective.  



Duplex configuration (Pump 1 in 
foreground)

Pump 1

Minor rag removal from Pump 1 was 
performed during evaluation visit
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7.4.1.2 Pump 2 – City of Bellevue Asset No. 193855 
 
Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-SX46D60-01 
Serial No. 88A0224301-A 
Date of installation 1989 
Design Conditions 250 gpm @ 14 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Trolley/hoist and rail 

 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable  

Criticality Rating 4 – Pump 2 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both the manufacturer 
(Grundfos) and the manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from drawdown test: 

 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 2 Drawdown Test 

Static head (feet) 1 
Calculated pumping capacity 490 gpm -540 gpm 
Total Dynamic head (feet) 7 
Number of tests performed 2 

 
General observations/notes from drawdown test: 

 Likely that the pump is operating near the end of its curve, potentially problematic 
from a cavitation perspective.  



Duplex configuration (Pump 2 in 
background)

Pump 2
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7.4.2 Exposed Piping and Valves 
7.4.2.1 Suction Piping/Valve(s) Description 

Size 6” 
Material DI 
Valve Type(s) Plug valve 

 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

7.4.2.2. Discharge Piping/Valve(s) Description 
 
Size 4” 
Material DI 
Valve Type(s) Ball check valve and plug valve 

 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 No issues noted 
  



Suction plug valve – horizontal axis of 
rotation with seat to pump

Discharge ball check valve, installed 
vertically

Discharge plug valve – set up to prevent 
debris collection in valve
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7.4.3 Other Station Piping 
 
Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 

 
7.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in dry pit 
Backflow prevention assembly  Reduced pressure backflow device 
Enclosure/Freeze protection Concrete meter box 

General observations/notes from field visit: 

 Backflow assembly adjacent to dry pit above ground in concrete meter box, drains to 
daylight 

 
  



Backflow assembly adjacent to dry pit in 
above ground concrete meter box
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7.4.5 Ventilation 
7.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Located in adjacent wet well blower vault 
Fan type Belt driven, axial 
Airflow rate Unknown 

 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown - Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
7.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location Ceiling of dry pit 
Fan type Belt driven, axial 
Airflow rate Unknown 

 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located on the 
ceiling of the dry pit 

  



Wet well supply fan in adjacent wet well blower vault
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7.5 Electrical 
7.5.1 Electrical Service 
7.5.1.1 Electrical Service Description 

Voltage 208 
Phases 3 
Utility transformer Pad mounted 
Service meter location Outdoor pedestal 

7.5.1.2 Electrical Service Findings 
 
 
 
 

Condition Rating 1 – Meter base and fused manual transfer switch appear to be in good 
condition 
Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 
Serviceability Rating 1 – Standard parts; accessible from driveway 
General observations/notes from field visit: 

 Power meter base on outdoor pedestal, no rust, PVC conduit 
 

7.5.2 Backup Power 
7.5.2.1 Backup Power Description 

Type Generator receptacle 
Location On Qwest pole out on roadway 
Transfer switch type Manual 
Transfer switch location Outdoor pedestal, built into main disconnect 

7.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Generator receptacle appears to be in good condition 
Criticality Rating 3 – Critical but redundant, power could be provided by utility power 
Serviceability Rating 2 – Standard parts 
General observations/notes from field visit: 

 Generator receptacle along roadway before one lane road to station 
 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  



Power meter base and service entrance 
disconnect equipment, appears to be in 
good condition

Generator receptacle located on Qwest 
pole near roadway, appears to be in good 
condition
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7.5.3 Site – Panelboard 
7.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/208/3 phase 
Manufacturer Siemens 
Model CDP-7 Series 8 

7.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Cutler Hammer panel appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in outdoor panel 

General observations/notes from field visit: 

 Panelboard has a hole in right side-close up 
 
7.5.4 Site – Starters 
7.5.4.1 Starters Description 

Starters 208/280, 3 phase, FVNR Starter 

7.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Both the Furnas starter and replacement Siemens starter appear to be in 
good condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 

  



Starters located in dry pit appears to be in 
good condition

Panelboard located in dry pit, appears to 
be in good condition

Hole in panelboard
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7.5.5 Site – Telemetry Control Panel 
7.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376830 
Location In dry pit, integral w/ power panel 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Hydroranger 100 
Secondary Level Indication High level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F
Telephone Network Interface In power and control panel 

7.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in outdoor panel under roof 

General observations/notes from field visit: 

 Some corrosion near bottom of power and control panel 
 
  



Some corrosion on telemetry control 
panel but other than that appears to be in 
good condition

Telemetry control panel with operator 
interface
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7.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there may be 
alternatives for other deficiencies observed at this station, not all are discussed since some 
are considered impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 7-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Reported loss of pump 
redundancy 

Reduces the station’s level 
of service below industry 
standards and regulatory 
requirements 

 Investigate reason for 
loss of pump 
redundancy 

Dry pit not continuously 
ventilated – classified space 
that requires either ventilation 
or explosion proof equipment 

Does not meet code 
requirement, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Wet well blower vault not 
built to area classification 

Does not meet code 
requirement, possible fire 
and explosion hazard 

 De-classify 
 Re-build to classified 

area 
Paco pumps are obsolete and 
likely operating at end of 
pump curve 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace pumps and 
motors 

Wet well interior coating 
failing 

May decrease integrity of 
structure 

 Recoat interior of wet 
well 

The condition of the 
instrumentation and control 
equipment including: sewage 
pump remote control pendant, 
telephone network interface 
termination box, primary and 
backup level indicators are 
aging 

Loss of control at the site  Replace equipment 
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7.6.1 Project Recommendations 
 
Due to the location of the pump station and its impact to the general public, it is 
recommended that one project should be completed to address all deficiencies identified.  
The timing of the recommended project is driven by the reported loss of pump redundancy at 
this station which speeds the projects up to the first time frame from 2015 to 2018.  Since 
this station has a loss of redundancy there is a concern that the station does not have 
sufficient capacity for incoming flows.  However, since this station discharges to the lake 
line, there is a concern that the station is recirculating back to itself due to insufficient 
downstream capacity meaning an increase in station capacity would not address the loss of 
redundancy. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replacing all equipment with components intended for the Class 1, Division 2 space, which is 
cost prohibitive.  With the limited amount of components located in the wet well blower 
vault, installing Class 1, Division 2 rated components is less expensive than adding 
ventilation and therefore recommended.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and project recommendations is presented in Table 7-4 and 
represents the most cost effective alternative based on engineering judgment. 
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Table 7-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 
EE-1 Reported loss of pump 

redundancy 
Investigate reason for 
loss of pump 
redundancy 

2015-2018 
 

$344,000 

Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 
 

Wet well blower vault 
not built to area 
classification 

Replace components to 
meet classification 
requirements 

Paco pumps are 
obsolete and likely 
operating at end of 
pump curve 

Replace Paco pumps 
and motors 

Wet well interior 
coating failing 

Recoat interior of wet 
well 

The condition of the 
instrumentation and 
control equipment 
including: sewage 
pump remote control 
pendant, telephone 
network interface 
termination box, 
primary and backup 
level indicators are 
aging 

Replace equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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7.6.2 Project Justification 
 
The timing of the recommended project is driven by the reported loss of pump redundancy. 
This does not meet regulatory requirements and the station does not meet the minimum level 
of service. 
 
In addition to the loss of redundancy, the Paco pumps at this station are no longer 
manufactured, making the pumps obsolete.  With the pumps no longer supported, service and 
replacement parts will be difficult to obtain, causing significant maintenance and repair 
delays.  These delays will result in the station operating on the sole reliance of one pump, 
without redundancy which does not meet regulatory requirements.  With continued wear on 
the pumps, maintaining and repairing the equipment that is obsolete will quickly become cost 
prohibitive.    
 
7.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 7-4 
have been implemented in the timeline identified.   
 
7.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 7-5 and 7-6 is based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 7-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 

 
Table 7-5 

Current Estimated Remaining Useful Life 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

3 1 0 - 3 10-15 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 3 1 0 - 3 0-5 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 
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Table 7-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 7-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for all asset groups will increase significantly. 
 

Table 7-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 0 0 - 1 15-20 
Telemetry System 1 0 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 

 
7.7.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 7-1 graphically represents the rehabilitation and replacement cost projections for the 
Evergreen East Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 7-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 7-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 7-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
 

  



14-1529 Page 7-36  WWPS Evaluation 
May 2015 Evergreen East City of Bellevue 

Table 7-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 7-2:  75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 8 
GRANGE 
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8.1 Grange Pump Station General Description 
 
Date of Visit April 23rd, 2014 
City of Bellevue Asset No. 187621 
Address 9927 Meydenbauer Way 
Station Configuration Wet well/Dry pit 
Original Construction 1994 
Major Rehabilitation/Upgrade 1994 relocation 
Number of Pumps 2 
Pump Horsepower 20 
Station Voltage/Phase 277/480/3 Phase 
Standby Power Onsite generator in underground vault 
Field-Measured Station Firm Capacity 220-260 gpm 
 
8.1.1 Summary of Findings 
 
This station is located at the intersection of SE Bellevue Place and Meydenbauer Way 
adjacent to the Bellevue Yacht Basin.  This station receives flow from Parkers pump station 
and discharges flow through a dedicated force main.  A significant deficiency identified at 
this site include the Paco pumps used at this station that are obsolete per follow-up calls with 
both manufacturer (Grundfos) and manufacturer’s representative (Pumptech). 
 
Table 8-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost. 
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Table 8-1 
Summary of Station Deficiencies and Recommended Improvements 

 

Project 
ID 

Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 
G-1 

 
Dry pit not continuously 
ventilated – classified space that 
requires either ventilation or 
explosion proof equipment 

Install exhaust fan 2018-
2022 

 

$234,000 
 

Drain in generator vault goes to 
wet well, no automatic primer 

Install automatic primer 

Paco pumps are obsolete and 
condition is deteriorating 

Replace Paco pumps, 
motors and motor drivers 

Rust showing interior of dry pit 
structure 

Recoat interior 

Backflow assembly enclosure 
requires drain to daylight 

Install device above grade 
in an enclosure 

The general electrical 
equipment including: meter 
base, transfer switches, standby 
generator, dry transformer and 
panel board are aging 

Replace equipment 

The instrumentation and control 
equipment including: sewage 
pump remote control pendant, 
standby power phase monitor, 
telephone network interface 
termination box and backup 
level indicator are aging 

Replace equipment 

Starter panel is currently 
customized 

Replace starter panel 
(within power and control 
panel) 

Utility power phase monitor 
currently located in power and 
control panel, not standard 

Relocate and replace 

Sound-proof/insulation in 
generator vault falling off 

Replace sound-proof 
insulation material 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements
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8.2 Site 
8.2.1 Site Description 

Vehicle access to site Easily accessible, two parking stalls reserved 
for City staff 

Parking distance to site 10’ 
Landscaping Rock retaining wall 3-6” high along one side, 

station area paved, bushes surrounding 
Site lighting None 
Fencing/security All vaults locked 
Public accessibility to site Near marina, public  access to site 

General observations/notes from field visit: 

 Steps down to station 
 Future City park area 

 
  



Two dedicated parking stalls for City staff in front of station

General site, stairs leading down to station 
– station is lower than adjacent parking

14-1529 
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8.3 Station Facilities 
8.3.1 Wet Well – Structure and Accessories 
8.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, PVC Liner 
Access description Manhole lid, Olympic Foundry Co. and 

ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ inner diameter, 20’ deep* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 10”, above operating level* 
Lighting Yes, limited 
Ventilation Supply Fan 
Ventilation continuous No, dry pit hatch switch 
*Based on Record Drawings, unable to confirm in field. 

8.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Ground surface inspection identified interior coating, ladder and 
grating appear to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 

 

  



Wet well manhole lid

Interior of wet well
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8.3.2 Dry Pit – Structure and Accessories 
8.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 8’ Diameter, 20’ Deep 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No, dry pit hatch switch 

8.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – Dry pit appears to be in good condition, however there are a lot of rust 
and epoxy injections on the wall indicating previous leakage.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Tight space, two levels for panels and pumps, only a couple of feet between pumps 
 A lot of rust and epoxy injections on wall indicate previous leakage – no current 

leakage identified 
 Pulling pumps challenging, needs boom truck to pull fully out of dry pit 
 Hatch on one side difficult to access.  Staff had to open one side then reach under to 

open other side 
 No exhaust fan – required in addition to supply fan to un-classify space per NFPA 

820 code 
  



Entry to dry pit, no fall protection Rusting and epoxy injections on interior wall
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8.3.3 Wet Well Blower Vault – Structure and Accessories 

8.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 5’x5’x5’ deep 
Lighting No 
Ventilation None 
Ventilation continuous N/A 

8.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Wet well blower vault appears to be in good condition.     

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Supply intake needs to be cleared  
 Drain in vault goes to wet well.  P-trap but no automatic primer 

  



Interior of wet well blower vault appears to be in good 
condition
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8.3.4 Generator Vault – Structure and Accessories 

8.3.4.1 Generator Vault General Description 

Area 
Current 

Classification Rationale 
Generator Vault Unclassified - 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 14’x8’x8’H 
Lighting Yes, adequate 
Ventilation Yes, Supply and Exhaust Fan 
Ventilation continuous No, Auto on w/ hatch 

8.3.4.2 Generator Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition though some insulation is falling off.   

Criticality Rating 1 – Not critical, its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed, parts readily available 

General observations/notes from field visit: 

 Insulation in vault falling off 
 Drain in generator vault goes to wet well, no automatic primer 
 Sewage has been found in generator vault, hydraulic limitation on outfall reportedly 

backs up into wet well and subsequently into generator vault 
  



Interior of wet well blower vault appears to be in good 
condition

Interior of generator vault, no fall 
protection

Insulation in generator vault falling off
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8.5 Mechanical 
8.5.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at the Grange Pump Station indicates that the 
facility is pumping at about two-thirds of the intended design pumping capacity (~240 gpm 
vs. 350 gpm).  Given that this point generally falls along the designated impeller curve, it is 
likely that the current head condition is greater than the anticipate design and/or original 
installation.  Additionally, the location of the measured operating point, and even the design 
operating point, is extremely far to the left of the curve.  Operating at this end of the curve 
has the potential to experience a number of hydraulic problems, largely surrounding low 
velocities through the pump that may contribute to ragging and recirculation. 
 
The following table documents the pump run hours and starts by month over the past year. 

Table 8-2 
Summary of Pump Run Hours and Starts 

 
Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 51.16 2,481 53.17 2,469 
May-13 51.27 2,493 53.58 2,490 
Jun-13 48.52 2,397 51.68 2,397 
Jul-13 49.71 2,408 52.05 2,411 

Aug-13 47.2 2,329 50.16 2,332 
Sep-13 48.46 2,378 51.24 2,373 
Oct-13 48.31 2,359 53.86 2,359 
Nov-13 48.19 2,326 49.83 2,328 
Dec-13 48.05 2,316 49.84 2,310 
Jan-14 49.39 2,364 54.99 2,360 
Feb-14 49.67 2,331 52.92 2,335 
Mar-14 67.19 3,030 71.19 3,033 

607.12 29,212 644.51 29,197 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.7 3.3 1.8 3.3 
 
The pump run hours for this facility seem to be reasonable, however the average starts per 
hour appear to be high with the station cycling every nine minutes on average.  This 
condition is typically attributed to a limited pumping volume between the pump on and pump 
off levels in the wet well.  Recommendation: Although the starts per hour are still within 
industry standards, the City should investigate the feasibility of increasing the pumping 
volume between the pump on and off levels to reduce wear on the electrical equipment.   
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8.5.1.1 Pump 1 – City of Bellevue Asset No. 193828 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49514-S46D64-01-NCF 
Serial No. TH93A0083401A 
Horsepower 20 
Voltage/phase 460/3 
Date of installation 1994 
Design Conditions 350 gpm @ 84 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, crane/boom truck for full removal, 

lifting eye at top for partial 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from drawdown test: 

 Subsequent to the field evaluation, City staff noted that the lifting eye does not align 
vertically with the pumps, creating challenges for pump removal. 

Pump 1 Drawdown Test 

Static head (feet) 78 
Calculated pumping capacity 230gpm -260 gpm 
Total Dynamic head (feet) 82 
Number of tests performed 2 

General observations/notes from field visit: 

 Pump appears to be operating at far left of curve, potential to experience a number of 
hydraulic problems, largely surrounding low velocities through the pump that may 
contribute to ragging and recirculation. 

 



Pump 1 showing signs of aging on 
exterior

Pump and motor #1

14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 8-17
Grange



14-1529 Page 8-18  WWPS Evaluation 
May 2015 Grange City of Bellevue 

8.5.1.2 Pump 2 – City of Bellevue Asset No. 193758 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49514-S46D64-01-NCF 
Serial No. TH93A0083401B 
Horsepower 20 
Voltage/phase 460/3 
Date of installation 1994 
Design Conditions 350 gpm @ 84 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, crane/boom truck for full removal, 

lifting eye at top for partial 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from drawdown test:  

 Subsequent to the field evaluation, City staff noted that the lifting eye does not align 
vertically with the pumps, creating challenges for pump removal. 

Pump 2 Drawdown Test 

Static head (feet) 78 
Calculated pumping capacity 220 gpm -260 gpm 
Total Dynamic head (feet) 82 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pump appears to be operating at far left of curve, potential to experience a number of 
hydraulic problems, largely surrounding low velocities through the pump that may 
contribute to ragging and recirculation. 
  



Pump 2 showing signs of aging on 
exterior

Pump and motor #2
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8.5.2. Exposed Piping and Valves 
8.5.2.1 Suction Piping/Valve(s) Description 

Size 6” 
Material DI 
Valve Type(s) Plug valve  
 

Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Some paint chipping 

8.5.2.2 Discharge Piping/Valve(s) Description 

Size 4” independent 6” common 
Material DI 
Valve Type(s) Check valve and plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Some paint chipping off on discharge pipe 
  



Suction plug valve, vertical shaft orientation 
– not desirable

Discharge ball check valve and plug valve
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8.5.3 Other Station Piping 

Bypass piping? No 
Pig launching? No 
Air release valves? No 
Force main isolation? None known 

 
8.5.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in upper level of dry pit (MCC 

floor) 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection In generator vault 

General observations/notes from field visit: 

 Backflow prevention assembly in generator vault, not to code, does not drain to 
daylight 

 Provides water to both vault and dry pit 
 Serves generator cooling (flow through) and water supply 
 Vault drain does not include automatic primer – recommend adding to avoid potential 

gas venting from wet well 
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8.5.5 Ventilation 
8.5.5.1 Wet Well Ventilation (Supply Fan) 

Location Blower vault 
Fan type Centrifugal 
Airflow rate 200 CFM @ 0.5” SP* 
*Based on Record Documents, not measured in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
8.5.5.2 Dry Pit Ventilation (Supply Fan) 

Location Upper level of dry pit (MCC floor) 
Fan type Axial 
Airflow rate 500 CFM @ 0.125” SP* 
*Based on Record Documents, not measured in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3  4   

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Noisy, potential bearing issue – may reduce fan life 
 Intake vent needs to be cleared of brush outside 

 
  



Wet well supply fan located in wet well 
blower vault
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8.6 Electrical 
8.6.1 Electrical Service  
8.6.1.1 Electrical Service Description 

Voltage 277/480 
Phases 3 
Utility transformer Pad mounted 
Service meter location Pedestal back to back with disc 

8.6.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Meter base and fused disconnect appear to be in good condition, but 
aging 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible close to street 
  



Utility service cabinet

14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 8-27
Grange

Service meter located on outdoor 
pedestal, appears to be in good condition



14-1529 Page 8-28  WWPS Evaluation 
May 2015 Grange City of Bellevue 

8.6.2 Backup Power 
8.6.2.1 Backup Power Description  

City of Bellevue Asset No. 193762 
Type Standby Generator (diesel) 
Location Underground generator vault 
Manufacturer Cummins 
Model  60 DG CB 
Serial No.  F930 512 182 
Age Approx. 21 years 
Electrical Capacity (KW) 60 KW/74 KVA 
Fuel Storage Approx 90 gal 
Cooling Water (Domestic water supply) 
Transfer switch type Auto  
Transfer switch location In generator vault 

8.6.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – Transfer switches and generator receptacle appear to be in good 
condition; standby generator appears to be in good condition but with decreasing useful life 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; genset, transfer switches in vault which limits work 
on the diesel engine generator 

General observations/notes from field visit: 

 City water cooled generator, supplied using 2 solenoid valves,  
 Utility power phase monitor located in power and control panel, non-standard 

  



Emergency generator located in underground 
vault, appears to be in good condition but 
with decreasing useful life
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Transfer switch located in generator vault

Generator receptacle and transfer switch 
appear to be in good condition but aging
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8.6.3 Site – Panelboard 
8.6.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/240/1 phase 
Manufacturer Square D 
Model NQOD2OL1OOC 

8.6.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Square D panel in station appears to be in good condition, but useful 
life is decreasing 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Parts available; equipment is in dry pit; not close to driveway 

8.6.4 Site - Starters  
8.6.4.1 Starters Description 

Starters 120/240, 1 phase, FVNR Starter 

8.6.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Cutler Hammer starters and circuit breakers appear to be in good 
condition.  None have failed but they have decreasing useful life. 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Parts available; equipment in dry pit is a distance from the 
driveway 
  



Panelboard located in dry pit, appears to 
be in good condition, but have decreasing 
useful life
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in good condition but have decreasing 
useful life

Cutler Hammer starters located in 
telemetry control panel
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8.6.5 Site – Telemetry Control Panel 
8.6.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376869 
Location In dry pit, integral w/ power panel 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Hydro ranger 100 
Secondary Level Indication High level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In dry pit 

8.6.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition and well maintained, but needs 
corrosion repair 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry generator vault 

General observations/notes from field visit: 

 Starter panel is customized, part of power and control panel 
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Telemetry control panel located in dry pit 
with operator interface

Interior of telemetry control panel 
appears to be in good condition
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8.7 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there may be 
alternatives for other deficiencies observed at this station, not all are discussed since some 
are considered impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
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Table 8-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Dry pit not continuously 
ventilated – classified space 
that requires either ventilation 
or explosion proof equipment 

Does not meet code 
requirement, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Drain in generator vault goes to 
wet well, no automatic primer 

Sewage found in 
generator vault 

 Install automatic primer  

Paco pumps are obsolete and 
condition is deteriorating 

Paco pumps will not be 
serviceable in near future 

 Replace pumps, motor and 
motor driver 

Rust showing interior of dry pit 
structure 

May decrease structural 
integrity 

 Recoat interior 
 

Backflow assembly enclosure 
requires drain to daylight 

Does not meet code, 
potential for cross-
connection 

 Install drain 
 Install device above grade 

in an enclosure 
The general electrical 
equipment including: meter 
base, transfer switches, standby 
generator, dry transformer and 
panel board are aging 

Loss of power at site  Replace equipment 

The instrumentation and control 
equipment including: sewage 
pump remote control pendant, 
standby power phase monitor, 
telephone network interface 
termination box and backup 
level indicator are aging 

Loss of instrumentation 
and control at site 

 Replace equipment 

Starter panel is currently 
customized 

Potential issues with 
replacement parts/repair 

 Replace starter panel 
(within power and control 
panel) 

Utility power phase monitor 
currently located in power and 
control panel, not standard 

Not standard, potential 
issues with 
replacement/repair 

 Relocate and replace 
utility power phase 
monitor 
 

Sound-proof/insulation in 
generator vault falling off 

Possible public nuisance  Replace sound-proof 
insulation material 
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8.7.1 Project Recommendations  
 
Due to the location of the pump station and its impact to the general public, it is 
recommended that one project should be completed to address all deficiencies identified.  
The timing of the recommended project is driven by the replacement of the Paco pumps due 
to its criticality rating.   
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.  It is also recommended to install an automatic primer in the 
generator vault drain to address issues involving sewage in the vault.   
 
In addition to addressing these deficiencies, a bypass connection on the force main is 
strongly recommended.  Currently there is no ability to bypass the pump station for 
construction or emergency purposes.  This addition will help enable emergency response so 
that the station can continue to provide service if the pump station or the force main fails.   
 
Along with a bypass connection and emergency response plan, access hatch fall protection 
should be installed for the dry pit and wet well blower vault to provide safety for the public 
and staff when the vault hatches are in the open position.  Installing fall protection on the wet 
well access is not recommended due to its infrequent use, but when it is open for an extended 
period of time, temporary handrail should be used. 
 
The summary of deficiencies and project recommendations is presented in Table 8-4 and 
represents the most cost effective alternative based on engineering judgment.   
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Table 8-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

G-1 
 
 

Dry pit not continuously 
ventilated – classified space that 
requires either ventilation or 
explosion proof equipment 

Install exhaust fan 2018-
2022 

 

$234,000 
 

Drain in generator vault goes to 
wet well, no automatic primer 

Install automatic primer 

Paco pumps are obsolete and 
condition is deteriorating 

Replace pumps, motors 
and motor driver 

Rust showing interior of dry pit 
structure 

Recoat interior 

Backflow assembly enclosure 
requires drain to daylight 

Install device above 
grade in an enclosure 

The general electrical 
equipment including: meter 
base, transfer switches, standby 
generator, dry transformer and 
panel board are aging 

Replace equipment 

The instrumentation and control 
equipment including: sewage 
pump remote control pendant, 
standby power phase monitor, 
telephone network interface 
termination box and backup 
level indicator are aging 

Replace equipment 

Starter panel is currently 
customized 

Replace starter panel 
(within power and 
control panel) 

Utility power phase monitor 
currently located in power and 
control panel, not standard 

Relocate and replace 

Sound-proof/insulation in 
generator vault falling off 

Replace sound-proof 
insulation material 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements.  
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8.7.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the Paco pumps due 
to their criticality and serviceability ratings. The consequence of failure of these components 
will reduce the level of service to the station below industry standards and regulatory 
requirements.   
 
The Paco pumps are no longer manufactured, making the pumps obsolete.  With the pumps 
no longer supported, service and replacement parts will be difficult to obtain, causing 
significant maintenance and repair delays.  These delays will result in the station operating 
on the sole reliance of one pump, without redundancy which does not meet regulatory 
requirements.  With continued wear on the pumps, maintaining and repairing the equipment 
that is obsolete will quickly become cost prohibitive.    
 
8.8 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 8-4 
have been implemented in the timeline identified.   
 
8.8.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 8-5 and 8-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 8-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
 

Table 8-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 2 1 0 - 2 5-10 
Generator 3 3 0 - 3 5-10 
Rotating Assembly 3 5 0 - 5 5-10 
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Table 8-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 8-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for all asset groups will increase significantly. 

 
Table 8-6 

Estimated Remaining Useful Life Following Capital Improvement Project 
Implementation 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 0 0 - 1 10-15 
Generator 0 0 0 - 0 20-25 
Rotating Assembly 0 0 0 - 0 30 
 
8.8.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 8-1 graphically represents the rehabilitation and replacement cost projections for the 
Grange Pump Station over the next 75 years.  Estimated cost summaries for the short term 
period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the 
longer term period, effectively years 2027 to 2089, are based on the values from Section 4, 
Long Term Resource Planning.  Table 8-7 shows highlighted values taken from Section 4 to 
show the estimated rehabilitation costs based on the complexity and size of this pump 
station.  Table 8-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 8-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

$10,000 
$5,000 

$15,000 
$10,000 

$20,000 
$15,000 

$25,000 
$20,000 

$30,000 
$25,000 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 8-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 8-1:  75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 9 
WILBURTON 
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9.1 Wilburton Pump Station General Description 
 
Date of Visit April 23rd, 2014 
City of Bellevue Asset No. 187614 
Address 1331 118th Ave SE 
Station Configuration Vacuum prime-sits on top of wet well 
Original Construction 1978 
Major Rehabilitation/Upgrade N/A 
Number of Pumps 2 
Pump Horsepower 10 
Station Voltage/Phase 272/480/ Unknown 
Standby Power Generator Receptacle 
Field-Measured Station Firm Capacity 400-480 gpm 
 
9.1.1 Summary of Findings 
 
This station is located adjacent to 118th Ave SE and is secured with a chain link fence and 
barbed wire topping.  This station does not receive flow from other stations and discharges to 
a gravity line.  This station has vacuum prime pumps that sit on top of the wet well.  The 
pumps wet ends are located below the metal plate that sits on top of the wet well making 
access to the pumps extremely difficult.   
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Table 9-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   

 
Table 9-1 

Summary of Station Deficiencies and Recommended Improvements 
 
Project ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 
W-1 City owned meter base is 

old and condition is 
deteriorating 

Replace City owned 
meter base 

2018-2022 $358,000 

The condition of the 
pumping system and 
platform are deteriorating 

Convert to 
submersible station 

The general electrical 
equipment including: 
service entrance 
disconnect, MTS, starter 
panel, motor driver, 
generator receptacle and 
dry transformer are aging 

Replace equipment 

The instrumentation and 
control equipment 
including: backup level 
indicator, primary level 
indicator, utility power 
phase monitor, telephone 
network interface 
termination box are aging 

Replace equipment 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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9.2 Site 
9.2.1 Site Description 

Vehicle access to site On side of 118th Ave, 2 lane busy road, 
parking 20’ from site 

Landscaping Gravel, rock within fence, arborvitae on 
outside of fence.  

Site lighting None 
Fencing/security 6’ high chain link fence with 3 strands 

barbed wire topping 
Public accessibility to site Padlocked gate, 3’ gate only 

General observations/notes from field visit: 

 2 spaces for vehicles in front of station on 118th Ave 

 Small station site within fence, approximately 25’x 20’ 

 

 

  



Access to station through locking 
personnel gate.  No vehicle gate access 
to station

Two parking stalls directly in front of 
station

14-1529 
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9.3 Station Facilities 
9.3.1 Wet Well – Structure and Accessories 
9.3.1.1 Wet Well General Description 

Area Current Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, metal cover 
Access description Hatch metal plate, not hinged, ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ diameter over 8’ diameter* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level* 
Lighting None 
Ventilation None 
Ventilation continuous N/A 
*Based on Record Drawings, unable to confirm in field. 

9.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Ground surface inspection identified interior of wet well, ladder and 
grating appear to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structural, wall repair, ladder and grating materials are 
available but must be special ordered and are not stocked by the City. 

General observations/notes from field visit: 

 Sections of grating platform have been removed from the wet well and stacked in 
corner of site 

 Some corrosion on metal cover and access hatch 
 Access hatch is a metal plate not connected to cover 

 
  



Interior of wet well, small opening for access 
– underside of hatch showing corrosion

Some sections of grating platform in corner of site
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9.3.2 Above-Grade Housing – Structure and Accessories 
9.3.2.1 Above-Grade Housing General Description 

Area Current Classification Rationale 
Above-Grade Housing  Class 1, Division 2 NFPA 820, table 4.2, row 19a 
 
Construction materials Fiberglass top, steel base 
Access description At grade, open shell cover 
Access fall protection Not applicable 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’x6’x3’-6” 
Lighting None 
Ventilation Ventilation only 
Ventilation continuous No, temperature controlled 

9.3.2.2 Above-Grade Housing Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – The steel plate that the above-grade housing sits on is corroding.   

Criticality Rating 2 – Somewhat critical 

Serviceability Rating 1 – Easily accessed 

General observations/notes from field visit: 

 Temperature controlled ventilation, unknown if thermostat functioning 
 Steel plate access to wet well rusting 
 Ventilation inadequate to un-classify space per NFPA 820 code 

  



Pumping system sits on top of wet well

Some rusting on interior of steel plate – likely indicates 
corrosion on underside of metal floor.  Wet well hatch is 
not sized to prevent dropping into wet well.
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9.4 Mechanical 
9.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the Wilburton pumps indicate that the flow is nearly one 
third greater than the design rate (450 gpm vs. 350 gpm), and the pressure head is 
approximately 4 feet lower (38 ft vs. 42 ft).  Without an available pump curve, little can be 
determined regarding the pumping system.  However, given that the flow is greater and the 
head is slightly less than the design condition, it is possible that the design for this station 
over-estimated the head loss and the pumps are operating on a different point of their curve 
similar to the original design intent. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 9-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 7.41 281 7.32 282 
May-13 7.41 273 7.04 272 
Jun-13 6.32 241 6.18 242 
Jul-13 8.08 292 7.9 292 

Aug-13 7.77 280 7.53 281 
Sep-13 8.51 301 8.17 302 
Oct-13 6.48 251 6.41 264 
Nov-13 6.39 246 6.28 250 
Dec-13 5.9 228 5.8 228 
Jan-14 7.16 263 6.8 264 
Feb-14 7.28 262 6.9 262 
Mar-14 9.49 330 337 337 

88.2 3,248 413.33 3,276 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.2 0.4 1.1 0.4 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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9.4.1.1 Pump 1 – City of Bellevue Asset No. 193759 

Pump style Vacuum Prime 
Make Smith and Loveless 
Model 6B3B* 
Serial No. 87D96* 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1989 
Design Conditions 350 gpm @ 42 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Would need to bring in boom truck 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 4 – The pump is located beneath the steel plate and could not be observed 
but at more than 35 years of life, the remaining life is expected to be limited.  Could be 
operating near end of curve (no curve available). 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is difficult to access since it is located below the surface plate 

General observations/notes from field visit: 

 Could not observe pump, below steel plate 
 Operators indicated loss of prime approximately once per year 
 Vacuum prime system is an additional potential point of failure 

 
Pump 1 Drawdown Test 

Static head (feet) 32 
Calculated pumping capacity 400 gpm -450 gpm 
Total Dynamic head (feet) 38 
Number of tests performed 2 

General observations/notes from field visit: 

 Pump is conveying substantially more flow than original design.  Could be operating 
near end of curve (no curve available) 
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Pumps below steel plate, could not observe

Motor #1
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9.4.1.2 Pump 2 – City of Bellevue Asset No. 193878 

Pump style Vacuum Prime 
Make Smith and Loveless 
Model 6B3B* 
Serial No. 87D96* 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1989 
Design Conditions 350 gpm @ 42 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Would need to bring in boom truck 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 4 – The pump is located beneath the steel plate and could not be observed 
but at more than 35 years of life, the remaining life is expected to be limited.  Could be 
operating near end of curve (no curve available). 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is difficult to access since it is located below the surface plate 

General observations/notes from field visit: 

 Could not observe pump, below steel plate 
 Operators indicated loss of prime approximately once per year 
 Vacuum prime system is an additional potential point of failure 

 
Pump 2 Drawdown Test 

Static head (feet) 32 
Calculated pumping capacity 470 gpm -480 gpm 
Total Dynamic head (feet) 38 
Number of tests performed 2 

General observations/notes from field visit: 

 Pump is conveying substantially more flow than original design.  Could be operating 
near end of curve (no curve available) 
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9.4.2 Exposed Piping and Valves 
9.4.2.1 Suction Piping/Valve(s) Description 

Size 8” column to 6” pump suction 
Material DI 
Valve Type(s) Unknown 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Vacuum prime system 

9.4.2.2 Discharge Piping/Valve(s) Description 

Size 6” individual to 8” common 
Material DI 
Valve Type(s) Swing check valve and plug valve installed 

vertical 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Paint chipping, significant rust, likely unable to disassemble without damaging piping 
 Check valves installed partially in metal cover, access for service or replacement 

challenging 
  



Plug valves, vertical shaft orientation is not desirable 
due to sediment settling in bottom bearing

Significant rust on discharge piping
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9.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation Yes, isolation valve adjacent to station, 

unknown if operable 
 

9.4.4 Washdown Water 
 

Supply Domestic/Metered 
Access Hose bibb in above grade housing 
Backflow prevention assembly 1”  reduced pressure backflow device 
Enclosure/Freeze protection Cabinet adjacent to station/Heat tape 

General observations/notes from field visit: 

 Backflow preventer enclosure adjacent to station in above ground enclosure  

  



Backflow preventer in above ground 
enclosure
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Isolation valve adjacent to site, unknown 
if operable
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9.4.5 Ventilation 
9.4.5.1 Above-Grade Housing Ventilation (Supply Fan) 

Location On side within above ground enclosure 
Fan type Unknown 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 2 – Somewhat critical, controls heat in above ground enclosure 

Serviceability Rating 1 – Easily accessed 

General observations/notes from field visit: 

 Ventilation for cooling, thermostat controlled, attempt to activate heat sensor did not 
succeed 

 

  



Supply fan on steel plate
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Heat sensors for ventilation cooling on 
power and control panel
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9.5 Electrical 
9.5.1 Electrical Service 
9.5.1.1 Electrical Service Description 

Voltage 480 
Phases Unknown 
Utility transformer Unknown, not accessible 
Service meter location Outdoor steel rack 

9.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Meter base and fused disconnect in corroded cabinets 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; located on outdoor rack 

9.5.2 Backup Power 
9.5.2.1 Backup Power Description 

Type Generator receptacle 
Location On manual transfer switch side 
Transfer switch type Manual 
Transfer switch location Outdoor steel rack within fenced site 

9.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Generator receptacle appears to be in good condition but manual 
transfer switch cabinet is corroded 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; located on outdoor rack 

General observations/notes from field visit: 

 Clearance issues with wooden pole in front of panels 
  



Utility service and generator receptacle, 
clearance issue with wood pole
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Rust on main disconnect
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9.5.3 Site – Panelboard 
9.5.3.1 Panelboard Description	

Location In Smith and Loveless Power and control 
panel 

Voltage/Phase 120 VAC 
Manufacturer - 
Model - 

9.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – 120 VAC CBs appear to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats  

Serviceability Rating 1 – Standard parts; equipment is within Smith and Loveless control 
panel 

9.5.4 Site – Starters  
9.5.4.1 Starters Description 

Starters 120 VAC, FVNR Starters 

9.5.4.2 Starters Findings	

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Both the Cutler Hammer starters are in fair condition, but aging 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in Smith and Loveless power and 
control panel 

  



Starters located on telemetry control panel within 
fiberglass enclosure, appear to be in good condition but 
aging
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Interior of power and control panel with Cutler Hammer 
starters
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9.5.5 Site – Telemetry Control Panel 
9.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376851 
Location On steel plate 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float, ISR 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystem/5000 Series Option F 
Telephone Network Interface On steel rack 

9.5.5.2 Telemetry Control Panel Findings	

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition, new 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in outdoor panel on rack 

General observations/notes from field visit: 

 Telephone network interface termination box wired directly into TEL CP 
 

  



Operator interface located on steel rack
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Exterior of telemetry control panel, 
located on steel plate

Interior of telemetry control panel, appears to be in good 
condition
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9.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there may be 
alternatives for other deficiencies observed at this station, not all are discussed since some 
are considered impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 9-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action Alternatives 

Housing not classified, no 
continuous ventilation 

Does not meet code 
requirements, 
possible fire and 
explosion hazard 

 Install continuous ventilation 
 Convert to a submersible station 

City owned meter base is old 
and condition is deteriorating 

Loss of power at site  Replace City owned meter base 
 

Condition of the station,  metal 
cover, piping and pumps is 
deteriorating 

Loss of service  Keep current configuration, 
replace pumps, valves and 
piping, refurbish cover  

 Convert to a submersible station, 
with submersible pumps 

The general electrical 
equipment including: service 
entrance disconnect, MTS, 
starter panel, motor driver, 
generator receptacle and dry 
transformer are aging 

Loss of power to site  Replace equipment 

 

The instrumentation and 
control equipment including: 
backup level indicator, 
primary level indicator, utility 
power phase monitor, 
telephone network interface 
termination box are aging 

Loss of station 
operation and control 

 Replace equipment 

No interior wet well coating May decrease 
integrity of wet well 
structure 

 Inspect/evaluate wet well for 
corrosion 
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9.6.1 Project Recommendations 
 
A deficiency that was not noted in the previous table is the clearance issue near the electrical 
equipment on the steel rack.  It is recommended to cut down the wood pole currently within 
the electrical envelope to comply with code requirements.  This was not included in the 
summary of project recommendations since this issue can be resolved by city staff during a 
visit to the station. 
 
Since most if not all of the components at this station are eventually being replaced, it is 
recommended to convert this station to a submersible station to improve access and ease of 
maintenance, and be more compatible with other stations operated by the City.   
 
In addition to addressing these deficiencies, a bypass connection on the force main is 
strongly recommended.  Currently there is no ability to bypass the pump station for 
construction or emergency purposes.  This addition will help enable emergency response so 
that the station can continue to provide service if the pump station or the force main fails. 
 
The summary of deficiencies and project recommendations is presented in Table 9-4 and 
represents the most cost effective alternative based on engineering judgment. 
  



14-1529 Page 9-30  Draft WWPS Evaluation 
May 2015 Wilburton City of Bellevue 

Table 9-4 
Summary of Improvement Project Recommendations 

 
Project ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

W-1 
 

City owned meter base is old 
and condition is 
deteriorating 

Replace City 
owned meter base 

2018-2022 $358,000 

Condition of the pumping 
system and platform are 
deteriorating  

Convert to 
submersible station 

The general electrical 
equipment including: service 
entrance disconnect, MTS, 
starter panel, motor driver, 
generator receptacle and dry 
transformer are aging 

Replace equipment 

The instrumentation and 
control equipment including: 
backup level indicator, 
primary level indicator, 
utility power phase monitor, 
telephone network interface 
termination box are aging 

Replace equipment 

No interior wet well coating Inspect/evaluate 
wet well for 
corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
9.6.2 Project Justification 
 
If the City owned meter base is not replaced, there will be loss of power at the site requiring 
a portable generator at the site for an undisclosed amount of time.   
 
Accessibility and ease of maintenance is a big issue at this station.  Should a component fail 
within the wet well, including but not limited to the pumps, isolation valve and or piping, 
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repairing or replacing the components would be challenging and it would be in the City’s 
best interest to convert this to a submersible station. 
 

9.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 9-4 
have been implemented in the timeline identified.   
 
9.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 9-5 and 9-6 is based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 9-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
 

Table 9-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 3 1 0 - 3 5-10 
Telemetry System 3 1 0 - 3 0-5 
Generator no onsite generator at this facility 
Rotating Assembly 3 1 1 - 3 5-10 
 
Table 9-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 9-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for all asset groups will increase significantly. 
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Table 9-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

0 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 0 1 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
9.7.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 9-1 graphically represents the rehabilitation and replacement cost projections for the 
Wilburton Pump Station over the next 75 years.  Estimated cost summaries for the short term 
period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the 
longer term period, effectively years 2027 to 2089, are based on the values from Section 4, 
Long Term Resource Planning.  Table 9-7 shows highlighted values taken from Section 4 to 
show the estimated rehabilitation costs based on the complexity and size of this pump 
station.  Table 9-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 9-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 9-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 9-1:  75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 10 
STATION 18 
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10.1 Station 18 General Description 
 
Date of Visit April 23rd, 2014 
City of Bellevue Asset No. 187629 
Address 1082 W Lake Sammamish Parkway NE 
Station Configuration Submersible 
Original Construction 1966 
Major Rehabilitations 1989 
Number of Pumps 2 
Pump Horsepower 2 
Station Voltage/Phase 240/120 VAC/3 Phase 
Standby Power Generator Receptacle 
Field-Measured Station Firm Capacity 210-220 gpm 
 
10.1.1 Summary of Findings 
 
This station is located down a private path adjacent to two private residences.  There are 
steep stairs with many steps separating the station which is adjacent to the lake from the 
power and control panel which is adjacent to the roadway.  This station receives flow from 
Station 19 and discharges to the lake line.  A significant deficiency observed at this site is the 
intrinsically safe relay clearance issue that creates a potentially unsafe condition.  The power 
and control panel also does not have a vent fan and there has been a report of controls 
tripping. 
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Table 10-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   

 
Table 10-1 

Summary of Station Deficiencies and Recommended Improvements 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 
S18-1 

 
Retaining wall drops 
down to lake 

Install railing 2015-2018 
 

$22,000 

Intrinsically safe relay 
does not have required 
clearance or barriers, 
no vent fan in cabinet 

Provide separate panel 
for intrinsically safe 
relay, install fan in 
power and control panel 

S18-2 Rotating assembly 
degrading based on 
perceived age 

Replace pumps, motors 
and motor starters 

2020-2025 $120,000 

Backflow assembly 
enclosure requires 
drain to daylight. 

Install device above 
grade in an enclosure 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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10.2 Site 
10.2.1 Site Description 

Vehicle access to site One lane paved private road with steep slope, 
parking first come first served, parking 300’ 
from station 

Landscaping Near edge of lake, wood chips 
Site lighting Yes 
Fencing/security No, adjacent to private yard 
Public accessibility to site Limited, accessible from private yards, and 

lake 

General observations/notes from field visit: 

 Steep stairs with many steps, narrow path from power and control panel to lift station 
 Behind station, drops down to lake, potential public safety issue 

 
 
  



Unreserved parallel parking approximately 
300’ from station is all that is available

Steps from parking to station present a 
potential safety issue when hauling large 
tools and equipment
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Station adjacent to waterfront
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10.3 Station Facilities 
10.3.1 Wet Well – Structure and Accessories 
10.3.1.1 Wet Well General Description  

Area Current Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete 
Access description Light weight hatch H-10 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ inside diameter, 19’-6” deep* 
Ladder/grating platform None 
Sewer invert(s) 8” above operating level*, 6”above operating 

level* 
Lighting None 
Ventilation None 
Ventilation continuous N/A 
*Based on Record Drawings, unable to confirm in field. 

10.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Ground surface inspection identified interior appears to be in good 
condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

  



Wet well is located directly adjacent to 
lake

Interior of wet well appears to be in good 
condition
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10.3.2 Check Valve and Isolation Valve Vault – Structure and Accessories 
10.3.2.1 Check Valve and Isolation Valve Vault General Description 

Area Current Classification Rationale 
Check Valve and 
Isolation Valve Vault  

Class 1, Division 2 NFPA 820, table 4.2, row 31a 

 
Construction materials Concrete  
Access description Steel manhole lid and ladder 
Access fall protection No 
Access locked No 
Access intrusion alarm No 
General dimensions 4’x4’* 
Lighting Yes, extension cord to be plugged in to 

nearby power 
Ventilation None 
Ventilation continuous N/A 
*Based on Record Documents, unable to confirm in field. 

10.3.2.2 Check Valve and Isolation Valve Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Interior of vault appears to be in good condition.   

Criticality Rating 4 – Station could not operate upon failure of the valves 

Serviceability Rating 2 – Parts are available but vault is somewhat difficult to access 

General observations/notes from field visit: 

 No drain in vault, must be pumped out 
 Some water infiltration evident upon visit 

 
  



Underground vault accessed through 
manhole lid.  Standing water present.
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10.4 Mechanical 
10.4.1 Pumps 
Pump System Performance 
 
The field measured performance of the pumps at Station 18 only captured flow rates, as 
operating pressures were not provided.  Without the pressure information, little can be 
understood regarding the operation of the pumps, but with the measured flow similar to the 
design flow (~220 gpm vs. 245 gpm), it is assumed that the pumps are operating similar to 
the original design intent. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 10-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 26.77 784 27.25 783 
May-13 24.88 737 25.81 736 
Jun-13 22.2 661 22.94 659 
Jul-13 22.2 665 23.01 665 

Aug-13 21.27 646 21.96 645 
Sep-13 21.38 650 22.08 651 
Oct-13 21.06 641 22.01 642 
Nov-13 20.08 600 26.46 762 
Dec-13 24.32 739 29.89 861 
Jan-14 26.95 780 27.1 779 
Feb-14 23.86 694 23.87 693 
Mar-14 27.43 796 27.96 798 

Total 282.4 8,393 300.34 8,674 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.8 1.0 0.8 1.0 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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10.4.1.1 Pump 1 – City of Bellevue Asset No. 193823 

Pump style Submersible 
Make Flygt* 
Model CP 3085-438X* 
Serial No. Unknown 
Horsepower 2 
Voltage/phase 230 VAC/Unknown 
Date of installation 1989 
Design Conditions 245 gpm @ 11.5 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, rent gantry crane and stair climbing 

dolly, assemble on site all portable, 
challenging to haul up many steep steps 

*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump but at more 
than 25 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 1 is critical to the function of the station but pump 2 is a 
currently installed redundant component 

Serviceability Rating 2 – Submersible station, pumps are somewhat difficult to access due to 
location of station and steep steps to access along with the rental of a gantry crane and stair 
climbing dolly to remove and transport components 
 
Pump 1 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 220 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 
 Pumping capacity appears to be near design flow 

 

  



Submersible station, unable to observe 
pumps
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10.4.1.2 Pump 2 – City of Bellevue Asset No. 193824 

Pump style Submersible 
Make Flygt* 
Model CP 3085-438X* 
Serial No. Unknown 
Date of installation 1989 
Design Conditions 245 gpm @ 11.5 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, rent gantry crane and stair climbing 

dolly, assemble on site all portable, 
challenging to haul up many steep steps 

*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump but at more 
than 25 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 2 is critical to the function of the station but pump 1 is a 
currently installed redundant component 

Serviceability Rating 2 – Submersible station, pumps are somewhat difficult to access due to 
location of station and steep steps to access along with the rental of a gantry crane and stair 
climbing dolly to remove and transport components 
 
Pump 2 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 210 gpm -220 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 
 Pumping capacity appears to be near design flow 

 
  



Submersible station, unable to observe 
pumps
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10.4.2 Exposed Piping and Valves 
10.4.2.1 Discharge Piping/Valve(s) Description 

Size 4” 
Material PVC, possibly ABS 
Valve Type(s) Swing check valve and gate valve w/ hand 

wheel 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Gate valves and check valves in valve vault 
 Piping is dark grey or black plastic 

 
10.4.3 Other Station Piping 

Wash down water supply? Yes, adjacent to wet well above ground 
Backflow prevention assembly? Yes 
Bypass piping? No 
Pig launching? No 
Air release valves? No 
Force main isolation? None known 
 
10.4.4 Washdown Water 

Supply Domestic/Metered 
Access Adjacent to wet well above ground 
Backflow prevention assembly Reduced pressure backflow device  
Enclosure/Freeze protection In underground valve vault/None 

General observations/notes from field visit: 

 Backflow assembly located in valve vault, no drain to daylight, water service meter 
up on street 300 feet away – does not meet code for installation 
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Backflow preventer in check valve and 
isolation vault

Discharge piping in wet well, piping is 
grey
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10.5 Electrical 
10.5.1 Electrical Service 
10.5.1.1 Electrical Service Description 

Voltage 240/120 VAC 
Phases 3 
Utility transformer Overhead along west Lake Sammamish 
Service meter location Outdoor enclosure 

10.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Meter base and fused manual transfer switch appears to be in good 
condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from driveway 

General observations/notes from field visit: 

 Built by Omega 1½ years ago 
 

10.5.2 Backup Power 
10.5.2.1 Backup Power Description 

Type Generator receptacle 
Location Side of outer enclosure 
Transfer switch type Manual 
Transfer switch location Power and control panel 

10.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Generator receptacle appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; generator receptacle is installed on power and 
control panel 
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10.5.3 Site - Panelboard 
10.5.3.1 Panelboard Description 

Location In power and control panel 
Voltage/Phase 120/240 VAC/1 phase 
Manufacturer Siemens 
Model E0816ML 

10.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Siemens panel appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is accessible at street level 

10.5.4 Site – Starters 
10.5.4.1 Starters Description 

Starters 120/240 VAC, FVNR Starter 

10.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Both Siemens starter are new and in good condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is accessible at street level 
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in good condition
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10.5.5 Site – Telemetry Control Panel 
10.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376896 
Location Adjacent to road near stairs 
Configuration Integral w/ telemetry 
Primary Level Indication Druck Submersible 
Secondary Level Indication High level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface Telephone 

10.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition, new 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in outdoor panel 

General observations/notes from field visit: 

 8 circuit panel, open terminals in power and control panel, utility 1082 
 Intrinsically safe relays do not have required clearance or barriers, code violation 

 
10.5.6 Site - Submersible Cable Termination Enclosure  
10.5.6.1 Submersible Cable Termination Enclosure Description 

Location Above grade at the water front 
Material Unknown 

10.5.6.2 Submersible Cable Termination Enclosure Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2  3 4  

Condition Rating 1 – Small new termination cabinet appears to be in good condition 

Criticality Rating 3 – Critical but redundant, transmits power from the starters to the pump 
cords but if one cord or termination fails the other pair will still operate 

Serviceability Rating 1 – Standard parts and ready accessible 
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10.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there may be 
alternatives for other deficiencies observed at this station, not all are discussed since some 
are considered impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 10-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Retaining wall drops down to 
lake 

Potential safety issue to 
public 

 Install railing 

Intrinsically safe relay does 
not have required clearance or 
barriers, no vent fan in cabinet 

Intrinsically safe relay 
clearance does not meet 
code requirements, 
tripping issues  

 Provide separate panel for 
ISR relay and install vent 
fan 

Rotating assembly degrading 
based on perceived age 

Loss of service at site  Replace pumps, motors 
and motor starters 

Backflow assembly enclosure 
requires drain to daylight. 

Does not meet code, 
potential for cross-
connection 

 Install device above grade 
in an enclosure 

No interior wet well coating May decrease integrity of 
wet well structure 

 Inspect/evaluate wet well 
for corrosion 

 
10.6.1 Project Recommendations 
 
The deficiencies identified at this site pose potential safety issues which drove the project 
recommendations.  The first project includes the installation of a railing along the lake side 
of the wet well structure and providing a barrier or clearance to the intrinsically safe relay 
wiring components along with a fan to prevent relays from overheating and inadvertently 
tripping.  The second project includes all other deficiencies identified including: replace the 
rotating assembly, provide a proper backflow assembly enclosure to meet code and 
inspect/evaluate the wet well for corrosion.  
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the wet well and valve vault to provide safety for the public and staff when the hatches 
are in the open position.   
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The summary of deficiencies and project recommendations is presented in Table 10-5 and 
represents the most cost effective alternative based on engineering judgment. 

 
Table 10-4 

Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 
S18-1 

 
Retaining wall drops 
down to lake 

Install railing 2015-2018 
 

$22,000 

Intrinsically safe relay 
does not have required 
clearance or barriers, 
no vent fan in cabinet 

Provide separate panel 
for intrinsically safe 
relay, install fan in 
power and control panel 

S18-2 Rotating assembly 
degrading based on 
perceived age 

Replace pumps, motors 
and motor starters 

2020-2025 $120,000 

Backflow assembly 
enclosure requires 
drain to daylight. 

Install device above 
grade in an enclosure 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
10.6.2 Project Justification 
 
The recommended timing of the first project is driven by safety concerns at the station along 
with addressing the significant electrical issues at this site to ensure service levels are 
maintained.  There is a significant public safety issue at this site that needs to be addressed to 
ensure potential hazardous conditions are eliminated.  Serious injury may result if this issue 
is not addressed. 
 
The recommended timing of the second project is driven by the replacement of the rotating 
assembly.  
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10.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 10-4 
have been implemented in the timeline identified.   
 
10.7.1 Asset Scoring 

 
The trigger and asset scoring shown in Tables 10-5 and 10-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 10-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement project. 

 
Table 10-5 

Current Estimated Remaining Useful Life 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 1 1 0 - 1 30-35 

Electrical System 1 0 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 1 1 0 - 1 15-20 
 
Table 10-6 includes the estimated remaining useful life when the recommended projects 
provided in Table 10-4 are complete.  Note the estimated remaining useful life for the asset 
groups do not change following the capital improvement project implementation since the 
recommended project does not address replacement of equipment.  Instead the project 
includes modifications to the station to ensure potential safety issues are no longer a concern.  
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Table 10-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 1 1 0 - 1 30-35 

Electrical System 1 0 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 1 1 0 - 1 15-20 
 
10.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 10-1 graphically represents the rehabilitation and replacement cost projections for 
Station 18 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 10-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 10-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 10-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station  
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System N/A N/A N/A N/A N/A N/A 

Telemetry 
System N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 10-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration 
Ancillary components 

$150,000 
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000 
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000 
$100,000 
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000 
$150,000 
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator Generator 
Ancillary components 

N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 

$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 10-1:  75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 11 
HUNTS POINT 
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11.1 Hunts Point Pump Station General Description 
 
Date of Visit May 19th, 2014 
City of Bellevue Asset No. 187611 
Address 4344 Hunts Point Rd 
Station configuration Wet well/Dry Pit 
Original Construction 1960 
Major Rehabilitation/Upgrade 1989 
Number of Pumps 2 
Pump Horsepower 3 
Station Voltage/Phase 208/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 270-300 gpm 
 
11.1.1 Summary of Findings 
 
This station is located in the middle of a cul-de sac at the north end of Hunts Point Rd.  The 
station has potential blocking access to the cul-de sac when hatches are open.  All vaults are 
bolted down due to fatiguing issues from large service trucks.  The station receives flow from 
Flush 2 and discharges to the lake line.  This station has reported loss of pump redundancy 
meaning on occasion both pumps operate simultaneously to keep up with incoming flows.  
The loss of pump redundancy reduces the station’s level of service below industry standards 
and regulatory requirements.  Since this station has a loss of redundancy there is a concern 
that the station does not have sufficient capacity for incoming flows.  However, since this 
station discharges to the lake line, there is a concern that the station is recirculating back to 
itself due to insufficient downstream capacity meaning an increase in station capacity would 
not address the loss of redundancy. 
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Table 11-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 11-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

HP-1 Reported loss of pump 
redundancy 

Investigate reason for loss 
of pump redundancy 

2015-
2018 

$373,000 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan to 
provide continuous 
ventilation 

Wet well blower vault not 
built to area classifications 

Replace components to 
meet classification 
requirements 

Paco Pumps are obsolete 
and condition is 
deteriorating 

Replace Paco Pumps (2), 
US Motor (2) and motor 
drivers 

Wet well interior coating 
showing signs of 
degradation 

Re-coat interior of wet 
well 

City owned meter base is 
weathered 

Replace City owned meter 
base 

Panelboard circuit breaker 
load center near end of its 
useful life 

Replace panelboard 

Primary and backup level 
indicators are aging 

Replace primary and 
backup level indicators 

Telephone network 
interface termination box is 
aging 

Replace telephone 
network interface 
termination box 

Service entrance disconnect 
equipment is weathered 

Replace service entrance 
disconnect equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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11.2 Site 
11.2 Site Description 

Vehicle access to site End of Hunts Pt. Rd, cul-de sac, parking 
adjacent to station  

Landscaping Concrete pavement 
Site lighting None 
Fencing/security None 
Public accessibility to site Full access to site, turn around access to 

several homes 

General observations/notes from field visit: 

 Potentially blocking access to several homes with large service truck and with vault 
hatches open 
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End of Hunts Point Road, turn around Potentially blocking access to several 
homes with large service truck and with 
vault hatches open
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11.3 Station Facilities 
11.3.1 Wet Well – Structure and Accessories 
11.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1 Division 1 NFPA 820, table 4.2, row 16a 
	
Construction materials Concrete, coated 
Access description Lift assist hatch, H-20   
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8.5’x12.5’ deep* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level* 
Lighting Yes, dim lighting 
Ventilation Supply Fan 
Ventilation continuous No  
*Based on Record Drawings, unable to confirm in field. 

11.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – Ground surface inspection identified interior coating showing signs of 
degradation and the hatch is fatiguing.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Hatch is fatiguing – due to trucks (garbage and others) 
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Wet well lift assist hatch, fatiguing 
evident

Interior of wet well
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11.3.2 Dry Pit – Structure and Accessories 
11.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1 Division 2 NFPA 820, table 4.2, row 17b 
 

Construction materials Concrete 
Access description Lift assist hatch, H-20  
Access fall protection Yes, one side only 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x8.5’ 
Lighting Yes, adequate for visibility/maintenance 
Ventilation Supply Fan 
Ventilation continuous No,  

11.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Hatch is fatiguing – due to trucks (garbage and others) 
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Access fall protection on one side of hatch opening

Dry pit hatch, fatiguing evident
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11.3.3 Wet Well Blower Vault – Structure and Accessories 
11.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault  Class 1 Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch, H-20 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 5’x5’x5’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

11.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Drains to wet well 
 Tacked up re-hinged hatch, fatiguing – due to trucks (garbage and others) 
 Equipment does not appear to be rated for Class 1, Division 2 space (NFPA 820).  

Equipment was grandfathered-in so replacement is needed upon the next major 
rehabilitation project.  See section 2 for grandfathered term reference. 
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Interior of wet well blower vault Wet well blower vault hatch, tacked 
up/re-hinged
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11.4 Mechanical 
11.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at Hunts Point Pump Station measured a slightly 
lower flow (~285 gpm vs. 300 gpm) and lower head (~13 ft vs. 17 ft).  Measuring the flow 
and head just below the curve may indicate some wear, but it appears likely that the 
measured point is within the accuracy of the theoretical data.  As this apparent degradation of 
capacity continues, it will be important for the City to confirm that the pumping capacity 
does not drop below the peak design influent flow rate. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 11-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 24.71 415 25.43 422 

May-13 19.8 378 20.61 382 
Jun-13 18.33 386 20.36 284 
Jul-13 21.92 411 22.79 413 

Aug-13 25.83 460 27.02 462 
Sep-13 25.16 485 27.47 487 
Oct-13 31.29 437 32.47 444 

Nov-13 27.39 398 34.86 399 
Dec-13 38.67 363 39.26 366 
Jan-14 41.75 364 39.75 367 
Feb-14 44.38 441 43.24 438 

Mar-14 51.23 534 48.4 533 

Total 370.46 5,072 381.66 4,997 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.0 0.6 1.0 0.6 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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11.4.1.1 Pump 1 – City of Bellevue Asset No. 193829 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-X46D60-01 
Serial No. 88A0171301A 
Horsepower 3 
Voltage/phase 230/460/3 
Date of installation 1989 
Design Conditions 300 gpm @ 17 feet TDH 
Able to isolate pump? Yes, gate valve on suction, plug valve on 

discharge 
Ability to access/remove pump from station Yes, chain hoist/trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 4 – Pump 1 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 - Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech) 

General observations/notes from field visits: 

 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

Pump 1 Drawdown Test 
 
Static head (feet) 7 
Calculated pumping capacity 295 gpm – 300 gpm 
Total Dynamic head (feet) 12.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pumping capacity appears to be near design flow but with a slightly lower flow and 
head which may indicate some wear 
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Duplex configuration, Pump 1 in 
foreground

Pump and motor #1

Pump 1 showing signs of aging on 
exterior
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11.4.1.2 Pump 2 – City of Bellevue Asset No. 193830 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-X46D60-01 
Serial No. 88A0171301B 
Horsepower 3 
Voltage/phase 230/460/3 
Date of installation 1989 
Design Conditions 300 gpm @ 17 feet TDH 
Able to isolate pump? Yes, gate valve on suction, plug valve on 

discharge 
Ability to access/remove pump from station Yes, chain hoist/trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 4 – Pump 2 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 - Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech) 

General observations/notes from field visits: 

 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 2 Drawdown Test 
 
Static head (feet) 7 
Calculated pumping capacity 270 gpm – 285 gpm 
Total Dynamic head (feet) 12.8 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pumping capacity appears to be near design flow but with a slightly lower flow and 
head which may indicate some wear 
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Duplex configuration, Pump 2 in 
background

Pump and motor #2

Pump 2 showing signs of aging on 
exterior
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11.4.2 Exposed Piping and Valves 
11.4.2.1 Suction Piping/Valve(s)  

Size 8” 
Material DI 
Valve Type(s) Gate valve w/ hand wheel 

 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 
 
11.4.2.2 Discharge Piping/Valve(s)  

Size 4” through ball check valve and plug valve 
increase to 6”, wye into 8” 

Material DI 
Valve Type(s) Plug valve and ball check valve, vertical 

installation 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Some rattling of ball check valve 
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Gate valve isolation for suction piping Ball check valve vertical installation on 
discharge piping

Plug valve on discharge piping

Common discharge piping
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11.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
11.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in bottom and top of dry pit 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection Two stacked water meter boxes, above 

grade/foam boards and heat tape 

General observations/notes from field visit: 

 Back flow assembly located between supply vents, adjacent to street 
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Backflow prevention assembly in two 
stacked water meter boxes between 
supply vents

Backflow prevention assembly above 
grade
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11.4.5 Ventilation 
11.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Located in adjacent wet well blower vault 
Fan type Centrifugal 
Airflow rate 560 CFM @ 0.5” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
11.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location 10’ AFF in dry pit 
Fan type Centrifugal 
Airflow rate 820 CFM @ 1” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4   
Serviceability 1 2 3 4   

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located 10’ AFF 
in the dry pit 
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Wet well supply fan located in wet well 
blower vault

Supply fan located near ceiling of dry pit
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11.5 Electrical 
11.5.1 Electrical Service 
11.5.1.1 Electrical Service Description 

Voltage 208 
Phases 3 
Utility transformer Underground 
Service meter location On pole base 

11.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Equipment is older, outdoors and subject to weathering 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; equipment is mounted on old power pole with 
unistrut 
 
11.5.2 Backup Power 
11.5.2.1 Backup Power Description 

Type Generator receptacle 
Location Below manual transfer switch 
Transfer switch type Manual 
Transfer switch location On unistrut 

11.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition though outdoors weathered 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; equipment is pole mounted, but close nippled to old 
unistrut 
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Utility service and generator receptacle 
located in raised landscaping area

Service meter located on wood pole

Generator receptacle located below 
manual transfer switch
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11.5.3 Site – Panelboard 
11.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/240/1 phase 
Manufacturer Crouse Hinds BB 
Model Unknown 

11.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Old circuit breaker panel nearing end of its useful life 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 2 – Outdated parts; equipment is in dry pit 
 
11.5.4 Site – Starters 
11.5.4.1 Starters Description 

Starters (2) FVNR Starters 

11.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Original starters are nearing end of useful life 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 2 – Outdated parts; equipment is in dry pit 
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Panelboard located in dry pit, nearing 
end of its useful life

Original starters located in dry pit, 
nearing end of useful life
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11.5.5 Site – Telemetry Control Panel 
11.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376842 
Location In dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 
Secondary Level Indication High level float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystem/Series 5000 Option F 
Telephone Network Interface In oversized outdoor panel 

11.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Telephone network interface located in 
oversized outdoor panel

Starter/control panel located in dry pit
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11.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
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Table 11-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Reported loss of pump 
redundancy 

Reduces the station’s level 
of service below industry 
standards and regulatory 
requirements 

 Investigate reason for loss 
of pump redundancy 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Wet well blower vault not 
built to area classifications 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 De-classify 
 Re-build to classified area 

Paco Pumps are obsolete 
and condition is 
deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/ repair delays 

 Replace pumps, motors 
and motor drivers 

Wet well interior coating 
showing signs of 
degradation 

May decrease integrity of 
wet well structure 

 Recoat interior of wet 
well 

City owned meter base is 
weathered 

Loss of power at the site  Replace City owned meter 
base 

Panelboard circuit breaker 
load center near end of its 
useful life 

Loss of power at the site  Replace panelboard 

Primary and backup level 
indicators are aging 

Loss of level control  Replace primary and 
backup level indicators 

Telephone network 
interface termination box is 
aging 

Loss of control at the site  Replace telephone 
network interface 
termination box 

Service entrance disconnect 
equipment is weathered 

Loss of power at site  Replace service entrance 
disconnect equipment 

 
11.6.1 Project Recommendations 
 
Due to the location of the pump station and its impact to private residents, it is recommended 
that one project should be complete to address all deficiencies identified.  The timing of the 
recommend projects is driven by the reported loss of pump redundancy at this station which 
speeds the projects up to the first time frame from 2015 to 2018.  Since this station has a loss 
of redundancy there is a concern that the station does not have sufficient capacity for 
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incoming flows.  However, since this station discharges to the lake line, there is a concern 
that the station is recirculating back to itself due to insufficient downstream capacity 
meaning an increase in station capacity would not address the loss of redundancy. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replacing all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.  With the limited amount of components located in the wet 
well blower vault, installing Class 1, Division 2 rated components is less expensive than 
adding ventilation and therefore recommended. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 11-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

HP-1 Reported loss of pump 
redundancy 

Investigate reason for loss 
of pump redundancy 

2015-
2018 

$373,000 

Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan to 
provide continuous 
ventilation 

Wet well blower vault not 
built to area 
classifications 

Replace components to 
meet classification 
requirements 

Paco Pumps are obsolete 
and condition is 
deteriorating 

Replace Paco Pumps (2), 
US Motor (2) and motor 
drivers 

Wet well interior coating 
showing signs of 
degradation 

Re-coat interior of wet 
well 

City owned meter base is 
weathered 

Replace City owned meter 
base 

Panelboard circuit breaker 
load center near end of its 
useful life 

Replace panelboard 

Primary and backup level 
indicators are aging 

Replace primary and 
backup level indicators 

Telephone network 
interface termination box 
is aging 

Replace telephone network 
interface termination box 

Service entrance 
disconnect equipment is 
weathered 

Replace service entrance 
disconnect equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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11.6.2 Project Justification 
 
The timing of the recommended projects is driven by the reported loss of redundancy at this 
station which does not meet regulatory requirements and the station does not meet the 
minimum level of service. 
 
In addition to the loss of redundancy, the Paco pumps at this station are no longer 
manufactured, making the pumps obsolete.  With the pumps no longer supported, service and 
replacement parts will be difficult to obtain, causing significant maintenance and repair 
delays.  These delays will result in the station operating on the sole reliance of one pump 
which is challenging since this station on occasion relies on both pumps to keep up with 
flows. 
 
11.7 Station Long Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 11-4 
have been implemented in the timeline identified.   
 
11.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 11-5 and 11-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 11-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 

 
Table 11-5 

Current Estimated Remaining Useful Life 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 3 1 0 - 3 5-10 
Telemetry System 2 1 0 - 2 0-5 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 
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Table 11-6 includes the estimated remaining useful life when the recommended projects 
provided in Table 11-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for all asset groups will increase significantly.   
 

Table 11-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
11.7.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 11-1 graphically represents the rehabilitation and replacement cost projections for the 
Hunts Point Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 11-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 11-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 11-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 11-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 7-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 12 
EVERGREEN WEST 
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12.1 Evergreen West Pump Station General Description 
 
Date of Visit May 19th, 2014 
City of Bellevue Asset No. 187602 
Address 3603 Evergreen Point Rd 
Station configuration Wet well/Dry pit 
Original Construction 1960 
Major Rehabilitation/Upgrade 1989 
Number of Pumps 2 
Pump Horsepower 3 
Station Voltage/Phase 208/3 Phase 
Standby Power Generator receptacle 
Field-measured Station Firm Capacity 230-260 gpm 
 
12.1.1 Summary of Findings 
 
Evergreen West is located adjacent to a private residence surrounded by laurel bushes for 
privacy that the City maintains.  This station receives flow from Flush 3 and discharges to 
the lake line.  This station has reported loss of pump redundancy meaning on occasion both 
pumps operate simultaneously to keep up with incoming flows.  The loss of pump 
redundancy reduces the station’s level of service below industry standards and regulatory 
requirements.  Since this station has a loss of redundancy there is a concern that the station 
does not have sufficient capacity for incoming flows.  However, since this station discharges 
to the lake line, there is a concern that the station is recirculating back to itself due to 
insufficient downstream capacity meaning an increase in station capacity would not address 
the loss of redundancy. 
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Table 12-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 12-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

EW-1 Reported loss of pump 
redundancy 

Investigate reason for 
loss of pump 
redundancy 

2015-2018 $352,000 

Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan to 
provide continuous 
ventilation 

Wet well blower vault 
not built to area 
classifications 

Replace components to 
meet classification 
requirements 

Intrinsically safe relays 
do not have required 
clearance or barriers 

Provide barrier 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco Pumps 
(2), US Motor (2) and 
motor drivers 

Wet well interior 
showing signs of 
degradation 

Recoat interior of wet 
well 

Primary and backup 
level indicators are 
aging 

Replace primary and 
backup level indicators 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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12.2 Site 
12.2 Site Description 

Vehicle access to site One lane steep driveway, parking adjacent to 
station near private residence 

Landscaping Laurel bushes surround station to obscure 
view of vault hatches, City needs to maintain 

Site lighting None 
Fencing/security None, in residents garden 
Public accessibility to site Full access to site 

General observations/notes from field visit: 

 Consider installing fence 
 Overhead power lines above hatches – potential issue when pulling pumps and 

equipment 
 Slippery hatches due to biological growth 
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Steep one lane driveway, access to site Laurel bushes around surround station to 
obscure view of vault hatches
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12.3 Station Facilities 
12.3.1 Wet Well – Structure and Accessories 
12.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1 Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Manhole lid, Olympic Foundry Co. ladder 

down to platform grating 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6” 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level 
Lighting Yes, dim lighting 
Ventilation Supply Fan 
Ventilation continuous No 

12.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Ground surface inspection identified some delamination of interior 
coating.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 30” back from ladder to 12” diameter PVC vent pipe – possible clearance requirement 
issue 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 
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12.3.2 Dry Pit – Structure and Accessories 
12.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1 Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Lift assist hatch and spiral staircase 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x8’-6” 
Lighting Yes, adequate for visibility/maintenance 
Ventilation Supply Fan 
Ventilation continuous No, dry pit hatch switch (automatic) 

12.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Some new paint interior near hatch and opening 
 Very clean dry pit with good lighting 
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opening

Interior of dry pit appears to be in good 
condition with good lighting



14-1529 Page 12-10  WWPS Evaluation 
May 2015 Evergreen West City of Bellevue 

12.3.3 Wet Well Blower Vault – Structure and Accessories 
12.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault  Class 1 Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 4’x8’x5’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

12.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Drains to dry pit 
 Equipment does not appear to be rated for Class 1, Division 2 space (NFPA 820).  

Equipment was grandfathered-in so replacement is needed upon the next major 
rehabilitation project.  See section 2 for grandfathered term reference. 
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12.4 Mechanical 
12.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the Evergreen West pumps indicate that the flow is slightly 
lower than the design rate (245 gpm vs. 250 gpm) and the pressure head is approximately a 
third of the design point (5 ft vs. 16 ft).  Without an available pump curve, little can be 
determined regarding the pump system.  However, given the flow is near the design rate but 
the pressure head is significantly lower, it is possible that the original design overestimated 
the downstream pressure losses, which would have originally delivered a greater flow rate.  
As pump wear has taken place, the flow rate would be reduced.  As the capacity is similar to 
the original design, there are no concerns with the current pump. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 12-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 26.2 435 29.56 437 

May-13 25.74 384 27.49 386 

Jun-13 25.57 386 22.85 384 

Jul-13 24.23 348 22.29 344 

Aug-13 24.41 322 39.5 319 

Sep-13 25.96 339 27.08 338 

Oct-13 26.18 287 27.5 291 

Nov-13 29.83 274 27.78 281 

Dec-13 29.35 303 29.86 304 

Jan-14 60.68 348 31.03 24 

Feb-14 28.91 401 31.21 399 

Mar-14 34.08 585 37.42 584 

Total 361.14 4,412 353.57 4,091 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.0 0.5 1.0 0.5 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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Figure 12-1: No pump curves were located or available by the manufacturer, but this design 
point listing provided some useful information   
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12.4.1.1 Pump 1 – City of Bellevue Asset No. 193853 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-X46D60-01 
Serial No. 88A022401A 
Horsepower 3 
Voltage/phase 208/3 
Date of installation 1989 
Design Conditions 250 gpm @ 16 feet TDH 
Able to isolate pump? Yes, plug valve on suction and discharge 
Ability to access/remove pump from station Yes, chain hoist/trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 4 – Pump 1 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Indication of recirculation occurring 
 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 1 Drawdown Test 
 
Static head (feet) 3 
Calculated pumping capacity 230 gpm – 245 gpm 
Total Dynamic head (feet) 5 
Number of tests performed 3 

General observations/notes from drawdown test: 

 Pumping capacity appears to be near design flow, but significantly lower pressure 
head may indicate some wear 
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Duplex configuration, Pump 1 in 
foreground

Pump 1 showing signs of aging on 
exterior
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12.4.1.2 Pump 2 – City of Bellevue Asset No. 193845 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-X46D60-01 
Serial No. 88A022401B 
Horsepower 3 
Voltage/phase 208/3 
Date of installation 1989 
Design Conditions 250 gpm @ 16 feet TDH 
Able to isolate pump? Yes, plug valve on suction and discharge 
Ability to access/remove pump from station Yes, chain hoist/trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 4 – Pump 2 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from drawdown test: 

 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 2 Drawdown Test 

Static head (feet) 3 
Calculated pumping capacity 225 gpm-260 gpm 
Total Dynamic head (feet) 5 
Number of tests performed 3 

General observations/notes from drawdown test: 

 Pumping capacity appears to be near design flow, but significantly lower pressure 
head may indicate some wear 
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Duplex configuration, Pump 2 in 
background

Pump 2 showing signs of aging on 
exterior

Pump and motor #2
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12.4.2 Exposed Piping and Valves 
12.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve installed with horizontal axis of rotation, plug rotates up, seats to pump 
 

12.4.2.2 Discharge Piping/Valve(s) 

Size 4” through check valve and plug valve 
increase to 6”, wye into 8” 

Material DI 
Valve Type(s) Plug valve and ball check valve, vertical 

installation 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats away from pump in vertical position – should seat up to avoid debris 
build up on backside of plug 

  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 12-19
Evergreen West

Plug valve isolation for suction piping, 
horizontal axis of rotation

Common discharge piping

Ball check valve vertical installation and 
plug valve isolation on discharge piping
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12.4.3 Other Station Piping 
 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
12.4.4 Washdown Water 
 
Supply Domestic, metered.  Shared service with the 

home adjacent to station. 
Access Hose bibb in dry pit in two locations 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection In dry pit near opening/dry pit insulation 
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12.4.5 Ventilation 
12.4.5.1Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
12.4.5.2 Dry Pit Ventilation (Supply Fan)	

Location 10’ AFF in dry pit 
Fan type Belt driven axial (assumed) 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located 10’ AFF 
in the dry pit 

General observations/notes from field visit: 

 Very noisy fan, rattling possibly due to sheet metal 
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Wet well supply fan located in wet well 
blower vault

Supply fan located near ceiling of dry pit
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12.5 Electrical 
12.5.1 Electrical Service 
12.5.1.1 Electrical Service Description 

Voltage 208 
Phases 3 
Utility transformer Adjacent to site on pole 
Service meter location Adjacent to site on pole 

12.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition though outdoors and subject to 
weathering 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; equipment is pole mounted 
 
12.5.2 Backup Power 
12.5.2.1 Backup Power Description 

Type Generator receptacle 
Location Utility pole on Evergreen Point Rd 
Transfer switch type Manual 
Transfer switch location Adjacent to site on pole 

12.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Appears to be in good condition though outdoors and subject to 
weathering 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; equipment is pole mounted 
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transfer switch located on pole adjacent 
to site

Generator receptacle located on pole near 
Evergreen Point Road
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12.5.3 Site – Panelboard 
12.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/208/3 phase 
Manufacturer Siemens 
Model CDP-7 Series 8 

12.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

12.5.4 Site – Starters 
12.5.4.1 Starters Description 

Starters 208, (2) FVNR starters 

12.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – One original starter is approaching end of useful life; one has been 
replaced with a newer model 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Panelboard located in dry pit, appears to 
be in good condition

Starters located in dry pit, one original 
starter approaching end of useful life, the 
other has been replaced with a newer model
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12.5.5 Site – Telemetry Control Panel 
12.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376811 
Location In dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High level float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/Series 5000 Option F 
Telephone Network Interface In outdoor junction box 

12.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

General observations/notes from field visit: 

 Intrinsically safe relays do not have required clearance or barriers, code violation 
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Telemetry control panel located in dry pit, appears to be 
in good condition

Telephone network interface located in 
outdoor junction box
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12.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 12-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Reported loss of pump 
redundancy 

Reduces the station’s level 
of service below industry 
standards and regulatory 
requirements 

 Investigate reason for loss 
of pump redundancy 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Wet well blower vault not 
built to area classifications 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 De-classify 
 Re-build to classified area 

Intrinsically safe relays do 
not have required clearance 
or barriers 

Does not meet code 
requirements 

 Provide barrier for 
intrinsically safe relays 

Paco pumps are obsolete 
and condition is 
deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace pumps, motors 
and motor drivers 

Wet well interior showing 
signs of degradation 

May decrease integrity of 
wet well structure 

 Recoat interior of wet well 

Primary and backup level 
indicators are aging 

Loss of level control at site  Replace primary and 
backup level indicators 

Telephone network interface 
termination box is aging 

Loss of control at site  Replace telephone 
network interface 
termination box 
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12.6.1 Project Recommendations 
 
Due to the location of the pump station and its impact to the resident adjacent to the station, 
it is recommended that one project should be complete to address all deficiencies identified.  
The timing of the recommended projects is driven by the reported loss of pump redundancy 
at this station which speeds the projects up to the first time frame from 2015 to 2018.  Since 
this station has a loss of redundancy there is a concern that the station does not have 
sufficient capacity for incoming flows.  However, since this station discharges to the lake 
line, there is a concern that the station is recirculating back to itself due to insufficient 
downstream capacity meaning an increase in station capacity would not address the loss of 
redundancy. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.  With the limited amount of components located in the wet 
well blower vault, installing Class 1, Division 2 rated components is less expensive than 
adding ventilation and therefore recommended. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 12-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

EW-1 Reported loss of pump 
redundancy 

Investigate reason for 
loss of pump 
redundancy 

2015-2018 $352,000 

Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan to 
provide continuous 
ventilation 

Wet well blower vault 
not built to area 
classifications 

Replace components to 
meet classification 
requirements 

Intrinsically safe relays 
do not have required 
clearance or barriers 

Provide barrier 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco Pumps 
(2), US Motor (2) and 
motor drivers 

Wet well interior 
showing signs of 
degradation 

Recoat interior of wet 
well 

Primary and backup 
level indicators are 
aging 

Replace primary and 
backup level indicators 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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12.6.2 Project Justification 
 
The timing of the recommended projects is driven by the reported loss of redundancy at this 
station which does not meet regulatory requirements and the station does not meet the 
minimum level of service. 
 
In addition to the loss of redundancy, the Paco pumps at this station are no longer 
manufactured, making the pumps obsolete.  With the pumps no longer supported, service and 
replacement parts will be difficult to obtain, causing significant maintenance and repair 
delays.  These delays will result in the station operating on the sole reliance of one pump 
which is challenging since this station on occasion relies on both pumps to keep up with 
flows. 
 
12.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 12-4 
have been implemented in the timeline identified.   
 
12.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 12-5 and 12-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 12-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 

 
Table 12-5 

Current Estimated Remaining Useful Life 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 
 
Table 12-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 12-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for most asset groups will increase significantly. 
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Table 12-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
12.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 12-1 graphically represents the rehabilitation and replacement cost projections for the 
Evergreen West Pump Station over the next 75 years.  Estimated cost summaries for the 
short term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated 
costs for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 12-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 12-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 12-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 12-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 12-2: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 13 
LAKE CREST 
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13.1 Lake Crest Pump Station General Description 
 
Date of Visit May 19th, 2014 
City of Bellevue Asset No. 187609 
Address 1823 73rd Ave NE 
Station configuration Wet well/Dry pit 
Original Construction 1960 
Major Rehabilitation/Upgrade 1989 
Number of Pumps 2 
Pump Horsepower 3 
Station Voltage/Phase 208/3 Phase 
Standby Power Generator receptacle 
Field-measured Station Firm Capacity 360 – 380 gpm 
 
13.1.1 Summary of Findings 
 
Lake Crest pump station is located adjacent to the Bill Gate’s residence contractor entrance 
on 73rd Ave NE.  There are a lot of shrubs surrounding the station that are maintained by 
others.  The station receives flow from Flush 3 and discharges to the lake line with a 
dedicated force main back to the lake line.  A significant deficiency identified at this site are 
the two Paco pumps at this station that are obsolete per follow-up calls with both 
manufacturer (Grundfos) and manufacturer’s representative (Pumptech). 
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Table 13-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 13-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

LC-1 Must step over open space 
to access staircase landing – 
fall issue 

Access pump station 
from far side – requires 
clearing of brush 

As soon 
as 

possible 

N/A - 
Maintenance 

LC-2 Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 2018-
2022 

$360,000 

Wet well blower vault not 
built to area classification 

Replace components to 
meet classification 
requirements 

Intrinsically safe relay does 
not have required clearance 
or barriers 

Provide barrier 

Paco pumps are obsolete 
and condition is 
deteriorating 

Replace Paco pumps, 
motors and motor drivers 

Wet well interior is aging Recoat interior of wet 
well 

Service entrance disconnect 
equipment is aging 

Replace service entrance 
disconnect equipment 

Panelboard Cutler Hammer 
load center nearing end of 
useful life 

Replace panelboard 

Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Primary and backup level 
indicators are aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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13.2 Site 
13.2.1 Site Description 

Vehicle access to site Narrow paved road, parking adjacent to 
station 

Landscaping A lot of shrubs surrounding, maintained by 
others 

Site lighting None 
Fencing/security None 
Public accessibility to site Full access to site – heavy security near Bill 

Gates home 

General observations/notes from field visit: 

 Dry Pit access to top of spiral stair case on opposite side of accessibility – staff 
currently steps over open space to landing  
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Dry pit access to top of spiral stair case 
on opposite side of accessibility

Vehicle access to site and landscaping 
around station
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13.3 Station Facilities 
13.3.1 Wet Well – Structure and Accessories 
13.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1 Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Manhole lid and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6”x12’ deep* 
Ladder/grating platform Ladder and grating platform  
Sewer invert(s) 8”, above operating level* 
Lighting Yes, dim lighting 
Ventilation Supply Fan 
Ventilation continuous No,  
*Based on Record Drawings, unable to confirm in field. 

13.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Ground surface inspection identified interior of wet well appears to be 
in good condition with some delamination of the interior coating.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 
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Interior of wet well appears to be in good 
condition with some degradation
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13.3.2 Dry Pit – Structure and Accessories 
13.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1 Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Lift assist hatch and spiral stair case, landing 

on other side of access 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x8’-6”x12’ deep* 
Lighting Yes, adequate for visibility/maintenance 
Ventilation Supply Fan 
Ventilation continuous No, dry pit hatch switch 
*Based on Record Drawings, unable to confirm in field. 

13.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Safety issue when stepping over to spiral staircase landing 
 Sump pump has grating and wire mesh, removes hazard for stepping into sump  
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Potential safety issue, stepping over to spiral staircase 
landing

Metal grating and wire mesh on sump, no 
hazard for stepping into sump
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13.3.3 Wet Well Blower Vault – Structure and Accessories 

13.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault  Class 1 Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 5’x5’x5’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

13.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Equipment does not appear to be rated for Class 1, Division 2 space (NFPA 820).  
Equipment was grandfathered-in so replacement is needed upon the next major 
rehabilitation project.  See section 2 for grandfathered term reference. 
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Wet well blower vault hatch Interior of wet well blower vault
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13.4 Mechanical 
13.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at the Lake Crest Pump Station measured 
considerably higher flow (~370 gpm vs. 300 gpm) and lower head (12.5 ft vs. 17 ft) than the 
design point.  Assuming the accuracies of the measurements are reasonable and based on the 
pumping system head comparison in the following figure, it is possible that the design 
system head condition was overestimated relative to the current situation.  Regardless, this 
pump appears to be operating near the end of the pump curve where cavitation could be a 
potential concern. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 13-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 23.9 185 24.21 182 

May-13 25.57 211 25.67 212 
Jun-13 24.7 236 25.26 235 
Jul-13 22.13 187 21.8 186 

Aug-13 17.79 186 17.97 182 
Sep-13 21.85 189 21.22 192 
Oct-13 20.88 182 20.65 184 

Nov-13 27.38 192 19.93 189 
Dec-13 22.83 231 22.02 226 
Jan-14 22.43 247 16.78 244 
Feb-14 19 193 14.36 192 

Mar-14 22.63 259 13.4 258 

Total 271.09 2,498 243.27 2,482 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.7 0.3 0.7 0.3 
 

The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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13.4.1.1 Pump 1 – City of Bellevue Asset No. 193800 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-X46D60-01 
Serial No. 88A01715A 
Horsepower 3 
Voltage/phase 230/460/3 phase 
Date of installation 1989 
Design Conditions 300 gpm @ 17 feet TDH 
Able to isolate pump? Yes, gate valve on suction, plug valve on 

discharge 
Ability to access/remove pump from station Yes, chain hoist and trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from drawdown test: 

 Hoisting rail is not marked with load capacity, as required by code 
 

Pump 1 Drawdown Test 

Static head (feet) 8.3 
Calculated pumping capacity 370 gpm – 380 gpm 
Total Dynamic head (feet) 12.4 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pump operating below the pump curve and at a lower head condition, most likely the 
result of wet end wear and differing head conditions from the original design. 
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Duplex configuration, Pump 1 in 
foreground

Pump 1 showing signs of aging on 
exterior
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13.4.1.2 Pump 2 – City of Bellevue Asset No. 193864 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-49511-X46D60-01 
Serial No. 88A01715B 
Horsepower 3 
Voltage/phase 230/460/3 phase 
Date of installation 1989 
Design Conditions 300 gpm @ 17 feet TDH 
Able to isolate pump? Yes, gate valve on suction, plug valve on 

discharge 
Ability to access/remove pump from station Yes, chain hoist and trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from drawdown test: 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 2 Drawdown Test 

Static head (feet) 8.3 
Calculated pumping capacity 360 gpm – 370 gpm 
Total Dynamic head (feet) 12.4 
Number of tests performed 3 

General observations/notes from drawdown test: 

 Pump operating below the pump curve and at a lower head condition, most likely the 
result of wet end wear and differing head conditions from the original design. 
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Duplex configuration, Pump 2 in 
background

Pump 2 showing signs of aging on 
exterior
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13.4.2. Exposed Piping and Valves 
13.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Gate valve w/ hand wheel 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 
 
13.4.2.2 Discharge Piping/Valve(s) 

Size 4” through check valve and plug valve 
increase to 6”, wye into 8” 

Material DI 
Valve Type(s) Plug valve and ball check valve, vertical 

installation 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats up – ideal installation 
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Gate value isolation for suction piping Ball check valve vertical installation and 
plug valve on discharge piping
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13.4.3 Other Station Piping 
 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
13.4.4 Washdown Water 
 
Supply Domestic/Metered 
Access Hose bibb in dry pit in two locations 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection In dry pit near access/insulated 
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Backflow prevention assembly near top 
of dry pit
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13.4.5 Ventilation 
13.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 560 CFM @ 0.5” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
13.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location 12’ AFF in dry pit 
Fan type Centrifugal 
Airflow rate 820 CFM @ 1” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located 12’ AFF 
in the dry pit 
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Wet well supply fan located in wet well 
blower vault

Supply fan located near ceiling of dry pit
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13.5 Electrical 
13.5.1 Electrical Service  
13.5.1.1 Electrical Service Description 

Voltage 208 
Phases 3 
Utility transformer Pad mount 
Service meter location On steel rack near gate 

13.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Older disconnect equipment, needs replacement 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from driveway on outdoor rack 
 
13.5.2 Backup Power 
13.5.2.1 Backup Power Description  

Type Generator receptacle 
Location On steel rack near gate, under manual 

transfer switch 
Transfer switch type Manual 
Transfer switch location On steel rack near gate 

13.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; equipment is accessible from driveway in power 
cabinet 
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Utility service and generator receptacle located on steel 
rack near gate, disconnect equipment needs replacement

Utility service meter Generator receptacle located below 
manual transfer switch
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13.5.3 Site – Panelboard 
13.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/208/3 phase 
Manufacturer Cutler Hammer 
Model Safety breaker load center 

13.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Old Cutler Hammer load center is nearing end of useful life 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

13.5.4 Site - Starters  
13.5.4.1 Starters Description 

Starters (2) FVNR Starters 

13.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Original Cutler Hammer starters and GE circuit breakers appear to be 
in good condition but have limited remaining life 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Panelboard and starters located in dry pit

Original Cutler Hammer starters and GE 
circuit breakers appear to be in good 
condition but have limited remaining life

Cutler Hammer Load Center is nearing 
end of useful life
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13.5.5 Site – Telemetry Control Panel 
13.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376836 
Location In dry pit 
Configuration Integral with telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High level float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/Series 5000 Option F 
Telephone Network Interface None, nothing above pedestal across street 

13.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Telemetry control panel and other electrical equipment 
located in dry pit 

Telemetry control panel appears to be in 
good condition
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13.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 13-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Must step over open space to 
access staircase landing – fall 
issue 

Potential fall and safety 
issue 

 Trim trees to provide 
clearance and access on 
opposite side 

Dry pit not continuously 
ventilated – classified space 
that requires either ventilation 
or explosion proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Wet well blower vault not 
built to area classification 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 De-classify 
 Re-build to classified area 

Intrinsically safe relay does 
not have required clearance or 
barriers 

Does not meet code  Isolate/provide barrier 

Paco pumps are obsolete and 
condition is deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace pumps, motors 
and motor drivers 

Wet well interior is aging May decrease integrity of 
wet well structure 

 Recoat interior of wet well 

Service entrance disconnect 
equipment is aging 

Loss of power at site  Replace service entrance 
disconnect equipment 

Panelboard Cutler Hammer 
load center nearing end of 
useful life 

Loss of power at site  Replace panelboard 

Standby power phase monitor 
is aging 

Loss of power at site  Replace standby power 
phase monitor 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 
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13.6.1 Project Recommendations 
 
Due to the simplicity of project LC-1, it is recommended to be done when the operations and 
maintenance make their next routine visit to this station.  The other deficiencies identified at 
this station should be lumped together into one project due to the location of the station and 
its impact to private residents.  The timing of the recommended project is driven by the 
replacement of the Paco pumps which is critical to the operation of the station.   
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.  With the limited amount of components located in the wet 
well blower vault, installing Class 1, Division 2 rated components is less expensive than 
adding ventilation and therefore recommended.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 13-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

LC-1 Must step over open 
space to access staircase 
landing – fall issue 

Access pump station 
from far side – requires 
clearing of brush 

As soon as 
possible 

N/A - 
Maintenance 

LC-2 Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 2018-2022 $360,000 

Wet well blower vault 
not built to area 
classification 

Replace components to 
meet classification 
requirements 

Intrinsically safe relay 
does not have required 
clearance or barriers 

Provide barrier 

Paco pumps are obsolete 
and condition is 
deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Wet well interior is aging Recoat interior of wet 
well 

Service entrance 
disconnect equipment is 
aging 

Replace service 
entrance disconnect 
equipment 

Panelboard Cutler 
Hammer load center 
nearing end of useful life 

Replace panelboard 

Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Primary and backup level 
indicators are aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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13.6.2 Project Justification 
 
The first project is a potential life - safety issue that directly affects the operation and 
maintenance staff.  This project will be complete by City staff and the costs associated with 
this project will not be included in the improvement project recommendations. 
The timing of the second recommended project is driven by the replacement of the Paco 
pumps due to its serviceability rating.  The consequence of failure of this component will 
reduce the level of service to the station below industry standards and regulatory 
requirements. 
 
The Paco pumps are no longer manufactured, making the pumps obsolete.  With the pumps 
no longer supported, service and replacement parts will be difficult to obtain, causing 
significant maintenance and repair delays.  These delays will result in the station operating 
on the sole reliance of one pump, without redundancy which does not meet regulatory 
requirements.  With continued wear on the pumps, maintaining and repairing the equipment 
that is obsolete will quickly become cost prohibitive. 
  
13.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 13-4 
have been implemented in the timeline identified.   
 
13.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 13-5 and 13-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 13-5 includes the current estimated remaining useful life prior to the 
completion of the capital improvement projects. 
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Table 13-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 

 
Table 13-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 13-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for most asset groups will increase significantly.   

 
Table 13-6 

Estimated Remaining Useful Life Following Capital Improvement Project 
Implementation 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
13.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 13-1 graphically represents the rehabilitation and replacement cost projections for the 
Lake Crest Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 13-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 13-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 13-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 13-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 13-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 14 
KILLARNEY 
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14.1 Killarney Pump Station General Description 
 
Date of Visit May 21st, 2014 
City of Bellevue Asset No. 187613 
Address 2177 Killarney Way SE 
Station configuration Wet well/Dry pit 
Original Construction 1966 
Major Rehabilitation/Upgrade 1996 
Number of Pumps 2 
Pump Horsepower 3 
Station Voltage/Phase 230/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 250 – 310 gpm 
 
14.1.1 Summary of Findings 
 
Killarney pump station is located adjacent to a private residence near a steep driveway and 
the lake.  The station receives flow from Flush 7 and discharges to the lake line.  There are a 
few electrical code issues at this station such as inadequate clearance and isolation of the 
intrinsically safe relay wiring.  The service entrance cabinet adjacent to the site is also rusting 
near the bottom.  There are two Paco pumps at this station that are obsolete per follow-up 
calls with both manufacturer (Grundfos) and manufacturer’s representative (Pumptech). 
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Table 14-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 14-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

K-1 Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 2018-2022 $181,000 

Electrical clearance 
between power and 
control panel and pump 
does not meet code 

Provide adequate 
clearance  

Intrinsically safe relay 
wiring does not have 
required clearance of 
barriers 

Provide barrier 

Paco pumps are obsolete 
and condition is 
deteriorating 

Replace Paco pumps 
and motors 

Backflow assembly 
enclosure requires drain 
to daylight 

Install device above 
grade in an enclosure 

K-2 Wet well interior coating 
failing 

Recoat interior of wet 
well  

2023-2027 $213,000 

Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Primary and backup 
level indicators are aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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14.2 Site 
14.2.1 Site Description 

Vehicle access to site Steep driveway, switch back pavement 
driveway, parking 20’ from station 

Landscaping Heavy cover – fir trees 
Site lighting None 
Fencing/security None 
Public accessibility to site Within unmarked/unimproved public R.O.W 

General observations/notes from field visit: 

 Six steps down to station from parking 
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Steep driveway, switch back pavement 
driveway

Six steps down to station from parking

Vehicle parking adjacent to station and 
home
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14.3 Station Facilities 
14.3.1 Wet Well – Structure and Accessories 
14.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Manhole lid and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6”x13’-6”* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) (2) 8” above operating level 
Lighting Yes, dim lighting 
Ventilation Yes 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

14.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Ground surface inspection identified interior appears to be in good 
condition with some delamination of the interior coating.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  
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Wet well access hatch Interior of wet well
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14.3.2 Dry Pit – Structure and Accessories 
14.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Lift assist hatch and spiral staircase 
Access fall protection Yes, chain across one side of hatch 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x8’-6”x13’-6”* 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

14.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 No equipment access hatch 
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Lift assist access hatch and spiral 
staircase, chain fall protection on one 
side

Ceiling of dry pit, rail with no equipment 
access hatch
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14.3.3 Wet Well Blower Vault – Structure and Accessories 

14.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection Yes, chain on one side of hatch 
Access locked Yes 
Access intrusion alarm No 
General dimensions 4’x4’x4’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

14.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 
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Wet well blower vault hatch, chain fall 
protection on one side

Interior of wet well blower vault
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14.4 Mechanical 
14.4.1 Pumps 
Pump System Performance 
 
The field test performance of the pumps at Killarney Pump Station measured a significantly 
lower flow (~280 gpm vs. 350 gpm) and lower head (~9.5 ft vs. 15.5 ft).  Plotting the 
measured point against the original design point, it appears that the pump has experienced 
significant wear.  Given the degradation in capacity, the City should confirm that the 
pumping capacity is not nearing the peak design flow. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 14-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 58.5 952 62.13 950 

May-13 52.59 528 50.69 521 
Jun-13 57.39 495 54 499 
Jul-13 48.15 501 64.32 505 

Aug-13 50.36 482 57.62 482 
Sep-13 49.68 468 44.31 466 
Oct-13 49.14 430 47.01 432 

Nov-13 56.93 417 46.1 419 
Dec-13 72.2 533 49.79 530 
Jan-14 52.14 527 48.48 525 
Feb-14 49.55 554 50.27 555 

Mar-14 84.23 630 63.23 656 

Total 680.86 6,517 637.95 6,540 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.9 0.7 1.7 0.7 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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14.4.1.1 Pump 1 – City of Bellevue Asset No. 193863 

Pump style Vertical, centrifugal non-clog 
Make Paco Pumps 
Model 52-NCF-49511-X46D0Y-77 
Serial No. TK95A0056801A 
Horsepower 3 
Voltage/phase 460/230/3 phase 
Date of installation 1996 
Design Conditions 350 gpm @ 15.5 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, trolley chain hoist and rail 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump has 
experienced significant wear but the reliability is still acceptable.  

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 1 Drawdown Test 

Static head (feet) 3.4 
Calculated pumping capacity 245 – 250 gpm 
Total Dynamic head (feet) 10.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pumping capacity appears to be significantly lower than the design flow, low flow 
and head may be a strong indication of wear 
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Duplex configuration, Pump 1 in 
foreground

Rag removal from Pump 1 was 
performed during evaluation visit

Pump 1 showing signs of aging on 
exterior
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14.4.1.2 Pump 2 – City of Bellevue Asset No. 193874 

Pump style Vertical, centrifugal non-clog 
Make Paco Pumps 
Model 52-NCF-49511-X46D0Y-77 
Serial No. TK95A0056801A 
Horsepower 3 
Voltage/phase 460/230/3 phase 
Date of installation 1996 
Design Conditions 350 gpm @ 15.5 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, trolley chain hoist and rail 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump has 
experienced significant wear but the reliability is still acceptable. 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 2 Drawdown Test 

Static head (feet) 3.4 
Calculated pumping capacity 305 – 310 gpm 
Total Dynamic head (feet) 8 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pumping capacity appears to be significantly lower than the design flow, low flow 
and head may be a strong indication of wear 
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Duplex configuration, Pump 2 in 
background

Pump 2 showing signs of aging on 
exterior
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14.4.2. Exposed Piping and Valves 
14.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats to pump, horizontal axis of rotation 

14.4.2.2 Discharge Piping/Valve(s)  

Size 4”  
Material DI 
Valve Type(s) Plug valve and ball check valve, vertical 

installation 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 
  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 14-19
Killarney

Plug valve isolation for suction piping Ball check valve vertical installation and 
plug valve on discharge piping

Ball check valve vertical installation on 
discharge piping
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14.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
14.4.4 Washdown Water 
 
Supply Domestic/Metered 
Access Hose bibb in two locations of dry pit 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection Below grade box 

General observations/notes from field visit: 

 Backflow assembly below grade in meter box, no drain to daylight – does not meet 
code for installation 
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Backflow prevention assembly in below 
grade box
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14.4.5 Ventilation 
14.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 400 CFM @ 0.47” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
14.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location 5’ AFF of dry pit 
Fan type Axial 
Airflow rate 1300 CFM @ 0.72” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – Easily accessible  

General observations/notes from field visit: 

 Some rusting on pipe 
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Wet well supply fan located in wet well 
blower vault

Supply fan located 5 feet AFF in dry pit
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14.5 Electrical 
14.5.1 Electrical Service  
14.5.1.1 Electrical Service Description 

Voltage 230 
Phases 3 
Utility transformer Unknown 
Service meter location Outside of service equipment cabinet 

5.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from driveway; housed in power cabinet 
 
14.5.2 Backup Power 
14.5.2.1 Backup Power Description  

Type Generator receptacle 
Location On wood post 
Transfer switch type Manual 
Transfer switch location Service entrance equipment cabinet 

14.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; equipment is accessible from driveway; located in 
power cabinet 
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Utility service meter on outside of 
service equipment cabinet

Interior of service equipment cabinet

Generator receptacle on wood post
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14.5.3 Site – Panelboard 
14.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 240/120/1 phase 
Manufacturer Square D 
Model D20B1 

14.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

14.5.4 Site - Starters  
14.5.4.1 Starters Description 

Starters (2) FVNR Starters 

14.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Starters and circuit breakers are Westinghouse and appear to be in good 
condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Panelboard located in dry pit, appears to 
be in good condition

Starters located in dry pit, appears to be 
in good condition

Westinghouse circuit breakers appear to be in good 
condition
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14.5.5 Site – Telemetry Control Panel 
14.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376848 
Location Dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Hydroranger 100 
Secondary Level Indication High level float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In service equipment cabinet 

14.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Telemetry control panel located in dry 
pit, appears to be in good condition 

Telephone network interface located in 
service equipment cabinet
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14.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 14-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Electrical clearance 
between power and 
control panel and pump 
does not meet code 

Potential safety issue  Provide adequate 
clearance 

Intrinsically safe relay 
wiring does not have 
required clearance of 
barriers 

Intrinsically safe relay 
clearance does not meet 
code requirements 

 Provide barrier 

Paco pumps are obsolete 
and condition is 
deteriorating 

Paco pumps will not be 
serviceable in near future 

 Replace pumps and 
motors 

Backflow assembly 
enclosure requires drain 
to daylight 

Does not meet code, 
potential for cross-
connection 

 Install device above grade 
in an enclosure 

Wet well interior coating 
failing 

May decrease integrity of 
wet well structure 

 Re-coat interior of wet 
well 

Standby power phase 
monitor is aging 

Loss of power at site  Replace standby power 
phase monitor 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 
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14.6.1 Project Recommendations 
 
The deficiencies identified at this station were separated in two separate projects.  The first 
project includes the various code issues identified at this site as well as the replacement of 
the pumps and motors.  The timing of this recommended project is driven by the replacement 
of the Paco pumps which is critical to the operation of the station. 
 
The second project includes recoating the wet well and replacing the standby power phase 
monitor and primary and backup level indicators.  All of these components are estimated to 
reach its end of useful life within the 2023 to 2027 time frame so this project should be 
completed during this time. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 14-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

K-1 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2018-2022 $181,000 

Electrical clearance 
between power and 
control panel and 
pump does not meet 
code 

Provide adequate 
clearance  

Intrinsically safe relay 
wiring does not have 
required clearance of 
barriers 

Provide barrier 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps 
and motors 

Backflow assembly 
enclosure requires 
drain to daylight 

Install device above 
grade in an enclosure 

K-2 Wet well interior 
coating failing 

Recoat interior of wet 
well  

2023-2027 $213,000 

Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Primary and backup 
level indicators are 
aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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14.6.2 Project Justification 
 
The timing of the first recommended project is driven by the replacement of the Paco pumps 
due to its serviceability rating.  The Paco pumps are no longer manufactured, making the 
pumps obsolete.  Also, based on the drawdown tests, their capacity appears to have 
deteriorated.  With the pumps no longer supported, service and replacement parts will be 
difficult to obtain, causing significant maintenance and repair delays.  These delays will 
result in the station operating on the sole reliance of one pump, without redundancy which 
does not meet regulatory requirements.  With continued wear on the pumps, maintaining and 
repairing the equipment that is obsolete will quickly become cost prohibitive. 
 
The second project is necessary to insure the structural integrity of the wet well is not 
compromised. 
 
14.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 14-4 
have been implemented in the timeline identified.   
 
14.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 14-5 and 14-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 14-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 

 
Table 14-5 

Current Estimated Remaining Useful Life 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 

 
Table 14-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 14-4 are complete.  Upon completion of the recommended projects the 
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remaining useful life of the pump station and rotating assembly will increase significantly.  
The estimated remaining useful life of the electrical system and telemetry system will remain 
the same since the recommended projects only includes the rehabilitation and replacement of 
a few electrical and telemetry components.  
 

Table 14-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
14.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 14-1 graphically represents the rehabilitation and replacement cost projections for the 
Killarney Pump Station over the next 75 years.  Estimated cost summaries for the short term 
period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the 
longer term period, effectively years 2027 to 2089, are based on the values from Section 4, 
Long Term Resource Planning.  Table 14-7 shows highlighted values taken from Section 4 to 
show the estimated rehabilitation costs based on the complexity and size of this pump 
station.  Table 14-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 14-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 14-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 

 
 



14-1529 Page 14-37  WWPS Evaluation 
May 2015 Killarney City of Bellevue 

  
Figure 14-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 15 
MEYDENBAUER 
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15.1 Meydenbauer Pump Station General Description 
 
Date of Visit May 21st, 2014 
City of Bellevue Asset No. 187604 
Address 9931 Shoreland Dr SE 
Station configuration Wet well/Dry pit 
Original Construction 1961 
Major Rehabilitation/Upgrade 1995 
Number of Pumps 2 
Pump Horsepower 10 
Station Voltage/Phase 240/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 270 – 330 gpm 
 
15.1.1 Summary of Findings 
 
Meydenbauer pump station is located adjacent to a two-way street on 100th Ave SE in the 
sidewalk area.  All of the vaults at this station are raised approximately 12” to 18” above the 
ground.  This station receives flow from Flush 6 and discharges flow through a dedicated 
force main.  Significant deficiencies at this station includes inadequate clearance of the 
intrinsically safe relay wiring and lower corrosion on the outdoor service cabinet.   
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Table 15-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 15-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

M-1 Gap between staircase 
and wall – safety issue 

Add grating between 
wall and staircase 

As soon as 
possible 

N/A - 
maintenance 

M-2 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2018-2022 $343,000 

Intrinsically safe relay 
wiring does not have 
required clearance or 
barriers 

Provide barrier 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Corrosion of service 
cabinet at base and 
City owned meter base 

Repair 

Wet well interior 
coating failing 

Recoat interior of wet 
well 

Utility power phase 
monitor and standby 
power phase monitor 
aging 

Replace utility power 
phase monitor and 
standby power phase 
monitor 

Primary and backup 
level indicators aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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15.2 Site 
15.2.1 Site Description	

Vehicle access to site Two-way street, parking adjacent to site 
Landscaping Paved space – prune bushes near site 
Site lighting None 
Fencing/security None 
Public accessibility to site Public access, adjacent to sidewalk along 

100th Ave SE 

General observations/notes from field visit: 

 Curb ends adjacent to sidewalk – potential tripping hazard for public 
 

 
 

  



Curb ends adjacent to sidewalk –
potential tripping hazard for public
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All vaults raised 12” – 18” above grade

Parking adjacent to station
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15.3 Station Facilities 
15.3.1 Wet Well – Structure and Accessories 
15.3.1.1 Wet Well General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6”x13’-6” deep* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) (2) 8”, above operating level 
Lighting Yes, dim lighting 
Ventilation Supply Fan 
Ventilation continuous Yes 
*Based on Record Drawings, unable to confirm in field. 

15.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Ground surface inspection identified interior coating is failing.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping   



Interior of wet well
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15.3.2 Dry Pit – Structure and Accessories 
15.3.2.1 Dry Pit General Description 

Area 
Current 

Classification 
 

Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Lift assist hatch and spiral staircase 
Access fall protection Yes, chain on one side 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x10’x13’-6” deep* 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

15.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Gap between spiral staircase and wall, no rail on staircase by gap, potential fall/safety 
issue 

 Grating on sump drain 
 No equipment access hatch 
  



Gap between spiral staircase and wall, no 
rail on staircase by gap
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Grating on sump drain

Ceiling of dry pit, rail with no equipment 
access hatch
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15.3.3 Wet Well Blower Vault – Structure and Accessories 

15.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 4’x5’x4’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

15.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Raised 18” off ground, step up 18” then step down onto ladder 
 
  



Wet well blower vault hatch, chain fall protection on 
one side
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Interior of wet well blower vault
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5.4 Mechanical 
5.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at the Meydenbauer Pump Station indicates that 
the facility is pumping at the intended design flow of 300 gpm with a slightly lower head (54 
ft vs. 57 ft).  Given the field test it appears the pumps are operating properly.  
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 15-1 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 58.5 952 62.13 950 

May-13 56.52 961 60.29 960 
Jun-13 55.85 930 56.99 930 
Jul-13 59.83 963 56.9 964 

Aug-13 60.38 944 62.25 947 
Sep-13 60.24 918 63.16 917 
Oct-13 53.54 904 63.81 907 

Nov-13 55.45 872 61.65 876 
Dec-13 58.58 926 67.64 928 
Jan-14 55.66 898 62.36 900 
Feb-14 53.03 845 60.7 842 

Mar-14 61.23 998 69.83 1,000 

Total 688.81 11,111 747.71 11,121 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.9 1.3 2.0 1.3 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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15.4.1.1 Pump 1 – City of Bellevue Asset No. 193842 

Pump style Vertical, centrifugal non-clog 
Make Paco Pumps 
Model 52-NCF-49511-X46D0Y-ZZ 
Serial No. TK95A0056901 
Horsepower 10 
Voltage/phase 460/230/3 phase 
Date of installation 1995 
Design Conditions 300 gpm @ 57 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, trolley hoist and rail 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 1 Drawdown Test 

Static head (feet) 52 
Calculated pumping capacity 270 – 285 gpm 
Total Dynamic head (feet) 54.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 The pump appears to be operating very close to the intended design pumping capacity 
  



Pump 1 showing signs of aging on 
exterior
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15.4.1.2 Pump 2 – City of Bellevue Asset No. 193843 

Pump style Vertical, centrifugal non-clog 
Make Paco Pumps 
Model 52-NCF-49511-X46D0Y-ZZ 
Serial No. TK95A0056903 
Horsepower 10 
Voltage/phase 460/230/3 phase 
Date of installation 1995 
Design Conditions 300 gpm @ 57 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, trolley hoist and rail 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 2 Drawdown Test 

Static head (feet) 52 
Calculated pumping capacity 270 – 335 gpm 
Total Dynamic head (feet) 53.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 The pump appears to be operating very close to the intended design pumping capacity 
 

  



Pump 2 showing signs of aging on 
exterior
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15.4.2. Exposed Piping and Valves 
15.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats to pump, horizontal axis of rotation 
 

15.4.2.2 Discharge Piping/Valve(s)  

Size 4” 
Material DI 
Valve Type(s) Ball check valve and plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Ball check valve, vertical installation 
  



Plug valve isolation for suction piping, horizontal 
installation - ideal
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Ball check valve vertical installation on 
discharge piping

Plug valve vertical installation on 
discharge piping
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15.4.3 Other Station Piping 

Bypass piping No 
Pig launching Yes, blind flange on wye – must go through 

plug valve 
Air release valves No 
Force main isolation 8” plug valve inside dry pit 
 
15.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in two locations in dry pit 

Backflow prevention assembly Zurn reduced pressure backflow device 
Enclosure/Freeze protection Two stacked water boxes/Heat tape 

General observations/notes from field visit: 

 12” above grade 
  



Backflow prevention assembly in two 
stacked water boxes, 12” above grade
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Backflow prevention assembly in 
water boxes

8” plug valve for force main isolation 
inside dry pit
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15.4.5 Ventilation 
15.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 400 CFM @ 0.47” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
15.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location 5’ AFF in dry pit 
Fan type Axial 
Airflow rate 1300 CFM @ 0.4” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
  



Wet well supply fan located in wet well blower vault
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Supply fan located 5 feet AFF in dry pit
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15.5 Electrical  
15.5.1 Electrical Service  
15.5.1.1 Electrical Service Description 

Voltage 240 
Phases  
Utility transformer Unknown 
Service meter location Outside service cabinet 

15.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Circuit breaker appears to be in good condition, repair corroding 
service cabinet and meter base  

Criticality Rating 3 – Station cannot operate without electrical service 

Serviceability Rating 1 – Standard parts; accessible from street located in power cabinet 

General observations/notes from field visit: 

 Service cabinet paint is chipping near bottom, conduit corroding near grade 
 
15.5.2 Backup Power 
15.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location Outside of service cabinet 
Transfer switch type Manual 
Transfer switch location Service cabinet 

15.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; equipment is accessible from street in power 
cabinet 
  



Service cabinet paint is chipping near bottom, conduit 
corroding near grade
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Transfer switch located in service cabinetGenerator receptacle located on outside 
service cabinet
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15.5.3 Site – Panelboard 
15.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 240/120/1 phase 
Manufacturer Square D 100A 
Model D20B1 EZ 

15.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Square D panelboard appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Good quality equipment; easily accessible in dry pit 

15.5.4 Site - Starters  
15.5.4.1 Starters Description 

Starters (2) FVNR Starters 

15.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Cutler Hammer starters and Westinghouse circuit breakers appear to be 
in good condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard equipment; equipment is in dry pit 
   



Panelboard located in dry pit
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Starters located in dry pit, appears to be 
in good condition
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15.5.5 Site – Telemetry Control Panel 
15.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376821 
Location In dry pit 
Configuration Integral w/ telemetry 
 
Primary Level Indication 

Ultrasonic, Siemens Multiranger 100 

Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In service cabinet 

15.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Telephone network interface located in 
service cabinet

Telemetry control panel with operator 
interface located in dry pit, appears to be 
in good condition
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15.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 15-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Gap between staircase and 
wall 

Potential fall and safety 
issue 

 Add grating between wall 
and staircase 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Intrinsically safe relay 
wiring does not have 
required clearance or 
barriers 

Does not meet code 
requirements 

 Provide barrier 

Paco pumps are obsolete 
and condition is 
deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace pumps, motors 
and motor drivers 

Corrosion of service cabinet 
at base and City owned 
meter base 

Loss of power at site  Repair 

Wet well interior coating 
failing 

May decrease integrity of 
wet well structure 

 Re-coat interior of wet 
well 

Utility power phase monitor 
and standby power phase 
monitor aging 

Loss of power at site  Replace utility power 
phase monitor and 
standby power phase 
monitor 

Primary and backup level 
indicators aging 

Loss of control at site  Replace primary and 
backup level indicators 
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15.6.1 Project Recommendations 
 
Due to the simplicity of project M-1, it is recommended to be done when the operations and 
maintenance make their next routine visit to this station.  The second project includes the 
remaining deficiencies identified at this station including the replacement of the Paco pumps.  
The timing of the recommended project is driven by the replacement of the Paco pumps 
which is critical to the operation of the station. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 15-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

M-1 Gap between staircase 
and wall – safety issue 

Add grating between 
wall and staircase 

As soon as 
possible 

N/A - 
maintenance 

M-2 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2018-2022 $343,000 

Intrinsically safe relay 
wiring does not have 
required clearance or 
barriers 

Provide barrier 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Corrosion of service 
cabinet at base and 
City owned meter base 

Repair 

Wet well interior 
coating failing 

Recoat interior of wet 
well 

Utility power phase 
monitor and standby 
power phase monitor 
aging 

Replace utility power 
phase monitor and 
standby power phase 
monitor 

Primary and backup 
level indicators aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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15.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the Paco pumps due 
to its serviceability rating  The consequence of failure of either of these components will 
reduce the level of service to the station below industry standards and regulatory 
requirements. 
   
The Paco pumps are no longer manufactured, making the pumps obsolete.  Also, based on 
the drawdown tests, their capacity appears to have deteriorated.  With the pumps no longer 
supported, service and replacement parts will be difficult to obtain, causing significant 
maintenance and repair delays.  These delays will result in the station operating on the sole 
reliance of one pump, without redundancy which does not meet regulatory requirements.  
With continued wear on the pumps, maintaining and repairing the equipment that is obsolete 
will quickly become cost prohibitive. 
 
15.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 15-4 
have been implemented in the timeline identified.   
 
15.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 15-5 and 15-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 15-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 

 
Table 15-5 

Current Estimated Remaining Useful Life 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 
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Table 15-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 15-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for most asset groups will increase significantly.  The 
telemetry system asset group will have the same estimated remaining life following 
completion of the recommended projects since significant telemetry equipment including the 
telemetry control panel will not be rehabilitated or replaced. 
 

Table 15-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
15.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 15-1 graphically represents the rehabilitation and replacement cost projections for the 
Meydenbauer Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 15-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 15-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 15-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 15-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 15-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 16 
BAGLEY 
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16.1 Bagley Pump Station General Description 
 
Date of Visit May 21st, 2014 
City of Bellevue Asset No. 187626 
Address 4400 Lake Washington Blvd SE 
Station configuration Wet well/Dry pit 
Original Construction 1968 
Major Rehabilitation/Upgrade 1996 
Number of Pumps 2 
Pump Horsepower 5 
Station Voltage/Phase 240/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 175 – 185 gpm 
 
16.1.1 Summary of Findings 
 
Bagley pump station is located in a large grassy area and is adjacent to the lake and 
Newcastle Beach Park.  This station receives flow from Flush 8 and Pleasure Point pump 
station and discharges flow through a dedicated force main.  This station has reported loss of 
pump redundancy meaning on occasion both pumps operate simultaneously to keep up with 
incoming flows.  The loss of pump redundancy reduces the stations level of service below 
industry standards and regulatory requirements.  Since this station has a loss of redundancy 
there is a concern that the station does not have sufficient capacity for incoming flows.  With 
a dedicated force main it is possible to increase the capacity at this station but the 
downstream capacity should be considered as well. 
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Table 16-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 16-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

B-1 Reported loss of pump 
redundancy 

Investigate reason for 
loss of pump 
redundancy 

2015-2018 $154,000 

Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 

Intrinsically safe relay 
wiring does not have 
required clearance or 
barrier 

Provide barrier 

Corrosion on back of 
service cabinet 

Repair 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps 
and motors 

Backflow assembly 
enclosure requires 
drain to daylight 

Install device above 
grade in an enclosure 

B-2 Wet well interior 
coating failing 

Recoat interior of wet 
well 

2023-2027 $210,000 

Primary and backup 
level indicators aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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16.2 Site 
16.2.1 Site Description 

Vehicle access to site Gravel driveway from paved park entrance, 
parking 100’ away from station 

Landscaping A lot of grass, City mows area and takes care 
of driveway  

Site lighting None 
Fencing/security None 
Public accessibility to site Minimal public access 

General observations/notes from field visit: 

 Somewhat steep, narrow ramp down from parking to station 
 
 

  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 16-5
Bagley

Parking adjacent to station on gravel 
driveway

Narrow paved path to station

A lot of grass surrounding station, City mows area
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16.3 Station Facilities 
16.3.1 Wet Well – Structure and Accessories 
16.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Manhole lid and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6”x13’-6” deep* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level 
Lighting None 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

16.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Ground surface inspection identified some delamination of interior 
coating.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 

 
 
  



Manhole lid and top portion of wet well Interior of wet well
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16.3.2 Dry Pit – Structure and Accessories 
16.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Access hatch and spiral staircase 
Access fall protection Yes, chain on one side of hatch 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x10’x13’-6” deep* 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

16.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 No equipment access hatch 
 Spiral stair case hand rail starts from beginning of treads down 
  



Lift assist hatch and chain fall protection 
on one side

Ceiling of dry pit, no equipment access 
hatch

Spiral staircase rail begins at top of 
staircase
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16.3.3 Wet Well Blower Vault – Structure and Accessories 

16.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection Yes, chain on one side of hatch 
Access locked Yes 
Access intrusion alarm No 
General dimensions 4’x4’x4’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

16.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 
  



Wet well blower vault hatch, chain fall 
protection on one side
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16.3.4 Odor Control Fan Vault – Structure and Accessories 
16.3.4.1 Odor Control Fan Vault General Description 

Area 
Current 

Classification Rationale 
Odor Control Fan Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 5’x5’-6”x5’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

16.3.4.2 Odor Control Fan Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition. 

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Flexible piping “sucked in”, rigid and stuck in that position even when wet well lid 
opened 

 Some rusting and water in vault 
 
  



Interior of odor control fan vault, some 
rusting and water in vault

Piping imploded near red hand-wheel, 
stuck in rigid position even when wet 
well lid opened
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16.4 Mechanical 
16.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at the Bagley Pump Station indicates that the 
facility is pumping at just over one half of the intended design pumping capacity (~180 gpm 
vs. 300 gpm).  Given that this point generally falls along the designated impeller curve, it is 
likely that the current head condition is greater than the anticipated design and/or original 
installation.  Additionally, the location of the measured operating point, and even the design 
operating point, is far to the left of the curve.  Operating at this end of the curve has the 
potential to experience a number of hydraulic problems, largely surrounding low velocities 
through the pump that may contribute to ragging and recirculation.  Given the degradation in 
capacity, the City should confirm that the pumping capacity is not nearing the peak design 
flow. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 16-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 44.91 1,257 44.38 1,254 

May-13 46.53 1,347 46.35 1,346 
Jun-13 43.82 1,330 42.25 1,330 
Jul-13 42.59 1,331 41.41 1,331 

Aug-13 39.56 1,242 38.81 1,250 
Sep-13 35.19 1,074 34.93 1,085 
Oct-13 37.56 1,138 37.44 1,139 

Nov-13 37.93 1,115 39.5 1,112 
Dec-13 39.91 1,172 39.86 1,172 
Jan-14 41.05 1,099 39.62 1,100 
Feb-14 39.66 1,048 37.64 1,052 

Mar-14 45.86 1,260 43.94 1,264 

Total 494.57 14,413 486.13 14,435 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.4 1.6 1.3 1.6 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
  



14-1529 Page 16-15  WWPS Evaluation 
May 2015 Bagley City of Bellevue 

 



14-1529 Page 16-16  WWPS Evaluation 
May 2015 Bagley City of Bellevue 

16.4.1.1 Pump 1 – City of Bellevue Asset No. 193868 

Pump style Vertical, centrifugal non-clog 
Make Paco Pumps 
Model 52-NCF-49511-X46D0Y-ZZ 
Serial No. TK95A0056701B 
Horsepower 5 
Voltage/phase 460/230/3 phase 
Date of installation 1996 
Design Conditions 300 gpm @ 36 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Trolley/hoist and rail  
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 4 – Pump 1 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Quiet pump under operation 
 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 1 Drawdown Test 

Static head (feet) 25 
Calculated pumping capacity 175 – 180 gpm 
Total Dynamic head (feet) 35 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pump is operating at about two-thirds of intended design pumping capacity  
  



Duplex configuration, pump #1 in 
foreground

Pump #1 showing signs of aging on 
exterior
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16.4.1.2 Pump 2 – City of Bellevue Asset No. 193869 

Pump style Vertical, centrifugal non-clog 
Make Paco Pumps 
Model 52-NCF-49511-X46D0Y-ZZ 
Serial No. TK95A0056701A 
Horsepower 5 
Voltage/phase 460/230/3 phase 
Date of installation 1996 
Design Conditions 300 gpm @ 36 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Trolley/hoist and rail 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 4 – Pump 2 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Quiet pump under operation 
 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 2 Drawdown Test 

Static head (feet) 25 
Calculated pumping capacity 185 gpm 
Total Dynamic head (feet) 35 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pump is operating at about two-thirds of intended design pumping capacity  
 

 
  



Duplex configuration, pump #1 on the 
right

Pump #2 showing signs of aging on 
exterior
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16.4.2. Exposed Piping and Valves 
16.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats to pump, vertical axis of orientation – not ideal 
 

16.4.2.2 Discharge Piping/Valve(s)  

Size 4” 
Material DI 
Valve Type(s) Plug valve and ball check valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats up – ideal  
 Ball check valve vertical installation 

  



Plug valve isolation for suction piping, 
vertical axis of orientation – not ideal
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Ball check valve and plug valve on 
discharge piping

Ball check valve, vertical orientation
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16.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
16.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in two locations in dry pit 
Backflow prevention assembly Zurn reduced pressure backflow device 
Enclosure/Freeze protection Underground meter box/Heat tape 

General observations/notes from field visit: 

 Backflow assembly in below grade meter box, no drain to daylight – does not meet 
code for installation 

  



Backflow prevention assembly in below 
grade box
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16.4.5 Ventilation 
16.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 400 CFM @ 0.48” SP* 
*Based on Record Drawings, unable to confirm in field. 

Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical, failure would not significantly affect station operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
16.4.5.2 Wet Well Ventilation (Exhaust Fan) 

Location Odor control fan vault 
Fan type Centrifugal? 
Airflow rate 400 CFM @ 12” SP* 
*Based on Record Drawings, unable to confirm in field. 

Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical, failure would not significantly affect station operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
16.4.5.3 Dry Pit Ventilation (Supply Fan) 
Location 5’ AFF in dry pit 
Fan type Axial 
Airflow rate 1300 CFM @ 0.52” SP 
*Based on Record Drawings, unable to confirm in field. 

Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical, failure would not significantly affect station operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 



Wet well supply fan located in wet well blower vault

Wet well exhaust fan located in odor 
control fan vault
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Supply fan located 5 feet AFF in dry pit



14-1529 Page 16-26  WWPS Evaluation 
May 2015 Bagley City of Bellevue 

16.5 Electrical 
16.5.1 Electrical Service  
16.5.1.1 Electrical Service Description 

Voltage 240 
Phases 3 
Utility transformer Pad mounted 
Service meter location On side of service cabinet 

16.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; equipment is in driveway and easily accessed 
 
16.5.2 Backup Power 
16.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location On side of service cabinet 
Transfer switch type Manual 
Transfer switch location In service cabinet 

16.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; equipment is in driveway and easily accessed 

General observations/notes from field visit: 

 Some paint chipping/rusting near bottom of service cabinet 
  



Generator receptacle and service meter 
located on service cabinet

Interior of service cabinet including 
manual transfer switch
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Some paint chipping/rusting near bottom of service 
cabinet
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16.5.3 Site – Panelboard 
16.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 120/240/1 phase 
Manufacturer Square D 
Model D20B1 

16.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition but with some surface rust 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

16.5.4 Site - Starters  
16.5.4.1 Starters Description 

Starters (2) FVNR Starters 

16.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
  



Panelboard located in dry pit, appears to 
be in good condition with some surface 
rust

Starters located in dry pit, appears to be 
in good condition
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16.5.5 Site – Telemetry Control Panel 
16.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376887 
Location In dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In service cabinet 

16.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
  



Telemetry control panel with operator 
interface located in dry pit, appears to be 
in good condition

Telephone network interface in service 
cabinet
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16.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 16-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Reported loss of pump 
redundancy 

Reduces the station’s level 
of service below industry 
standards and regulatory 
requirements 

 Investigate reason for loss 
of pump redundancy 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Intrinsically safe relay 
wiring does not have 
required clearance or barrier 

Does not meet code 
requirement 

 Provide barrier 

Corrosion on back of 
service cabinet 

Loss of power at site  Repair service cabinet 

Paco pumps are obsolete 
and condition is 
deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace pumps and motors

Backflow assembly 
enclosure requires drain to 
daylight 

Does not meet code, 
potential for cross-
connection 

 Install device above grade 
in an enclosure 

Wet well interior coating 
failing 

May decrease integrity of 
wet well structure 

 Re-coat interior of wet 
well 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 
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16.6.1 Project Recommendations 
 
The deficiencies identified were separated into two separate projects.  The timing of the first 
recommended project should be complete between 2015 and 2018 since the station has 
reported loss of pump redundancy.  Since this station has a loss of redundancy there is a 
concern that the station does not have sufficient capacity for incoming flows.  With a 
dedicated force main it is possible to increase the capacity at this station but the downstream 
capacity should be considered as well. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 16-4 
Summary of Improvement Project Recommendations 

 
Project ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

B-1 Reported loss of pump 
redundancy 

Investigate reason for 
loss of pump 
redundancy 

2015-2018 $154,000 

Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 

Intrinsically safe relay 
wiring does not have 
required clearance or 
barrier 

Provide barrier 

Corrosion on back of 
service cabinet 

Repair service cabinet 

Paco pumps are obsolete 
and condition is 
deteriorating 

Replace Paco pumps 
and motors 

Backflow assembly 
enclosure requires drain 
to daylight 

Install device above 
grade in an enclosure 

B-2 Wet well interior coating 
failing 

Recoat interior of wet 
well 

2023-2027 $210,000 

Primary and backup 
level indicators are aging 

Replace primary and 
backup level 
indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
16.6.2 Project Justification 
 
The timing of the recommended projects is driven by the reported loss of redundancy at this 
station which does not meet regulatory requirements and the station does not meet the 
minimum level of service. 
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In addition to the loss of redundancy, the Paco pumps at this station are no longer 
manufactured, making the pumps obsolete.  With the pumps no longer supported, service and 
replacement parts will be difficult to obtain, causing significant maintenance and repair 
delays.  These delays will result in the station operating on the sole reliance of one pump 
which is challenging since this station on occasion relies on both pumps to keep up with 
flows. 
 
Continued deterioration of the wet well coating may decrease the structural integrity of the 
wet well.  If proper coating of the wet well is not done within the recommended time frame 
(2023-2027), the remaining useful life of the wet well structure could decrease significantly 
causing the replacement of the station to occur at an accelerated time frame. 
 
16.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 16-4 
have been implemented in the timeline identified.   
 
16.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 16-5 and 16-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 16-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
 

Table 16-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

3 1 0 - 3 10-15 

Electrical System 1 1 0 - 1 30-35 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 

 
Table 16-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 16-4 are complete.  Upon completion of the recommended projects the 
remaining useful life for most asset groups will increase significantly with the exception of 
the telemetry system.  The estimated remaining useful life will remain the same since the 
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recommended projects do not include the replacement of significant telemetry equipment 
including the telemetry control panel.  Thus the condition and estimated remaining life for 
this asset group will remain unchanged. 
 

Table 16-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
16.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 16-1 graphically represents the rehabilitation and replacement cost projections for the 
Bagley Pump Station over the next 75 years.  Estimated cost summaries for the short term 
period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the 
longer term period, effectively years 2027 to 2089, are based on the values from Section 4, 
Long Term Resource Planning.  Table 16-7 shows highlighted values taken from Section 4 to 
show the estimated rehabilitation costs based on the complexity and size of this pump 
station.  Table 16-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 16-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 16-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 16-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 17 
PLEASURE POINT 
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17.1 Pleasure Point Pump Station General Description 
 
Date of Visit May 28th, 2014 
City of Bellevue Asset No. 187625 
Address 5600 Pleasure Point Rd SE 
Station configuration Wet well/Dry pit 
Original Construction 1965 
Major Rehabilitation/Upgrade 1998 
Number of Pumps 2 
Pump Horsepower 1 
Station Voltage/Phase 240/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 240 – 250 gpm 
 
17.1.1 Summary of Findings 
 
Pleasure Point pump station is located between two private residences surrounded by bushes 
and foliage maintained by others.  The pump station receives flow from Flush 8 and 
discharges to the lake line.  The station has reported loss of pump redundancy meaning on 
occasion both pumps operate simultaneously to keep up with incoming flows.  The loss of 
pump redundancy reduces the stations level of service below industry standards and 
regulatory requirements.  Since this station has a loss of redundancy there is a concern that 
the station does not have sufficient capacity for incoming flows.  However, since this station 
discharges to the lake line, there is a concern that the station is recirculating back to itself due 
to insufficient downstream capacity meaning an increase in station capacity would not 
address the loss of redundancy. 
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Table 17-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 17-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

PP-1 Reported loss of pump 
redundancy 

Investigate reasoning 
for loss of pump 
redundancy 

2015-2018 $150,000 

Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 

Service cabinet is 
corroded 

Repair service cabinet 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Backflow assembly 
enclosure requires 
drain to daylight 

Install device above 
grade in an enclosure 

PP-2 Wet well interior 
coating failing 

Recoat interior of wet 
well 

2023-2027 $210,000 

Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Primary and backup 
level indicators are 
aging 

Replace primary and 
back up level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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17.2 Site 
17.2.1 Site Description 

Vehicle access to site Paved one lane path, dead end, parking 
adjacent to station 

Landscaping None, taken care of by others 
Site lighting None 
Fencing/security None 
Public accessibility to site Full access to site, adjacent to resident 

garages 
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Parking adjacent to station at dead end A lot of shrubs surrounding station, 
maintained by others
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17.3 Station Facilities 
17.3.1 Wet Well – Structure and Accessories 
17.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 12’x8’-6”x13’-6” deep* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level 
Lighting Yes 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

17.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Ground surface inspection identified interior coating showing signs of 
degradation.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  
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Interior of wet well, showing signs of 
degradation
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17.3.2 Dry Pit – Structure and Accessories 
17.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder to first level, 

spiral staircase down to bottom level 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x10’x17’ deep + 8’-6” first level 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 

17.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Some coating failing near bottom/floor of dry pit 
 Top or first level added to station when grade was raised for surrounding 

development 
 Narrow access around dry pit hatch 
 Grating on sump drain 
 No equipment access hatch 
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Lift assist hatch and post to access 
ladder to first level

Ladder to first level landing, spiral stair 
case down to bottom level

Grating on sump drain, note some 
coating failing near bottom of wall

Narrow access around dry pit hatch
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17.3.3 Wet Well Blower Vault – Structure and Accessories 

17.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 5’x5’x5’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

17.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Vault floor is damp 
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Interior of wet well blower vault
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17.4 Mechanical 
17.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at the Pleasure Point Pump Station indicates that 
the facility is pumping at almost double the design flow (~245 gpm vs. 125 gpm) and half the 
pressure head (~5 ft vs. 11 ft).  Assuming the accuracies of the measurements are reasonable 
and based on the pumping system head comparison in the following figure, it is possible that 
the design system head condition was overestimated relative to the current situation.  
Additionally, falling so far below the pump design curve, it seems that pump wear may be 
prevalent.  Given that the pumps are successfully operating and the conveyed flow is greater 
than the original design point, there are no concerns over this installation. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 17-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 33.61 300 33.73 297 

May-13 32.92 320 31.49 326 
Jun-13 35.55 297 33.55 301 
Jul-13 44.1 313 43.09 309 

Aug-13 46.52 327 56.07 314 
Sep-13 32.04 318 31.78 320 
Oct-13 28.68 343 26.18 341 

Nov-13 29.78 340 28.98 344 
Dec-13 30.61 341 28.61 348 
Jan-14 27.5 316 26.76 327 
Feb-14 29.02 297 27.06 295 

Mar-14 25.74 326 26.32 320 

Total 396.07 3,838 393.62 3,842 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.1 0.4 1.1 0.4 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
   



14-1529 Page 17-13  WWPS Evaluation 
May 2015 Pleasure Point City of Bellevue 
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17.4.1.1 Pump 1 – City of Bellevue Asset No. 193772 

Pump style Vertical, centrifugal non-clog 

Make Paco Pumps 
Model 52-NCF-47011-X46D0Y-ZZ 
Serial No. 96A001923018B 
Horsepower 1.5 
Voltage/phase 240/3 
Date of installation 1998 
Design Conditions  125 gpm @ 12 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Trolley/hoist and rail 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 
Criticality Rating 4 – Pump 1 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 
Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 
General observations/notes from field visit: 

 Quiet under operation 
 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 

 
Pump 1 Drawdown Test 

Static head (feet) 3.8 
Calculated pumping capacity 245 
Total Dynamic head (feet) 5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pump appears to be operating near end of pump curve, cavitation could be a potential 
concern 
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Duplex configuration, pump 1 on the 
right

Pump 1 showing signs of aging on 
exterior
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17.4.1.2 Pump 2 – City of Bellevue Asset No. 193870 

Pump style Vertical, centrifugal non-clog 
Make Paco Pumps 
Model 52-NCF-47011-X46D0Y-ZZ 
Serial No. 96A001923018B 
Horsepower 1.5 
Voltage/phase 240/3 
Date of installation 1998 
Design Conditions 125 gpm @ 12 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Trolley/hoist and rail 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 
Criticality Rating 4 – Pump 2 is critical to the function of the station and not redundant, as 
both pumps have been reported as running simultaneously 
Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 
General observations/notes from field visit: 

 Quiet under operation 
 Hoisting rail is not marked with load capacity, as required by code 
 Reported loss of pump redundancy 
 

Pump 2 Drawdown Test 

Static head (feet) 3.8 
Calculated pumping capacity 250 gpm 
Total Dynamic head (feet) 5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Pump appears to be operating near end of pump curve, cavitation could be a potential 
concern 
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Duplex configuration, pump 2 on the 
left

Pump 2 showing signs of aging on 
exterior
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17.4.2. Exposed Piping and Valves 
17.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats to pump, horizontal axis of rotation - ideal 
 

17.4.2.2 Discharge Piping/Valve(s)  

Size 4” 
Material DI 
Valve Type(s) Ball check valve and plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Ball check valve slams when pump shuts down, vertical installation 
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Plug valve isolation for suction piping, horizontal axis 
of orientation - ideal

Ball check valve vertical installation 
and plug valve on discharge piping
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17.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
17.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in two locations in dry pit 
Backflow prevention assembly size & type Reduced pressure backflow device 
Enclosure/Freeze protection 12” above floor of air intake underground 

vault/Heat tape 

General observations/notes from field visit: 

 Backflow assembly located below grade, no drain to daylight – does not meet code 
for installation 
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Backflow prevention assembly in 
underground air intake vault
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17.4.5 Ventilation 
17.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 685 CFM @ 1” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 

17.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location 5’ AFF in dry pit 
Fan type Axial 
Airflow rate 1450 CFM @ 0.66” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed 
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Wet well supply fan located in wet well 
blower vault

Supply fan located 5 feet AFF in dry pit
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17.5 Electrical 
17.5.1 Electrical Service  
17.5.1.1 Electrical Service Description 

Voltage 240 
Phases 3 
Utility transformer Overhead, 2 transformers 
Service meter location On side of service cabinet 

17.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Circuit breaker and meter appear to be in good shape; power cabinet 
needs repair  

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 2 – Standard parts; accessible from driveway though meter base in 
bushes 
 
17.5.2 Backup Power 
17.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location Post mounted above in the driveway 
Transfer switch type Manual 
Transfer switch location Service cabinet 

17.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; equipment is accessible from driveway in power 
cabinet 

General observations/notes from field visit: 

 Rusty bolts on generator receptacle 
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Manual transfer switch located in 
service cabinet
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17.5.3 Site – Panelboard 
17.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 240/120/1 phase 
Manufacturer Siemens 
Model S1A18BL 050 CTS 

17.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Siemens panelboard appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

17.5.4 Site - Starters  
17.5.4.1 Starters Description 

Starters 230 VAC, (2) FVNR Starters 

17.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Square D starters and Westinghouse circuit breakers appears to be in 
good condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Panelboard located in dry pit, appears to 
be in good condition

Square D starters appear to be in good 
condition

Westinghouse circuit breakers appear to be 
in good condition
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17.5.5 Site – Telemetry Control Panel 
17.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376884 
Location In dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In service cabinet 

17.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

General observations/notes from field visit: 

 High level float timers in power and control panel, difficult to serve 
  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 17-29
Pleasure Point 

Telephone modem in telemetry control 
panel

Telephone network interface located in 
service cabinet
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17.6 Station Rehabilitation/Replacement Alternatives and Recommendations  
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 17-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Reported loss of pump 
redundancy 

Reduces the station’s level 
of service below industry 
standards and regulatory 
requirements 

 Investigate reasoning for 
loss of pump redundancy 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Service cabinet is corroded Loss of power at site  Repair service cabinet 
Paco pumps are obsolete and 
condition is deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace pumps, motors 
and motor drivers 

Backflow assembly 
enclosure requires drain to 
daylight 

Does not meet code 
requirement 

 Install device above grade 
in an enclosure 

Wet well interior coating 
failing 

May decrease integrity of 
wet well structure 

 Re-coat interior of wet 
well 

Standby power phase 
monitor is aging 

Loss of power at site  Replace standby power 
phase monitor 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 

 
17.6.1 Project Recommendations 
 
The recommended improvements were grouped into two projects 
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The first recommended project addresses deficiencies associated with the reported loss of 
pump redundancy.  This includes replacing the Paco pumps and repairing the service cabinet 
that is corroded.  The timing of this project is driven by the reported loss of pump 
redundancy at the station which speeds the projects up to the first time frame from 2015 to 
2018.  Since this station has a loss of redundancy there is a concern that the station does not 
have sufficient capacity for incoming flows.  However, since this station discharges to the 
lake line, there is a concern that the station is recirculating back to itself due to insufficient 
downstream capacity meaning an increase in station capacity would not address the loss of 
redundancy. 
 
The second recommended project includes all other deficiencies identified at this station.  
This includes recoating the interior of the wet well and replacing the standby power phase 
monitor as well as the primary and backup level indicators.  The summary of deficiencies 
and recommendations represent the most cost effective alternative based on engineering 
judgment. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
  



14-1529 Page 17-32  WWPS Evaluation 
May 2015 Pleasure Point City of Bellevue 

Table 17-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

PP-1 Reported loss of pump 
redundancy  

Investigate reasoning for 
loss of pump redundancy 

2015-2018 $150,000 

Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 

Service cabinet is 
corroded 

Repair service cabinet 

Paco pumps are obsolete 
and condition is 
deteriorating 

Replace Paco pumps, 
motors and motor drivers 

Backflow assembly 
enclosure requires drain 
to daylight 

Install device above 
grade in an enclosure 

PP-2 Wet well interior coating 
failing 

Recoat interior of wet 
well 

2023-2027 $210,000 

Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Primary and backup level 
indicators are aging 

Replace primary and 
back up level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%) 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
17.6.2 Project Justification 
 
The timing of the recommended projects is driven by the reported loss of redundancy at this 
station which does not meet regulatory requirements and the station does not meet the 
minimum level of service. 
 
In addition to the loss of redundancy, the Paco pumps at this station are no longer 
manufactured, making the pumps obsolete.  With the pumps no longer supported, service and 
replacement parts will be difficult to obtain, causing significant maintenance and repair 
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delays.  These delays will result in the station operating on the sole reliance of one pump 
which is challenging since this station on occasion relies on both pumps to keep up with 
flows. 
 
The second project is recommended due to the continued wear on equipment over time and 
the potential decrease in integrity of the wet well structure.   
 
17.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 17-4 
have been implemented in the timeline identified.   
 
17.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 17-5 and 17-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 17-5 includes the current estimated remaining useful life prior to 
implementation of the capital improvement projects. 
 

Table 17-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 3 5 0 - 5 0-5 
 
Table 17-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 17-4 are complete.  Upon completion of the recommended projects the 
remaining useful life for most asset groups will increase significantly with the exception of 
the telemetry system.  The estimated remaining useful life will remain the same since the 
recommended projects do not include the replacement of significant telemetry equipment 
including the telemetry control panel.  Thus the condition and estimated remaining life for 
this asset group will remain unchanged. 
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Table 17-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 0 0 - 1 15-20 
Telemetry System 1 0 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 

 
17.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 17-1 graphically represents the rehabilitation and replacement cost projections for the 
Pleasure Point Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 17-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 17-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 17-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 17-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 

 
 
 
 



14-1529 Page 17-37  WWPS Evaluation 
May 2015 Pleasure Point City of Bellevue 

Figure 17-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 18 
KIMBERLEE PARK 
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18.1 Kimberlee Park Pump Station General Description 
 
Date of Visit May 28th, 2014 
City of Bellevue Asset No. 187589 
Address 11001 SE 56th SE 
Station configuration Wet well/Dry pit 
Original Construction 1993 
Major Rehabilitation/Upgrade 2007 – does not include pump upgrade 
Number of Pumps 2 
Pump Horsepower 40 
Station Voltage/Phase 480/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 395 – 405 gpm 
 
18.1.1 Summary of Findings 
 
Kimberlee Park pump station is a formerly owned Coal Creek station.  It is located adjacent 
to the I-405 and Kimberlee Park with two access points through Kimberlee Park or the paved 
driveway with a secured gate.  This pump station does not receive flow from other pump 
stations and discharges to a gravity line.  One deficiency identified at this site is an 
undersized transformer and main disconnect which is not properly sized to run both pumps.  
Another deficiency identified at this site is the difficult access to the lower level via the 
ladder.  The ladder is not centered and the grating beam limits your ability to step down on 
the ladder rungs, this introduces a potential fall and safety hazard. 
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Table 18-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 18-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

KP-1 Concrete spalled in dry 
pit top corner 

Patch to prevent further 
deterioration 

As Soon As 
Possible 

N/A - 
Maintenance 

KP-2 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2023-2027 $289,000 

Main disconnect is not 
properly sized to run 
both pumps 

Increase main 
disconnect to 200 A 
service to properly run 
both pumps 

Utility transformer is 
undersized 

Coordinate with utility 
to upsize transformer 

Access to lower level 
via ladder – safety 
issue 

Replace grating with 
common 2-leaf grating 
hatch, relocate ladder to 
center 

Cornell pumps and 
motors are degrading 
based on perceived age 

Replace pumps, motors 
and motor drivers 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 



14-1529 Page 18-4  WWPS Evaluation 
May 2015 Kimberlee Park City of Bellevue 

18.2 Site 
18.2.1 Site Description 

Vehicle access to site Narrow access paved one lane road (gated), 
also park above Kimberlee Park and walk 
down trail to station, parking distance 0 or 
100 yards 

Landscaping None, homeowners association takes care of 
mowing, etc 

Site lighting None 
Fencing/security None 
Public accessibility to site Full access, adjacent to public park 

General observations/notes from field visit: 

 Big grease problem reported – none identified in field 
 Moss growth on asphalt concrete – slippery 
 Gate to access road locked 
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Paved one lane road access, gated

General site layout, more moss growth on asphalt 
concrete and a lot of vegetation maintained by others

Moss growth on asphalt concrete
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18.3 Station Facilities 
18.3.1 Wet Well – Structure and Accessories 

18.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 

Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 12’x6’ with two 6’ risers on top 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 10”, above operating level* 
Lighting None 
Ventilation None 
Ventilation continuous N/A 
*Based on Record Drawings, unable to confirm in field. 

18.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Ground surface inspection identified interior appears to be in good 
condition.   
Criticality Rating 4 – Station cannot operate without functioning wet well 
Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  
General observations/notes from field visit: 

 Back-up wet well baffled structure 
 Overflow connected wet wells 
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Interior of wet well including connected 
overflow wet well

Interior of overflow wet well
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18.3.2 Dry Pit – Structure and Accessories 
18.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 

Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 7’-9”x9’-9”x10’ deep top floor, 8’-6” deep 

bottom floor 
Lighting Yes, adequate 
Ventilation Supply and exhaust fan 
Ventilation continuous No 

18.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Concrete spalled in top corner – reinforcing exposed and rusted.  Should be patched 
to prevent further deterioration. 

 Some rusting and delamination near access and at seam near bottom of the first floor 
 Access to lower level via ladder – safety issue – recommend replacing grating w/ 

common 2-leaf grating hatch, relocated ladder to center 
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Interior of first floor of dry pit

Concrete spalled in top corner –
reinforcing exposed and rusted

Some rusting near bottom of first floor 
seam

Access to lower level via ladder – safety 
issue
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18.3.3 Above Grade Blower Vents – Structure and Accessories 

18.3.3.1 Above Grade Blower Vents General Description 

Construction materials Metal 
Access description Screw driver sealed 
General dimensions 2’x3’-4”x2’ high 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

18.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Above grade blower vents appear to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 A lot of cobwebs/branches inside 
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Interior of above grade exhaust fan vents, 
a lot of cobwebs, some branches inside

Interior of above grade supply fan vents, a 
lot of cobwebs, some branches inside
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18.4 Mechanical 
18.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at the Kimberlee Park Pump Station measured a 
slightly higher flow (~400 gpm vs. 350 gpm) and lower head (164 ft vs. 175 ft) than the 
design flow.  Assuming the accuracies of the measurements are reasonable and based on the 
pumping system head comparison in the following figure, it is possible that the design 
system head condition was overestimated relative to the current situation.  Given the 
measured flow and head, it appears to be in reasonable alignment with the original design 
point.   
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 18-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 4.78 154 4.64 148 

May-13 5.21 168 5.13 171 
Jun-13 4.72 150 4.39 150 
Jul-13 4.77 145 4.27 145 

Aug-13 4.73 158 4.57 151 
Sep-13 4.81 151 4.54 151 
Oct-13 4.98 163 4.85 163 

Nov-13 5.25 161 4.78 157 
Dec-13 5.19 162 4.7 156 
Jan-14 5.05 150 4.76 149 
Feb-14 4.87 137 4.43 135 

Mar-14 5.38 162 4.63 160 

Total 59.74 1,861 55.69 1,836 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.2 0.2 0.2 0.2 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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18.4.1.1 Pump 1 – City of Bellevue Asset No. 193765 

Pump style Vertical 
Make Cornell Pumps 
Model 4414T-VC18DB 
Serial No. 77720 
Horsepower 40 
Voltage/phase 460/230/3 phase 
Date of installation 1993 
Design Conditions 350 gpm @ 175 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Crane, straight up 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations and drawdown testing the pump is in 
good condition with some degradation but the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Parts are available but the pump is somewhat difficult to access 

General observations/notes from field visit: 

 Mirrored pumps – opposite rotation 
 

Pump 1 Drawdown Test 

Static head (feet) 153 
Calculated pumping capacity 400 – 405 gpm 
Total Dynamic head (feet) 163.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 The measured flow and head appears to be in reasonable alignment with the original 
design point. 
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Pump 1 showing signs of aging on 
exterior

Pump and motor #1
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18.4.1.2 Pump 2 – City of Bellevue Asset No. 193768 

Pump style Vertical 
Make Cornell Pumps 
Model 4414T-VC18DB 
Serial No. 77720 
Horsepower 40 
Voltage/phase 460/230/3 phase 
Date of installation 1993 
Design Conditions 350gpm @ 175 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Crane, straight up 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations and drawdown testing the pump is in 
good condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 2 – Parts are available but the pump is somewhat difficult to access 

General observations/notes from field visit: 

 Mirrored pumps – opposite rotation 
 
Pump 2 Drawdown Test 

Static head (feet) 153 
Calculated pumping capacity 395 – 405 gpm 
Total Dynamic head (feet) 163.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 The measured flow and head appears to be in reasonable alignment with the original 
design point. 
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Pump 2 showing signs of aging on 
exterior
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18.4.2. Exposed Piping and Valves 
18.4.2.1 Suction Piping/Valve(s)  

Size 4” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats to pump, vertical axis of rotation – not ideal.  Should be addressed 
upon replacement of rotating assembly. 
 

18.4.2.2 Discharge Piping/Valve(s)  

Size 4” 
Material DI 
Valve Type(s) Swing check valve w/ outside weight lever 

and spring and plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seats to pump, vertical axis of rotation – not ideal.  Should be addressed 
upon replacement of rotating assembly. 

 Swing check valve slams upon shut down 
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Plug valve isolation for suction piping, 
vertical axis of orientation – not ideal

Plug valve isolation for discharge piping, 
vertical axis of orientation – not ideal

Swing check valve on discharge piping, 
with outside weight level and spring
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18.4.3 Other Station Piping 

Bypass piping No 
Pig launching Yes 
Air release valves No 
Force main isolation Isolation valve in access road, 20’ from 

station 

General observations/notes from field visit: 

 Pig launching possible 
 Force main drain to wet well 4” plug valve  

 
18.4.4 Washdown Water 

Supply Domestic/Metered 
Access Top floor of dry pit 
Backflow prevention assembly Wilkins reduced pressure backflow device 
Enclosure/Freeze protection Stainless steel above ground 

enclosure/Insulated 
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Backflow prevention assembly in above 
grade stainless steel insulated enclosure

Isolation valve in access road 
aproximately 20 feet from station
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18.4.5 Ventilation 
18.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Above grade, secure enclosure 
Fan type Centrifugal 
Airflow rate 225 CFM @ 0.3” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Both supply and exhaust fans at this facility – on/off confusing 
 
18.4.5.2 Wet Well Ventilation (Exhaust Fan) 

Location Above grade, secure enclosure 
Fan type Centrifugal 
Airflow rate 400 CFM @ 0.5” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
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Wet well supply fan located in above 
grade enclosure

Wet well exhaust fan located in above 
grade enclosure
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18.4.5.3 Dry Pit Ventilation (Exhaust Fan) 
 
Location In dry pit 
Fan type Centrifugal 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access 

General observations/notes from field visit: 

 Configuration different from other stations 
 
  



Exhaust fan located on first floor in dry 
pit

14-1529 
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Kimberlee Park
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18.5 Electrical 
18.5.1 Electrical Service  
18.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Underground vault 
Service meter location Outdoor rack  

18.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible down walkway equipment on outdoor 
rack 
 
18.5.2 Backup Power 
18.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location Adjacent to road 
Transfer switch type Manual 
Transfer switch location In dry pit 

18.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Service meter located on outdoor rack adjacent to 
station

Manual transfer switch located in dry pit
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18.5.3 Site – Panelboard 
18.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 240/120 
Manufacturer Square D Load Center 
Model Unknown 

18.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Load center is low quality but appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

18.5.4 Site - Starters  
18.5.4.1 Starters Description 

Starters (2) FVNR Starters 

18.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Starters and circuit breakers are GE & Furnas, appears to be in good 
condition 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Square D Panelboard located in dry pit on 
left side

Starters located in dry pit, appears to be 
in good condition
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18.5.5 Site – Telemetry Control Panel 
18.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376805 
Location In dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/SCADANET Network 

Module 
Telephone Network Interface Outdoor telephone pedestal 

18.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Power and control panel layout in dry pit

Telemetry control panel located in dry 
pit, appears to be in good condition

Telephone network interface located in 
outdoor telephone pedestal adjacent to 
station
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18.6 Station Rehabilitation/Replacement Alternatives and Recommendations  
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 18-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Concrete spalled in dry pit 
top corner 

May decrease integrity of 
dry pit structure 

 Patch to prevent further 
deterioration 

Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Main disconnect is not 
properly sized to run both 
pumps 

Pumps cannot run 
simultaneously if necessary 

 Increase main disconnect 
to 200 A service to 
properly run both pumps 

Utility transformer is 
undersized 

Loss of power at site  Coordinate with utility to 
upsize transformer 

Access to lower level via 
ladder – safety issue 

Fall and safety hazard  Replace grating with 
common 2-leaf grating 
hatch, relocate ladder to 
center 

Cornell pumps and motors 
are degrading based on 
perceived age 

Loss of service at site  Replace pumps, motors 
and motor drivers 

Telephone network 
interface termination box is 
aging 

Loss of control at site  Replace telephone 
network interface 
termination box 

No interior wet well coating May decrease integrity of 
wet well structure 

 Inspect/evaluate wet well 
for corrosion 
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18.6.1 Project Recommendations 
 
Due to the simplicity of project KP-1, it is recommended to be done when the operations and 
maintenance make their next routine visit to this station.  Per discussion with the City, since 
this station receives very low flows and there is a backup wet well, all other deficiencies 
were lumped together during the time frame when the rotating assembly will need to be 
replace.  This timeline is from 2023 to 2027.  The pumps that are currently installed at the 
station are oversized and upon replacement should be properly sized for the station’s needs.  
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit to provide safety for the public and staff when the vault hatches are in the open 
position.  Installing fall protection on the wet well access is not recommended due to its 
infrequent use, but when it is open for an extended period of time, temporary handrail should 
be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 18-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

KP-1 Concrete spalled in dry 
pit top corner 

Patch to prevent further 
deterioration 

As Soon As 
Possible 

N/A - 
Maintenance 

KP-2 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2023-2027 $289,000 

Main disconnect is not 
properly sized to run 
both pumps 

Increase main 
disconnect to 200 A 
service to properly run 
both pumps 

Utility transformer is 
undersized 

Coordinate with utility 
to upsize transformer 

Access to lower level 
via ladder – safety 
issue 

Replace grating with 
common 2-leaf grating 
hatch, relocate ladder to 
center 

Cornell pumps and 
motors are degrading 
based on perceived age 

Replace pumps, motors 
and motor drivers 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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18.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the rotating 
assembly.  The consequence of failure of this component will reduce the level of service to 
the station below industry standards and regulatory requirements. 
 
18.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 18-4 
have been implemented in the timeline identified.   
 
18.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 18-5 and 18-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 18-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
 

Table 18-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 2 1 0 - 2 10-15 
 
Table 18-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 18-4 are complete.  Upon completion of the recommended projects the 
remaining useful life of most asset groups will increase significantly with the exception of 
the electrical and telemetry system.  The estimated remaining useful life will remain the 
same since the recommended projects do not include the replacement of significant electrical 
and or telemetry equipment.   
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Table 18-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
18.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 18-1 graphically represents the rehabilitation and replacement cost projections for the 
Kimberlee Park Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
Section 4, Long Term Resource Planning.  Table 18-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 18-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 18-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 18-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 18-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 19 
SOUTH RIDGE 
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19.1 South Ridge Pump Station General Description 
 
Date of Visit May 28th, 2014 
City of Bellevue Asset No. 187575 
Address 6216 108th Ave SE 
Station configuration Submersible 
Original Construction 1993 
Major Rehabilitation/Upgrade 2009, pumps replaced 
Number of Pumps 2 
Pump Horsepower 7.5 
Station Voltage/Phase 480/3 Phase 
Standby Power Onsite generator in underground vault 
Field-measured Station Firm Capacity 15 – 25 gpm 
 
19.1.1 Summary of Findings 
 
South Ridge pump station is a former Coal Creek Station located adjacent to the I-405.  This 
pump station does not receive flow from other stations and discharges flow to a gravity line.  
A significant deficiency observed during the site visit includes the exposed wiring of the 
generator receptacle which is a hazard.  The main control cabinet is located on a deck area 
that is 2’-3’ above grade which creates a potential fall/safety hazard.   
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Table 19-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 19-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

SR-1 Main control cabinet is 
up 2’-3’  

Install railing 2020-2025 $123,000 

Submersible pumps 
and motors degrading 
based on perceived age 

Replace submersible 
pumps, motors and 
motor drivers 

Generator receptacle 
wiring is exposed and 
hazardous 

Mount generator 
receptacle for clearance 
of conductors 

Primary and backup 
level indicators aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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19.2 Site 
19.2.1 Site Description 

Vehicle access to site Narrow one lane paved road, parking 
adjacent to station on side of road 

Landscaping Gravel with weeds 
Site lighting Yes, photo cell and switch 
Fencing/security Coated chain link fence with padlock, shrubs 

on one side of fence 
Public accessibility to site No access 

General observations/notes from field visit: 

 Main control cabinet up 2’-3’, no railing – potential safety issue 
 Davit base for pump hoisting approximately 4” above grade, tripping hazard next to 

wet well 
 Wet well hatch opening is too large to accommodate fall protection 
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Main control cabinet up 2’ – 3’, no railing –
potential safety issue

Station layout, green davit base for pump hoisting 
approximately 4” above grade, tripping hazard next to 
wet well
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19.3 Station Facilities 
19.3.1 Wet Well – Structure and Accessories 
19.3.1.1 Wet Well General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder down to platform 

grating 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 6’ inside diameter* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) 8”, above operating level* 
Lighting Yes, dim lighting 
Ventilation Supply and Exhaust Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

19.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Interior coating appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Some grating from the wet well stored outside 
 Back up wet well/holding tank located adjacent to station within gated area, 

approximately 8’ inside diameter 
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Interior of wet well

Interior of holding tank adjacent to wet well

Some grating outside adjacent to power 
and control panel platform



14-1529 Page 19-8  WWPS Evaluation 
May 2015 South Ridge City of Bellevue 

19.3.2 Control Building – Structure and Accessories 
19.3.2.1 Control Building General Description 

Construction materials Shed, timber with metal roof 
Access description Step up to platform area  
Access fall protection No 
Access locked No 
Access intrusion alarm No 
General dimensions 14’x7’x2’ above grade* 
Lighting Yes 
*Based on Record Drawings, unable to confirm in field. 

19.3.2.2 Control Building Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Control building/shelter appears to be in good condition.   

Criticality Rating 3 – Critical but redundant, the shelter is provided over the control 
panel/electrical equipment located in NEMA rated cabinets for outdoor weather 

Serviceability Rating 1 – The control building is easily accessed and parts are readily 
available 

  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 19-9
South Ridge

Timber shed with metal roof on platform providing 
cover for power and control equipment
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19.3.3 Above Grade Wet Well Blower Vent Enclosures – Structure and Accessories 

19.3.3.1 Above Grade Wet Well Blower Vent Enclosures General Description 

Construction materials Galvanized steel enclosure 
Access description Screw driver sealed 
General dimensions 2’x3’x2’ high 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

19.3.3.2 Above Grade Wet Well Blower Vent Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Above grade blower vents appear to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Two blower vent enclosures one houses supply fan and the other houses the exhaust 
fan for the wet well 
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Above grade steel enclosure for exhaust 
fan

Above grade steel enclosure for supply 
fan

Interior of exhaust fan above grade steel 
enclosure

Interior of supply fan above grade steel 
enclosure
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19.4 Mechanical 
19.4.1 Pumps 
Pump System Performance 
 
The field measured performance of the pumps at South Ridge Pump Station only captured 
flow rates, as operating pressures were not available.  The measured flow is significantly 
lower than the design flow (~19 gpm vs. 84 gpm).  This decrease in flow could be caused by 
two potential conditions: 
 

 The pump pressure has increased from 125 ft to 180 ft potentially indicating a partial 
blockage of the pipe 

 The pressure has not increased significantly and it is likely that the reduced flow is 
due to significant wear of the pumps. 

   
Regardless of the reason, further investigation should be performed to determine the root 
cause of the decrease in measured flow.  Recommendation: City staff should collect 
operating pressure information to help determine the necessary course of action at this 
facility. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 19-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 74.24 189 91.72 189 

May-13 101.98 282 93.52 222 
Jun-13 157.97 274 90.22 338 
Jul-13 74.04 280 95.15 279 

Aug-13 73.56 273 104.54 275 
Sep-13 90.81 183 78.21 506 
Oct-13 21.82 106 113.34 574 

Nov-13 53.97 352 97.39 339 
Dec-13 62.7 396 104.06 343 
Jan-14 61.68 218 93.63 192 
Feb-14 58.14 180 93.47 179 

Mar-14 78.74 249 133.67 251 

Total 909.65 2,982 1,188.92 3,687 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

2.5 0.3 3.3 0.4 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated.   
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19.4.1.1 Pump 1 – City of Bellevue Asset No. 193766 

Pump style Submersible 
Make Hydromatic* 
Model HPGHX750FD* 
Serial No. G80608* 
Horsepower 7.5 
Voltage/phase 460/3 
Date of installation 2009 
Design Conditions 84 gpm @ 125 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station 2-rail system 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Submersible station, could not observe condition of pump, but as a 7 
year old grinder pump, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 

General observations/notes from field visit: 

 No fall protection when pulling equipment, hatch too big to accommodate 
 

Pump 1 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 15 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 

 The measured flow is significantly lower than the design point, further investigation 
should be done to determine the reasoning behind this drastic change in flow. 
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Submersible station, unable to observe pumps
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19.4.1.2 Pump 2 – City of Bellevue Asset No. 193769 

Pump style Submersible 
Make Hydromatic* 
Model HPGHX750FD* 
Serial No. G80608* 
Horsepower 7.5 
Voltage/phase 460/3 
Date of installation 2009 
Design Conditions 84 gpm @  125 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station 2-rail system 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Submersible station, could not observe condition of pump, but as a 7 
year old grinder pump, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 

General observations/notes from field visit: 

 No fall protection when pulling equipment, hatch too big to accommodate 
 
Pump 2 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 20 – 25 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 

 The measured flow is significantly lower than the design point, further investigation 
should be done to determine the reasoning behind this drastic change in flow. 
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Submersible station, unable to observe pumps
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19.4.2 Exposed Piping and Valves 
19.4.2.1 Discharge Piping/Valve(s) Description 

Size 3” 
Material PVC and galvanized 
Valve Type(s) Gate valve and ball check valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Gate valve before ball check valve, ball check valve before common discharge piping 
 
19.4.3 Other Station Piping 

Bypass piping Yes 
Pig launching Yes 
Air release valves No 
Force main isolation  

General observations/notes from field visit: 

 Same clean out-type port u/s of force main isolation valve 
 
19.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in backflow preventer enclosure 
Backflow prevention assembly Zurn reduced pressure backflow device 
Enclosure/Freeze protection Painted steel enclosure/Heat tape 
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Backflow prevention assembly in above 
grade stainless steel enclosure

Backflow prevention assembly with 
heat tape and hose bibb for wash down 
located in enclosure

Gateway valve and ball check valve located in wet 
well, PVC and galvanized discharge piping
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19.4.5 Ventilation 
19.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Above grade galvanized steel enclosure 
Fan type Centrifugal 
Airflow rate 225 CFM @ 0.3” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
19.4.5.2 Wet Well Ventilation (Exhaust Fan) 

Location Above grade galvanized steel enclosure 
Fan type Centrifugal 
Airflow rate 400 CFM @ 0.5” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Located behind submersible cable termination enclosure 
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Wet well supply fan located in above 
grade steel enclosure

Wet well exhaust fan located in above 
grade enclosure
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19.5 Electrical 
19.5.1 Electrical Service  
19.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Unknown 
Service meter location Outside of power and control panel 

19.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Meter base and fused disconnect appear to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from driveway 
 
19.5.2 Backup Power 
19.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location Mounted thru outside of power and control 

panel 
Transfer switch type Manual 
Transfer switch location In power and control panel 

19.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Transfer switch appears to be in good condition; generator receptacle 
needs to be reinstalled on back box to provide protection of conductors 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; generator receptacle is too closely installed in 
power and control panel 

General observations/notes from field visit: 

 Generator receptacle needs to be mounted for clearance of conductors 
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Service meter located on side of power 
and control panel

Generator receptacle mounted thru 
outside of power and control panel

Generator receptacle needs to be 
mounted for clearance of conductors

Generator receptacle needs to be 
mounted for clearance of conductors, 
alternate view
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19.5.3 Site – Panelboard 
19.5.3.1 Panelboard Description 

Location Power and control panel 
Voltage/Phase 240/120/1 phase 
Manufacturer Cutler Hammer 
Model Unknown 

19.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Cutler Hammer panel appears to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in outdoor panel 

19.5.4 Site - Starters  
19.5.4.1 Starters Description 

Starters (2) FVNR Starters 

5.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Both the Furnas starter and replacement Siemens starter appear to be in 
good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
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Power and control panel outdoor 
enclosure located on platform

Starters located in power and control 
panel outdoor enclosure, appears to be 
in good condition

Panelboard located in power and control 
panel outdoor enclosure, appears to be 
in good condition
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19.5.5 Site – Telemetry Control Panel 
19.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376773 
Location On platform 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In power and control panel enclosure 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in outdoor panel under roof 
 
19.5.6 Site – Submersible Cable Termination Block 
19.5.6.1 Submersible Cable Termination Block Description 

Location Adjacent to wet well in above grade 
enclosure 

Material Unknown 

19.5.6.2 Submersible Cable Termination Enclosure Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Large fairly new termination cabinet appears to be in good condition 

Criticality Rating 3 – Critical but redundant, transmits power from the starters to the pump 
cords but if one cord or termination fails the other pair will still operate 

Serviceability Rating 1 – Standard parts; close to gate 
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Power and control panel outdoor 
enclosure located on platform

Telephone network interface located in 
power and control panel enclosure

Submersible cable termination 
enclosure adjacent to wet well in above 
grade enclosure, fairly new appears to 
be in good condition
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19.6 Station Rehabilitation/Replacement Alternatives and Recommendations  
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 19-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Main control cabinet is 
up 2’-3’  

Potential fall and safety 
hazard 

 Install railing 

Submersible pumps and 
motors degrading based 
on perceived age 

Loss of service at site  Replace submersible 
pumps, motors and motor 
drivers 

Generator receptacle 
wiring is exposed and 
hazardous 

Wiring is exposed and 
hazardous 

 Mount generator 
receptacle for clearance of 
conductors 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 

 
19.6.1 Project Recommendations 
 
Due to the ease of access at this site and its low impact on the public and private residents, 
the deficiencies were lumped into one project.  The timing of the recommended project is 
driven by the generator receptacle since it is a safety hazard. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 19-4 
Summary of Project Improvement Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

SR-1 Main control cabinet is 
up 2’-3’  

Install railing 2020-2025 $123,000 

Submersible pumps 
and motors degrading 
based on perceived age 

Replace submersible 
pumps, motors and 
motor drivers 

Generator receptacle 
wiring is exposed and 
hazardous 

Mount generator 
receptacle for clearance 
of conductors 

Primary and backup 
level indicators are 
aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
19.6.2 Project Justification 
 
If the generator receptacle wiring issue is not addressed, personnel working near the 
receptacle and panel could be exposed to a safety hazard.  The submersible pump are nearing 
the end of their useful life based on perceived age.  The consequence of failure of this 
component will reduce the level of service to the station below industry standards and 
regulatory requirements. 
 
19.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 19-4 
have been implemented in the timeline identified.   
 
19.7. 1 Asset Scoring  
 
The trigger and asset scoring shown in Tables 19-5 and 19-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
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parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 19-5 includes the current estimated remaining useful life  

Table 19-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 2 1 0 - 2 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 1 1 0 - 1 15-20 

 
Table 19-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 19-4 are complete.  Upon completion of the recommended projects the 
remaining useful life for the rotating assembly.  The estimated remaining useful life for the 
pump station, electrical and telemetry system will remain the same since the recommended 
project does not include significant rehabilitation or replacement of most of the components 
within these asset groups.   
 

Table 19-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
19.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 19-1 graphically represents the rehabilitation and replacement cost projections for the 
South Ridge Pump Station over the next 75 years.  Estimated cost summaries for the short 
term period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs 
for the longer term period, effectively years 2027 to 2089, are based on the values from 
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Section 4, Long Term Resource Planning.  Table 19-7 shows highlighted values taken from 
Section 4 to show the estimated rehabilitation costs based on the complexity and size of this 
pump station.  Table 19-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
 

Table 19-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 19-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 19-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 20 
LAKEMONT 
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20.1 Lakemont Pump Station General Description 
 
Date of Visit May 28th, 2014 
City of Bellevue Asset No. 187619 
Address 5392 176th Pl SE 
Station configuration Submersible 
Original Construction 1994 
Major Rehabilitation/Upgrade None 
Number of Pumps 2 
Pump Horsepower 25 
Station Voltage/Phase 480/3 Phase 
Standby Power Onsite generator in underground vault 
Field-measured Station Firm Capacity 260 – 315 gpm 
 
20.1.1 Summary of Findings 
 
Lakemont pump station is located between two homes at the end of the cul de-sac on 176th Pl 
SE.  This pump station does not receive flow from other stations and discharges to a gravity 
line.  There were a few deficiencies observed at this site including potential pump seating 
issues.  In addition to this deficiency, the intrinsic and non – intrinsic wiring are not properly 
isolated in the power and control panel which does not meet code requirements.  The dry 
pit/generator vault has a continuous water leakage near the power and control panel and there 
is some water damage on the surrounding equipment.  The check valve located in the check 
valve vault was leaking and there was stagnant raw sewage and water in the vault. 
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Table 20-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 20-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

L-1 Intrinsic and non-
intrinsic wiring mixed 
in power and control 
panel 

Provide barrier/isolation 2018-2022 $333,000 

Leaks near power and 
control panel where 
water is continuously 
dripping 

Seal-up leaks 

Utility power phase 
monitor – browned 
and cracked plastic 
housing 

Replace and change out 
to Standard Diversified 
Electronics Model 

Potential seating issue 
with Essco 
submersible pumps  

Replace pumps, motors 
and motor drivers 

Dry transformer runs 
hot 

Replace dry transformer 

Service entrance 
disconnect equipment 
and meter base 
showing signs of aging 

Replace service 
entrance disconnect and 
meter base 

Some delamination of 
PVC liner 

Rehab interior 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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20.2 Site 
20.2.1 Site Description 

Vehicle access to site Removable bollards at end of street, parking 
20’ from site 

Landscaping Gravel, shrubs around 
Site lighting None 
Fencing/security None, Arborvitae around three sides, 10’ 

high  
Public accessibility to site Full access 

General observations/notes from field visit: 

 Hatches several inches above grade – potential tripping hazard 
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Hatches several inches above grade –
potential tripping hazard

Parking adjacent to station, station 
behind Arborvitae
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20.3 Station Facilities 
20.3.1 Wet Well – Structure and Accessories 
20.3.1.1 Wet Well General Description  

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, PVC liner 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 8’ inside diameter 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) (2) 8”, above operating level 
Lighting Yes 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

20.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – Ground surface inspection identified there is some delamination of the 
PVC liner.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  
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Wet well hatch and ladder

Interior of wet well
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20.3.2 Dry Pit/Generator Vault – Structure and Accessories 
20.3.2.1 Dry Pit/Generator Vault General Description 

Area 
Current 

Classification Rationale 
Dry Pit/Generator 
Vault 

Unclassified - 

 
Construction materials Concrete, sound proof panels 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 18’x8’ 
Lighting Yes 
Ventilation Exhaust Fan 
Ventilation continuous No 

20.3.2.2 Dry Pit/Generator Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Dry pit/generator vault appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit/generator vault is easily accessed and parts are readily 
available 

General observations/notes from field visit: 

 Water cooled generator 
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Interior of dry pit/generator vault with 
sound proof panels

Generator located in vault
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20.3.3 Wet Well Blower Vault – Structure and Accessories 

20.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 4’x4’x5’ deep  
Lighting None 
Ventilation None 
Ventilation continuous N/A 

20.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Flooding evident 
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Interior of wet well blower vault, 
flooding evident
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20.3.4 Check Valve and Isolation Valve Vault – Structure and Accessories 

20.3.4.1 Check Valve and Isolation Valve Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Check Valve and 
Isolation Valve Vault  

Class 1, Division 2 NFPA 820, table 4.2, row 31a 

 
Construction materials Concrete 
Access description 30”x30” Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ inside diameter  
Lighting None 
Ventilation None 
Ventilation continuous N/A 

20.3.4.2 Check Valve and Isolation Valve Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 2 – Interior of vault appears to be in good condition, but flooding is evident 
and there is raw sewage in the vault due to the leaking check valve.   

Criticality Rating 4 – Station could not operate upon failure of the valves 

Serviceability Rating 2 – Parts are available but vault is somewhat difficult to access 

General observations/notes from field visit: 

 Flooding evident 
 Check valve leaking, raw sewage in vault 
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Isolation and check valve vault, flooding 
evident, check valve leaking upon site 
visit



14-1529 Page 20-14  WWPS Evaluation 
May 2015 Lakemont City of Bellevue 

20.4 Mechanical 
20.4.1 Pumps 
Pump System Performance 
 
The field measured performance of the pumps at Lakemont Pump Station only captured flow 
rates, as operating pressures were not available.  Without the pressure information, little can 
be understood regarding the operation of the pumps.  The measured flow was higher than the 
design flow (~290 gpm vs. 200 gpm), which may indicate that the current head condition is 
lower than the original design condition.  However, it was evident during the site visit that 
the one of the pumps was not seating properly against the base discharge elbow and was 
subsequently recirculating flow in the wet well (turbulent water conditions).  This is a 
reportedly an ongoing problem that reduces the effective pumping capacity. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 20-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 13.23 319 18.31 319 

May-13 12.83 312 18.83 313 
Jun-13 13.72 340 18.08 305 
Jul-13 12.47 311 15.3 308 

Aug-13 19.95 473 7.31 137 
Sep-13 27.54 658 0 0 
Oct-13 26.69 638 0 0 

Nov-13 23.34 464 0.02 2 
Dec-13 17.75 352 20.28 353 
Jan-14 19.94 357 19.31 357 
Feb-14 12.98 238 27.01 444 

Mar-14 2.78 77 36.1 714 

Total 203.22 4,539 180.55 3,252 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.6 0.5 0.5 0.4 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
   



14-1529 Page 20-15  WWPS Evaluation 
May 2015 Lakemont City of Bellevue 

 



14-1529 Page 20-16  WWPS Evaluation 
May 2015 Lakemont City of Bellevue 

20.4.1.1 Pump 1 – City of Bellevue Asset No. 193818 

Pump style Submersible 
Make Essco* 
Model 4x4x12x3* 
Serial No. 93232-1* 
Horsepower 25 
Voltage/phase 460/3 
Date of installation 1993 
Design Conditions 200 gpm @ 137 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station 2-rail submersible system 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 4 – A lot of noise and recirculation during operation, pump may not be 
seating 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 

General observations/notes from field visit: 

 A lot of rattling during operation – potential vibration issues 
 Extremely turbulent wet well – pump may not be seating – had to replace base elbows 

due to abrasion 
 
Pump 1 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 260 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 

 Measured flow is significantly higher than design flow 
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Submersible station, unable to observe 
pumps
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20.4.1.2 Pump 2 – City of Bellevue Asset No. 193816 

Pump style Submersible 
Make Essco* 
Model 4x4x12x3* 
Serial No. 93232-1* 
Horsepower 25 
Voltage/phase 460/3 
Date of installation 1993 
Design Conditions 200 gpm @ 137 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station 2-rail submersible system 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 4 – A lot of noise during operation, pump may not be seating 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 

General observations/notes from field visit: 

 A lot of rattling during operation – potential vibration issues 
 Extremely turbulent wet well – pump may not be seating – had to replace base elbows 

due to abrasion 
 
Pump 2 Drawdown Test 

Static head (feet) Unknown 
Calculated pumping capacity 315 gpm 
Total Dynamic head (feet) Unknown 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 
 Measured flow is significantly higher than design flow 
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Submersible station, unable to observe 
pumps
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20.4.2 Exposed Piping and Valves 
20.4.2.1 Discharge Piping/Valve(s) Description 

Size 6” 
Material DI 
Valve Type(s) Plug valve and swing check valve with 

outside lever and spring 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Swing check valve with outside lever and spring do not open very far, it is also 
leaking 

 Plug valve vertical axis of rotation – not ideal 
 Some rusting on piping and valves 

 
20.4.3 Other Station Piping 

Bypass piping Yes 
Pig launching Yes 
Air release valves No 
Force main isolation None known 
 
20.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose bibb in underground generator vault, 

freeze-less yard hydrant near wet well 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection Above grade enclosure/Heat tape 
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Plug valve and swing check valve with outside level and 
spring located in isolation and check valve vault, some 
rusting evident

Freeze-less yard hydrant near wet well Backflow prevention assembly in above 
grade enclosure
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20.4.5 Ventilation 
20.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 878 CFM @ 1” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
20.4.5.2 Dry Pit/Generator Vault Ventilation (Exhaust Fan) 

Location Ceiling/corner of generator vault/dry pit 
Fan type Belt driven axial 
Airflow rate 3200 CFM @ 10” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The exhaust fan can be difficult to access since it is located in the 
ceiling/corner of the dry pit/generator vault 

General observations/notes from field visit: 

 Two speed exhaust fan 
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Wet well fan located in wet well blower 
vault
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20.5 Electrical 
20.5.1 Electrical Service  
20.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Pad mounted 
Service meter location On service entrance equipment rack 

20.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Meter base appears to be in good condition; service disconnect is aging 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 2 – Standard parts; accessible, but must disassemble fence to replace 
 
20.5.2 Backup Power 
20.5.2.1 Backup Power Description  

City of Bellevue Asset No. 193741 
Type Standby Generator (diesel) 
Location Underground generator vault 
Manufacturer Cummins 
Model  80 DGDA 
Serial No.  I930520443 
Age Approx. 26 years 
Electrical Capacity (KW) 80 KW 
Fuel Storage 160 gal 
Cooling Water (Domestic water supply) 
Transfer switch type Auto 
Transfer switch location In generator vault 

20.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 3 – Standard parts; generator located in vault; service is more difficult 



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 20-25
Lakemont

Service entrance equipment rack including generator 
receptacle located behind arborvitae adjacent to site

Service meter located on service entrance 
equipment rack

Standby generator located in dry 
pit/generator vault
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20.5.3 Site – Panelboard 
20.5.3.1 Panelboard Description 

Location In dry pit/generator vault 
Voltage/Phase 240/120/1 phase 
Manufacturer SQ D 
Model NQOD20L100 

20.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Panel is rusting on surface due to moisture; transformer is running hot 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; located in dry pit/generator vault 
 
20.5.4 Site - Starters  
20.5.4.1 Starters Description 

Starters (2) FVNR Starters 
 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Original starters and circuit breakers are Eaton Cutler Hammer, appears 
to be in good shape but aging 

Criticality Rating 3 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit/generator vault 
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Panelboard located in dry pit/generator vault, 
some surface rust

Original starters and circuit breakers are 
Eaton Cutler Hammer, appear to be in 
good shape but aging

Starter/control panel with operator interface 
located under tarp in dry pit/generator vault
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20.5.5 Site – Telemetry Control Panel 
20.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376863 
Location Under tarp in dry pit/generator vault 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In box in dry pit/generator vault 

20.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit/generator vault 

General observations/notes from field visit: 

 Some corrosion on top of power and control panel, tarp above needs to be sealed 
 
20.5.6 Site - Submersible Cable Termination Enclosure 
20.5.6.1 Submersible Cable Termination Enclosure Description 

Location Above grade explosion proof box 
Material Unknown 

20.5.6.2 Submersible Cable Termination Enclosure Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Good quality equipment enclosures and appears to be in good condition 

Criticality Rating 3 – Critical but redundant, transmits power from the starters to the pump 
cords but if one cord or termination fails the other pair will still operate 

Serviceability Rating 1 – Low to the ground but otherwise fully accessible 

General observations/notes from field visit: 

 Terminal block spilled in – no terminals  
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Submersible cable termination enclosure 
in above grade explosion proof box

Terminal block spilled in – no terminals

Interior of telemetry control panel, appears to 
be in good condition
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20.6 Station rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 20-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Intrinsic and non-intrinsic 
wiring mixed in power 
and control panel 

Does not meet code 
requirements 

 Provide Barrier 

Leaks near power and 
control panel where 
water is continuously 
dripping 

Degradation of power and 
control panel structure 

 Seal-up leak 

Utility power phase 
monitor – browned and 
cracked plastic housing 

Loss of power at site  Replace utility power 
phase monitor and change 
to Standard Diversified 
Electronics model 

Potential seating issue 
with Essco submersible 
pumps  

Loss of service at site  Replace pumps, motors 
and motor drivers 

Dry transformer runs hot Loss of power at site  Replace dry transformer 
Service entrance 
disconnect equipment 
and meter base showing 
signs of aging 

Loss of power at site  Replace service entrance 
disconnect equipment and 
meter base 

Some delamination of 
PVC liner 

May decrease integrity of 
wet well structure 

 Rehab PVC liner 
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20.6.1 Project Recommendations 
 
Due to the location of the Lakemont pump station and its impact to adjacent private 
residences, it is recommended that a single project be completed to address all deficiencies 
identified and avoid returning for a second project soon after.  The timing of the 
recommended project is driven by the replacement of the submersible pumps.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit/generator vault, wet well blower vault and check valve/isolation valve vault to 
provide safety for the public and staff when the vault hatches are in the open position.  
Installing fall protection on the wet well access is not recommended due to its infrequent use, 
but when it is open for an extended period of time, temporary handrail should be used 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 20-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

L-1 Intrinsic and non-
intrinsic wiring mixed 
in power and control 
panel 

Provide barrier/isolation 2018-2022 $333,000 

Leaks near power and 
control panel where 
water is continuously 
dripping 

Seal-up leaks 

Utility power phase 
monitor – browned 
and cracked plastic 
housing 

Replace and change out 
to Standard Diversified 
Electronics model 

Potential seating issue 
with Essco 
submersible pumps  

Replace pumps, motors 
and motor drivers 

Dry transformer runs 
hot 

Replace dry transformer 

Service entrance 
disconnect equipment 
and meter base 
showing signs of aging 

Replace service 
entrance disconnect and 
meter base 

Some delamination of 
PVC liner 

Rehab interior 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
20.6.2 Project Justification  
 
The timing of the project is driven by the replacement of the pumps, motors and motor 
drivers since there is a potential seating issue.  The consequence of failure of these 
components will reduce the level of service to the station below industry standards and 
regulatory requirements.   
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20.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 20-4 
have been implemented in the timeline identified.   
 
20.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 20-5 and 20-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 20-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
 

Table 20-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 3 1 0 - 3 5-10 
 
Table 20-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 20-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for most asset groups with the exception of the telemetry 
system will increase significantly.  The estimated remaining life for the telemetry system will 
remain the same since the recommended projects do not include the replacement or 
rehabilitation of a majority of the telemetry system components. 
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Table 20-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 0 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
20.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 20-1 graphically represents the rehabilitation and replacement cost projections for the 
Lakemont Pump Station over the next 75 years.  Estimated cost summaries for the short term 
period, effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the 
longer term period, effectively years 2027 to 2089, are based on the values from Section 4, 
Long Term Resource Planning.  Table 20-7 shows highlighted values taken from Section 4 to 
show the estimated rehabilitation costs based on the complexity and size of this pump 
station.  Table 20-8 shows highlighted values taken from Section 4 representing the 
estimated replacement costs based on the complexity and size of this pump station. 
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Table 20-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

$10,000 
$5,000 

$15,000 
$10,000 

$20,000 
$15,000 

$25,000 
$20,000 

$30,000 
$25,000 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 20-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 20-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and reflected in 
Sections 3 and 4. 
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SECTION 21 
STATION 4 

 

 
 

 



14-1529 Page 21-2  WWPS Evaluation 
May 2015 Station 4 City of Bellevue 

21.1 Station 4 General Description 
 
Date of Visit June 16th, 2014 
City of Bellevue Asset No. 187617 
Address 16035 SE 9th St 
Station configuration Wet well/Dry pit 
Original Construction 1956 
Major Rehabilitation/Upgrade 1991 
Number of Pumps 2 
Pump Horsepower 15 
Station Voltage/Phase 480/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 370 – 400 gpm 
 
21.1.1 Summary of Findings 
 
Station 4 is adjacent to a home on 9th Ave in the yard area, the wet well access is in the 
roadway.  This station does not receive flows from other stations and discharges to a gravity 
line.  A major deficiency at this site is the corroded beam support in the dry pit that supports 
the grating on the mid-level. 
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Table 21-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost. 
 

Table 21-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S4-1 Beam seat connection is 
deteriorating and has 
significant corrosion 

Replace beam seat 
connection 

2015-2018 $12,000 

Portion of 6” cast iron 
pipe rusting near the 
rusted beam seat 
connection 

Re-coat rusted portion of 
pipe 

S4-2 Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 2020-2025 $172,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age 

Replace pumps, motors 
and motor drivers 

City owned meter base 
aging 

Replace City owned 
meter base 

Service entrance 
disconnect equipment 
and standby power phase 
monitor 

Replace service entrance 
disconnect and standby 
power phase monitor 

Telephone network 
interface termination box 
and backup level 
indicator aging 

Replace telephone 
network interface 
termination box and 
backup level indicator 

No interior wet well 
coating 

Inspect/evaluate wet well 
for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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21.2 Site 
21.2.1 Site Description 

Vehicle access to site Adjacent to SE 9th St  
Landscaping Rhododendron bushes surrounding 3 sides 
Site lighting None 
Fencing/security None 
Public accessibility to site Full access to site, adjacent to home and road 
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Station adjacent to home on 9th Ave, Rhododendron 
bushes surrounding 3 sides
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21.3 Station Facilities 
21.3.1 Wet Well – Structure and Accessories 

21.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
  
Construction materials Concrete 
Access description Manhole lid and ladder 
Access fall protection No 
Access locked No 
Access intrusion alarm No 
General dimensions 6’ inside diameter 
Ladder/grating platform Ladder and grating 
Sewer invert(s) 12”, above operating level 
Lighting Yes 
Ventilation Supply Fan 
Ventilation continuous No 

21.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Ground surface inspection identified interior appears to be in good 
condition.   
Criticality Rating 4 – Station cannot operate without functioning wet well 
Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  
General observations/notes from field visit: 

 Wet well manhole lid in street adjacent to station 
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Wet well manhole lid and ladder, access 
adjacent to station in roadway

Interior of wet well
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21.3.2 Dry Pit – Structure and Accessories 

21.3.2.1 Dry Pit General Description 

Area 
Current 

Classification Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 

Construction materials Concrete with steel grating at mid-level 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 7’-10”x5’-9”x17’ deep, grating half way 

down 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 

21.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition, but support bracket for 
midlevel grating requires further inspection and condition rating reassessment.   
Criticality Rating 4 – Station cannot operate without functioning dry pit 
Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 
General observations/notes from field visit: 

 Tight space, somewhat challenging access for maintenance 
 Discoloration on end wall – some from groundwater seepage, some from an old 

waterline leak 
 Support bracket for mid-level grating platform appears to be significantly corroded, 

potential failure point.  Further investigation of the structural integrity should be 
completed by the structural consultant. 

 Supplemental evaluation done by CG Engineering, see Appendix B for summary of 
structural findings. 
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Ladder used to access pump level, somewhat 
challenging access for maintenance

Discoloration on end wall – some from 
groundwater seepage, some from an old 
waterline leak

Support bracket for mid level grating 
platform appears to be significantly 
corroded, potential failure point
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21.3.3 Wet Well Blower Vault – Structure and Accessories 
21.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions  
Lighting None 
Ventilation None 
Ventilation continuous N/A 

21.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   
Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 
Serviceability Rating 1 – Easily accessed and parts are readily available 
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Interior of wet well blower vault, vault is damp but 
appears to be in good condition
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21.4 Mechanical 
21.4.1 Pumps 
Pump System Performance 
 
The field tested performance of Station 4 indicate that the flow is slightly lower than the 
design rate (~385 gpm vs. 400 gpm) and the pressure head is also slightly lower than the 
design rate (52 ft. vs. 65 ft).  The measured flow and head appear to be in reasonable 
alignment with the original design point although it is measured below the curve which may 
indicate some wear.   
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 21-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 61.51 2,251 63.03 2,255 

May-13 46.28 1,801 46.55 1,789 
Jun-13 41.5 1,661 42.96 1,667 
Jul-13 38.38 1,569 39.07 1,569 

Aug-13 36.41 1,461 35.99 1,460 
Sep-13 43.28 1,672 45.05 1,669 
Oct-13 45.47 1,753 46.24 1,753 

Nov-13 49.77 1,884 50.64 1,883 
Dec-13 47.09 1,832 47.67 1,832 
Jan-14 56.74 2,073 57.11 2,073 
Feb-14 63.65 2,177 64.54 2,177 
Mar-14 104.86 2,842 102.28 2,851 

Total 634.94 22,976 641.13 22,978 

 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

 
1.7 2.6 1.8 2.6 

 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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21.4.1.1 Pump 1 – City of Bellevue Asset No. 193846 

Pump style Vertical mount, VM close-coupled 
centrifugal 

Make Cornell Pumps 
Model 4NNT15-4LH 
Serial No. 68116 
Horsepower 15 
Voltage/phase 460/230/3 phase 
Date of installation 1991 
Design Conditions 400 gpm @ 65 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Chain fall w/ picking eye above pump, only 

sufficient for inspecting wet end, not full 
removal 

 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations and drawdown testing the pump is in 
good condition with some degradation and the reliability is still acceptable 
Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 
Serviceability Rating 1 – Parts are available and the component is easily accessed 
General observations/notes from field visit: 

 Picking eye is attached to above platform – corrosion issue noted in dry pit section 
 Trolley/rail is not marked with load capacity 

 
Pump 1 Drawdown Test 

Static head (feet) 34 
Calculated pumping capacity 370 – 380 gpm 
Total Dynamic head (feet) 52 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Appears to be in reasonable alignment with the original design point with some 
potential wear since it measured below the original curve 
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Duplex station configuration, pump 1 on left

Picking eye is attached to above platform 
– corrosion issue on mid level grating 
platform

Pump and motor #1, showing signs of 
aging on exterior
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21.4.1.2 Pump 2 – City of Bellevue Asset No. 193847 

Pump style Vertical mount, VM close-coupled 
centrifugal 

Make Cornell Pumps 
Model 4NNT15-4RH 
Serial No. 68117 
Horsepower 15 
Voltage/phase 460/230/3 phase 
Date of installation 1991 
Design Conditions 400 gpm @ 65 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Chain fall w/ picking eye above pump, only 

sufficient for inspecting wet end, not full 
removal 

 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations and drawdown testing the pump is in 
good condition with some degradation and the reliability is still acceptable 
Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 
Serviceability Rating 1 – Parts are available and the component is easily accessed 
General observations/notes from field visit: 

 Picking eye is attached to above platform – corrosion issue noted in dry pit section 
 Trolley/rail is not marked with load capacity 

 
Pump 2 Drawdown Test 

Static head (feet) 34 
Calculated pumping capacity 390 – 400 gpm 
Total Dynamic head (feet) 52.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Appears to be in reasonable alignment with the original design point with some 
potential wear since it measured below the original curve 
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Duplex station configuration, pump 2 on right

Picking eye is attached to above platform 
– corrosion issue on mid level grating 
platform

Pump and motor #2, showing signs of 
aging on exterior
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21.4.2. Exposed Piping and Valves 
21.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 
Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 
Serviceability Rating 1 – Parts are readily available and the components are easily accessed 
General observations/notes from field visit: 

 Plug valve seats toward pump, horizontal axis of rotation – ideal 
 

21.4.2.2 Discharge Piping/Valve(s)  

Size 6” 
Material Unknown 
Valve Type(s) Plug valve and ball check valve 
 
Condition 1 2 3 4 5 UNK 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 
Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 
Serviceability Rating 1 – Parts are readily available and the components are easily accessed 
General observations/notes from field visit: 

 Plug valve seat end is down toward pump, better for sealing flow but can accumulate 
debris behind plug and stop valve from working.  Should be addressed upon 
replacement of rotating assembly. 

 Ball check valve vertical installation 
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Plug valve on suction piping horizontal axis of 
rotation - ideal

Ball check valve vertical installation on 
discharge piping

Plug valve on discharge piping, seat end 
is down toward pump, better for sealing 
flow but can accumulate debris behind 
plug and stop valve from working
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21.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation Discharge isolation valve outside station 

General observations/notes from field visit: 

 Force main isolation valve is reportedly inoperable 
 
21.4.4 Washdown Water 

Supply Domestic/Metered 
Access Service valve/connection on top level w/ 

hose to pump level 
Backflow prevention assembly Febco reduced pressure backflow device 
Enclosure/Freeze protection In upper level of dry pit/None 
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Service valve/connection on top level with hose to 
pump level

Backflow prevention assembly located 
in upper level of dry pit
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21.4.5 Ventilation 
21.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Belt driven axial 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – The supply fan is in good condition 
Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 
Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
21.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location Top of dry pit, upper level 
Fan type Axial 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 
Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 
Serviceability Rating 2 – The supply fan can be difficult to access since it is located at the 
top of the dry pit 
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Wet well supply fan located in wet well blower vault

Dry pit supply fan located at ceiling at upper level
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21.5 Electrical 
21.5.1 Electrical Service  
21.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Overhead on pole 
Service meter location Plywood pedestal 

21.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Meter base and fused disconnect appear to be in good condition, but 
aging 
Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 
Serviceability Rating 1 – Standard parts; accessible from street 
 
21.5.2 Backup Power 
21.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location On galvanized unistrut stand 
Transfer switch type Manual 
Transfer switch location Dry pit wall 

21.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Manual transfer switch and generator receptacle appear to be in good 
condition  
Criticality Rating 3 – Critical but redundant, power could be provided by utility power 
Serviceability Rating 1 – Standard parts; generator receptacle accessible from the street 
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Electrical service meter and generator receptacle 
located between bushes
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21.5.3 Site – Panelboard 
21.5.3.1 Panelboard Description 

Location Upper dry pit wall 
Voltage/Phase 120/240 VAC 
Manufacturer Siemens ITE 
Model CDP-7 

21.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Siemens panel appears to be in good condition 
Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 
Serviceability Rating 1 – Standard parts; equipment is in dry pit 
 
21.5.4 Site - Starters  
21.5.4.1 Starters Description 

Starters (2) FVNR Starters 

21.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – The Cutler Hammer starters are in good condition, but aging 
Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 
Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
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Panelboard and starters located on upper level of dry pit
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21.5.5 Site – Telemetry Control Panel 
21.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376857 
Location Upper dry pit wall 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface On service pole 

21.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 
Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 
Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Telemetry and control panel located on upper level of 
dry pit
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21.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 21-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Beam seat connection is 
deteriorating and has 
significant corrosion 

May decrease integrity of 
dry pit structure 

 Replace beam seat 
connection 

Portion of 6” cast iron 
pipe rusting near the 
rusted beam seat 
connection 

May decrease integrity of 
pipe structure 

 Re-coat rusted portion of 
pipe 

Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Pumps, motors and motor 
drivers are degrading 
based on perceived age 

Loss of service at site  Replace pumps, motors 
and motor driver 

City owned meter base is 
aging 

Loss of power at site  Replace City owned meter 
base 

Service entrance 
disconnect equipment 
and standby power phase 
monitor are aging 

Loss of power at site  Replace service entrance 
disconnect equipment and 
standby power phase 
monitor 

Telephone network 
interface termination box 
and backup level 
indicator are aging 

Loss of control at site  Replace telephone 
network interface 
termination box and 
backup level indicator 

No interior wet well 
coating 

May decrease integrity of 
wet well structure 

 Inspect/evaluate wet well 
for corrosion 
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21.6.1 Project Recommendations 
 
The deficiencies were separated into two projects since the structural improvements will not 
interrupt the operation of the station.  The first project includes the replacement of the beam 
seat connection and re-coating of the rusted portion of the pipe.  In addition CG Engineering 
recommends the water leak and humid/wet conditions in the dry pit should be rectified as 
soon as possible by the City maintenance staff.  A detailed description of dry pit deficiencies 
and recommendations from CG Engineering is provided in Appendix B.   
 
The timing of the second project was driven by the replacement of the rotating assembly and 
the City owned meter base, which is critical to the operation of the station.  In addition to 
these recommendations all other deficiencies should be addressed within this project.  
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit and wet well blower vault to provide safety for the public and staff when the 
vault hatches are in the open position.  Installing fall protection on the wet well access is not 
recommended due to its infrequent use, but when it is open for an extended period of time, 
temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 21-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S4-1 Beam seat connection 
is deteriorating and has 
significant corrosion 

Replace beam seat 
connection 

2015-2018 $12,000 

Portion of 6” cast iron 
pipe rusting near the 
rusted beam seat 
connection 

Re-coat rusted portion 
of pipe 

S4-2 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2020-2025 $172,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age 

Replace pumps, motors 
and motor drivers 

City owned meter base 
aging 

Replace City owned 
meter base 

Service entrance 
disconnect equipment 
and standby power 
phase monitor 

Replace service 
entrance disconnect and 
standby power phase 
monitor 

Telephone network 
interface termination 
box and backup level 
indicator aging 

Replace telephone 
network interface 
termination box and 
backup level indicator 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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21.6.2 Project Justification 
 
The structural improvements should be complete to prevent additional corrosion and 
deterioration of the dry pit structure and piping. 
 
The timing of the second recommended project is driven by the replacement of the rotating 
assembly and City owned meter base (due to its criticality and serviceability ratings). The 
consequence of failure of either of these components will reduce the level of service to the 
station below industry standards and regulatory requirements.   
 
21.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 21-4 
have been implemented in the timeline identified.   
 
21.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 21-5 and 21-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 21-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
 

Table 21-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 1 1 0 - 1 30-35 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 2 1 0 - 2 10-15 
 
Table 21-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 21-4 are complete.  Upon completion of the recommended projects the 
remaining useful life for most asset groups with the exception of the telemetry system will 
increase significantly.  The estimated remaining useful life will remain the same since the 
recommended projects do not include the replacement or rehabilitation of a majority of the 
telemetry equipment.  
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Table 21-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
21.7.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 21-1 graphically represents the rehabilitation and replacement cost projections for 
Station 4 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 21-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 21-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 21-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System N/A N/A N/A N/A N/A N/A 

Telemetry 
System N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 12-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration 
Ancillary components 

$150,000 
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000 
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000 
$100,000 
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000 
$150,000 
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator Generator 
Ancillary components 

N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 

$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 21-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 22 
STATION 6 
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22.1 Station 6 General Description 
 
Date of Visit June 16th, 2014 
City of Bellevue Asset No. 187622 
Address 16358 SE 16th St 
Station configuration Submersible 
Original Construction 1968 
Major Rehabilitation/Upgrade 1988 
Number of Pumps 2 
Pump Horsepower 10 
Station Voltage/Phase 480/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 115 – 125 gpm 
 
22.1.1 Summary of Findings 
 
Station 6 is located in a park adjacent to Phantom Lake.  This pump station does not receive 
flows from other stations and it discharges to a gravity line.  Some electrical deficiencies 
observed at this site include overfull conduits and a terminal cabinet not rated for explosion 
proof conditions.  Rust was also observed on the non-used terminals for the submersible 
cable termination enclosure block and the conduits to the wet well are not sealed. 
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Table 22-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 22-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S6-1 Conduits penetrating 
the wet well do not 
have seal offs 

Install seal offs 2020-2025 $148,000 

Conduit overfull with 
6-480 and 6-120 
conductors 

Replace with bigger 
conduits 

Rotating assembly 
degrading based on 
perceived age 

Replace pumps, motors 
and motor starters 

City owned meter base 
aging  

Replace City owned 
meter base 

Service entrance 
disconnect equipment 
aging 

Replace service 
entrance disconnect 
equipment 

Some rust on non-used 
terminals from 
submersible cable 
termination enclosure 
block 

Replace submersible 
cable termination 
enclosure 

Standby power phase 
relay aging 

Replace standby power 
phase relay 

Telephone network 
interface termination 
box aging 

Replace telephone 
network interface 
termination box 

Dry transformer 
running hot 

Replace dry transformer 

Primary and backup 
level indicators aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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22.2 Site 
22.2.1 Site Description	

Vehicle access to site Gravel access off dead end road, parking 
adjacent to site  

Landscaping In a park surrounded by grass, next to 
Phantom Lake 

Site lighting None 
Fencing/security None 
Public accessibility to site Full access to site 

General observations/notes from field visit: 

 Wet well access prevents safe access to control cabinet 
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Gravel access off dead end road

In a park surrounded by grass, adjacent to Phantom 
Lake
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22.3 Station Facilities 
22.3.1 Wet Well – Structure and Accessories 
22.3.1.1 Wet Well General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
  
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ inside diameter 
Ladder/grating platform Ladder, no grating 
Sewer invert(s) 8”, above operating level 
Lighting Yes 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

22.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Ground surface inspection identified interior appears to be in good 
condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Corrosion of all materials in the wet well, including stainless steel rails 
 Electrical components corroded 
 Coating appears to be in good shape 
 Water surface appears to be about 12 feet below ground surface 
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Wet well access hatch and ladder

Interior of wet well appears to be in good condition
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22.3.2 Wet Well Blower and Check Valve/Isolation Valve Vault – Structure and 
Accessories 
22.3.2.1 Wet Well Blower and Check Valve/Isolation Valve Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Blower and 
Check Valve/Isolation 
Valve Vault  

Class 1, Division 2 NFPA 820, table 4.2, row 20a 

 
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 5’ inside diameter 8’-6” deep 
Lighting No working lights noticed 
Ventilation None 
Ventilation continuous N/A 

22.3.2.2 Wet Well Blower and Check Valve/Isolation Valve Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Interior of vault appears to be in good condition.   

Criticality Rating 4 – Station could not operate upon failure of the valves 

Serviceability Rating 2 – Parts are available but vault is somewhat difficult to access 

General observations/notes from field visit: 

 No drain or sump, sump pump sitting on floor, some standing water at bottom 
 Outside air intake through valve vault to fan, blows to wet well (direct connection) – 

continuous ventilation reduces potential for issues, but lack of mechanical supply to 
valve vault does not reduce classification rating 
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Wet well blower and check valve/isolation valve vault 
location

Interior of wet well blower and check valve/isolation 
valve vault
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22.4 Mechanical 
22.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at Station 6 indicates that the facility is pumping 
at a slightly lower flow (~120 gpm vs. 180 gpm) and a slightly lower head (59 ft vs. 61 ft) 
than the design point.  The measured flow and head appears to be in reasonable alignment 
with the original design point but may indicate some wear since the measured flow is below 
the original pump curve. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 22-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 49.2 1,361 46.66 1,361 

May-13 36.65 1,046 36.35 1,048 
Jun-13 31.14 947 31.15 947 
Jul-13 28.83 896 28.43 895 

Aug-13 25.78 781 25.33 780 
Sep-13 29.65 883 29.62 883 
Oct-13 34.36 1,021 34.43 1,020 

Nov-13 34.47 1,034 34.54 1,034 
Dec-13 33.88 1,026 34.19 1,028 
Jan-14 39.5 1,162 39.79 1,162 
Feb-14 41.38 1,161 41.62 1,162 

Mar-14 61.28 1,584 62.05 1,583 

Total 446.12 12,902 444.16 12,903 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.2 1.5 1.2 1.5 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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22.4.1.1 Pump 1 – City of Bellevue Asset No. 193848 

Pump style Submersible 
Make Flygt* 
Model CP-3127-484X* 
Serial No. Unknown 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1988 
Design Conditions 180 gpm @ 61 feet TDH* 
Able to isolate pump? Yes, plug valve in adjacent valve vault 
Ability to access/remove pump from station Yes rent gantry crane and use City owned 

boom truck 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump, but at more 
than 26 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 
 
Pump 1 Drawdown Test 

Static head (feet) Unknown 
Calculated pumping capacity 115 – 125 gpm 
Total Dynamic head (feet) 58 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static pressure during testing 
 Pump appears to be operating near the design point, however operating below the 

original pump curve indicating potential wear 
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Submersible station, unable to observe pumps
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22.4.1.2 Pump 2 – City of Bellevue Asset No. 193849 

Pump style Submersible 
Make Flygt* 
Model CP-3127-484X* 
Serial No. Unknown 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1988 
Design Conditions 180 gpm @ 61 feet TDH 
Able to isolate pump? Yes, plug valve in adjacent valve vault 
Ability to access/remove pump from station Yes rent gantry crane and use City owned 

boom truck 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump, but at more 
than 26 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 
 
Pump 2 Drawdown Test 

Static head (feet) Unknown 
Calculated pumping capacity 120 gpm 
Total Dynamic head (feet) 59.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static pressure during testing 
 Pump appears to be operating near the design point, however operating below the 

original pump curve indicating potential wear 
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22.4.2 Exposed Piping and Valves 
22.4.2.1 Discharge Piping/Valve(s) Description 

Size 4” 
Material DI 
Valve Type(s) Plug valve and swing check valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve vertical axis of rotation – not ideal 
 

22.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
22.4.4 Washdown Water 
 
Supply Domestic/Metered 
Access Inside back flow preventer box 
Backflow prevention assembly Wilkins reduced pressure backflow device 
Enclosure/Freeze protection Metal painted enclosure/Heat tape 
 

 
  



Wilkins reduced pressure backflow assembly located 
in enclosure with heat tape
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Plug valve and swing check valve located in adjacent 
underground vault
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22.4.5 Ventilation 
22.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Adjacent wet well blower and check 
valve/isolation valve vault 

Fan type Axial 
Airflow rate 300 CFM @ 0.375”SP* 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Fan draws air through gooseneck into valve vault and pushes it into wet well 
 Wet well vents through open hatch (fan only turns on when hatch is open) and 

exhaust gooseneck 
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Wet well blower vault located in adjacent 
underground vault
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22.5 Electrical  
22.5.1 Electrical Service  
22.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Overhead 
Service meter location Outside of enclosure 

22.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Meter base and main disconnect appear to be in good condition, but 
aging 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from street 
 
22.5.2 Backup Power 
22.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location Outside of power enclosure 
Transfer switch type Manual 
Transfer switch location Inside power enclosure 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Manual transfer switch and generator receptacle appears to be in good 
condition  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; generator receptacle accessible from the street 
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Outdoor power enclosure

Electrical service meter and generator 
receptacle located outside of power 
enclosure
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22.5.3 Site – Panelboard 
22.5.3.1 Panelboard Description 

Location In power enclosure 
Voltage/Phase 240/120/1 phase 
Manufacturer ITE 
Model CDP-7 

22.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Panel in good condition, dry transformer running hot 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

22.5.4 Site - Starters  
22.5.4.1 Starters Description 

Starters (2) FVNR Starters 
 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

22.5.4.2 Starters Findings 
Condition Rating 2 – The Cutler Hammer starters appear to be in good condition, but aging 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
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Outdoor power enclosure

Panelboard and starters located in outdoor enclosure.  
Panel in good condition, Cutler Hammer starters 
aging
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22.5.5 Site – Telemetry Control Panel 
22.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376872 
Location In control enclosure 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication Float Relay 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In old telemetry cabinet 

22.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

General observations/notes from field visit: 

 All power/control conductors come thru 1-3/4 galvanized rigid conduit with seal 
rotting including float cord 

22.5.6 Site - Submersible Cable Termination Enclosure  
22.5.6.1 Submersible Cable Termination Enclosure Description 

Location In power enclosure 
Material CDP-7 

22.5.6.2 Submersible Cable Termination Enclosure Findings 

Condition 1 2  3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 4 – Conduits undersized and no seal offs installed 

Criticality Rating 4 – Critical, transmits power from the starters to the pump cords 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

General observations/notes from field visit: 

 Conduits to wet well are not sealed – term part of explosion proof area but not built to 
explosion proof rating 
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All power and control conductors come 
through 1-3/4” galvanized rigid conduit 
with seal rotting

Submersible cable termination enclosure

Telemetry control panel with operator 
interface located in control enclosure
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22.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 22-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Conduits penetrating the 
wet well do not have seal 
offs 

Potential for 
sewer/explosive gas 
transfer 

 Install seal offs 

Conduit overfull with 6-
480 and 6-120 
conductors 

Potential heat build-up – 
decreases rating of 
conductors 

 Replace with bigger 
conduits 

Rotating assembly 
degrading based on 
perceived age 

Loss of service at site  Replace rotating assembly 

City owned meter base is 
aging  

Loss of power at site  Replace City owned meter 
base 

Service entrance 
disconnect equipment is 
aging 

Loss of power at site  Replace service entrance 
disconnect 

Some rust on non-used 
terminals from 
submersible cable 
termination enclosure 
block 

Loss of power at site  Replace termination 
enclosure 

Standby power phase 
relay is aging 

Loss of power at site  Replace standby power 
phase relay 

Telephone network 
interface termination box 
is aging 

Loss of control at site  Replace telephone 
network interface 
termination box 

Dry transformer running 
hot 

Loss of power at site  Replace dry transformer 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 
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22.6.1 Project Recommendations 
 
Due to the location of Station 6 and its impact to the general public, it is recommended that a 
single project be completed to address all deficiencies identified and avoid returning for a 
second project soon after.  The timing of the recommended project is driven by the 
replacement of the rotating assemblies which is critical to the operation of the station.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the wet well blower and check valve/isolation valve vault to provide safety for the public 
and staff when the vault hatches are in the open position.  Installing fall protection on the wet 
well access is not recommended due to its infrequent use, but when it is open for an extended 
period of time, temporary handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 22-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S6-1 Conduits penetrating 
the wet well do not 
have seal offs 

Install seal offs 2020-2025 $148,000 

Conduit overfull with 
6-480 and 6-120 
conductors 

Replace with bigger 
conduits 

Rotating assembly 
degrading based on 
perceived age 

Replace pumps, motors 
and motor starters 

City owned meter base 
is aging  

Replace City owned 
meter base 

Service entrance 
disconnect equipment 
is aging 

Replace service 
entrance disconnect 
equipment 

Some rust on non-used 
terminals from 
submersible cable 
termination enclosure 
block 

Replace submersible 
cable termination 
enclosure 

Standby power phase 
relay is aging 

Replace standby power 
phase relay 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

Dry transformer 
running hot 

Replace dry transformer 

Primary and backup 
level indicators are 
aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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22.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the rotating assembly 
including the pumps, motors and motor drivers.  The consequence of failure of this 
component will reduce the level of service to the station below industry standards and 
regulatory requirements. 
 
22.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 22-4 
have been implemented in the timeline identified.   
 
22.7.1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 22-5 and 22-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 22-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 

 
Table 22-5 

Current Estimated Remaining Useful Life 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 2 0 0 - 2 10-15 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 1 1 0 - 1 15-20 
 
Table 22-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 22-4 are complete.  Upon completion of the recommended projects the 
remaining useful life for most asset groups will increase significantly with the exception of 
the telemetry system.  The estimated remaining useful life will remain the same since the 
recommended projects do not include the replacement of significant telemetry equipment 
including the telemetry control panel.  
  



14-1529 Page 22-30  WWPS Evaluation 
May 2015 Station 6 City of Bellevue 

Table 22-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
22.7.2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 22-1 graphically represents the rehabilitation and replacement cost projections for 
Station 6 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 22-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 22-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 22-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 22-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 22-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 23 
STATION 7 
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23.1 Station 7 General Description 
 
Date of Visit June 16th, 2014 
City of Bellevue Asset No. 187627 
Address 16280 SE 24th St 
Station configuration Submersible 
Original Construction 1968 
Major Rehabilitation/Upgrade 1988 
Number of Pumps 2 
Pump Horsepower 10 
Station Voltage/Phase 480/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 175 – 190 gpm 
 
23.1.1 Summary of Findings 
 
Station 7 is located in a greenway adjacent to Phantom Lake and private residences.  The 
station does not receive flows from other station and discharges to a gravity line.  There were 
a few deficiencies observed at this site but most were due to age related degradation. 
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Table 23-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 23-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S7-1 City owned meter base 
is aging 

Replace City owned 
meter base 

2020-2025 $137,000 

Rotating assembly 
degrading based on 
perceived age 

Replace pumps, motors 
and motor starters 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

Dry transformer and 
panelboard are aging 

Replace dry transformer 
and panelboard 

Service entrance 
disconnect equipment 
and standby power 
phase monitor (relay) 
are aging 

Replace service 
entrance disconnect 
equipment and standby 
power phase monitor 

Primary and backup 
level indicators are 
aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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23.2 Site 
23.2.1 Site Description 

Vehicle access to site Single lane private drive dead end, parking 
adjacent to site 

Landscaping Overgrown gravel surfacing (grass and 
weeds) 

Site lighting None 
Fencing/security None 
Public accessibility to site Full access but hatches locked 

General observations/notes from field visit: 

 Concrete box around high point in vent line is 12” high – potential tripping hazard 
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General site, overgrown gravel surfacing and concrete 
box around high point in vent line approximately 12” 
high – potential tripping hazard

Single lane private drive dead end vehicle access to 
site
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23.3 Station Facilities 
23.3.1 Wet Well – Structure and Accessories 
23.3.1.1 Wet Well General Description  

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
	
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 6’ inside diameter, ~10’ to water surface 
Ladder/grating platform Ladder, no grating platform 
Sewer invert(s) (2) 8”, above operating level 
Lighting Yes 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

23.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Ground surface inspection identified interior coating appears to be in 
good condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Corrosion level similar to station 6 
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Wet well access hatch and ladder

Alternate view of interior of wet well
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23.3.2 Wet Well Blower and Check Valve/Isolation Valve Vault – Structure and 
Accessories 
23.3.2.1 Wet Well Blower and Check Valve/Isolation Valve Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Blower and 
Check Valve/Isolation 
Valve Vault  

Class 1, Division 2 NFPA 820, table 4.2, row 20a 

 
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 5’ inside diameter, 8’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

23.3.2.2 Wet Well Blower and Check Valve/Isolation Valve Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Interior of vault appears to be in good condition.   

Criticality Rating 4 – Station could not operate upon failure of the valves 

Serviceability Rating 2 – Parts are available but vault is somewhat difficult to access 

General observations/notes from field visit: 

 Outside air intake through valve vault to fan, blows to wet well (direct connection) – 
continuous ventilation reduces potential for issues, but lack of mechanical supply to 
valve vault does not reduce classification rating. 
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Interior of wet well blower and check valve/isolation 
valve vault

Wet well blower and check valve/isolation 
valve vault location
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23.4 Mechanical 
23.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at Station 7 measured a lower flow (~185 gpm vs. 
230 gpm) and lower head (52 ft vs. 56 ft) than the design point.  The measured flow and head 
appear to be in reasonable alignment with the original design point.  However measuring the 
flow/head below the pump curve likely indicates some pump wear and at more than 26 years 
in service, the pumps remaining life is expected to be limited.  As the capacity continues to 
diminish, the City should confirm that the peak influent design flow does not exceed the 
reliable pumping capacity. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 23-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 26.51 1,076 26.13 1,078 

May-13 23.72 973 22.53 971 
Jun-13 22 949 20.85 950 
Jul-13 24.22 997 22.17 997 

Aug-13 20.83 969 19.44 967 
Sep-13 21.35 1,039 21.63 1,038 
Oct-13 22.62 1,091 22.74 1,090 

Nov-13 25.93 1,225 26.13 1,224 
Dec-13 23.88 1,161 24.27 1,159 
Jan-14 26.74 1,245 27.04 1,244 
Feb-14 29.57 1,297 29.8 1,297 

Mar-14 35.97 1,459 36.43 1,460 

Total 303.34 13,481 299.16 13,475 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.8 1.5 0.8 1.5 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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23.4.1.1 Pump 1 – City of Bellevue Asset No. 193880 

Pump style Submersible 
Make Flygt* 
Model CP-3127-484X* 
Serial No. Unknown 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1988 
Design Conditions 230gpm @ 56 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, rent gantry crane and use City owned 

boom truck 
*Based on Record Documents, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump, but at more 
than 26 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, pumps are somewhat difficult to access due to 
location and must rent gantry crane to remove pumps 
 
Pump 1 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 185 – 190 gpm 
Total Dynamic head (feet) 51’ 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static pressure during testing 
 Measured point below pump curve may indicate some wear 

 
  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 23-13
Station 7

Submersible station, unable to observe pumps
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23.4.1.2 Pump 2 – City of Bellevue Asset No. 193836 

Pump style Submersible 
Make Flygt* 
Model CP-3127-484X 
Serial No. Unknown 
Horsepower 10 
Voltage/phase 230/460/3 
Date of installation 1988 
Design Conditions 230gpm @ 56 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, rent gantry crane and use City owned 

boom truck 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump, but at more 
than 26 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, pumps are somewhat difficult to access due to 
location and must rent gantry crane to remove pumps 
 
Pump 2 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 175 – 185 gpm 
Total Dynamic head (feet) 52’ 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static pressure during testing 
 Measured point below pump curve may indicate some wear 

 
  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 23-15
Station 7

Submersible station, unable to observe pumps
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23.4.2 Exposed Piping and Valves 
23.4.2.1 Discharge Piping/Valve(s) Description 

Size 4” 
Material DI 
Valve Type(s) Plug valve and swing check valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve vertical axis of rotation – not ideal 
 
23.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
23.4.4 Washdown Water 

Supply Domestic/Metered 
Access Inside back flow preventer box 
Backflow prevention assembly Wilkins reduced pressure backflow device 
Enclosure/Freeze protection Painted metal enclosure/Heat tape 
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Plug valve and swing check valve located in adjacent 
underground vault

Wilkins reduced pressure backflow assembly and 
hose bibb located in enclosure with heat tape
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23.4.5 Ventilation 
23.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower and Isolation/Check valve 
vault 

Fan type Belt-driven axial 
Airflow rate 300 CFM @ 0.375” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Fan did not operate during evaluation visit, source of problem unknown 
 Wet well switch is corroded however, and switch sticks in position – 

replacement/inspection  is recommended 
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Wet well supply fan located in wet well blower and 
check valve/isolation valve vault



14-1529 Page 23-20  WWPS Evaluation 
May 2015 Station 7 City of Bellevue 

23.5 Electrical  
23.5.1 Electrical Service  
23.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Overhead 
Service meter location Outside of enclosure 

23.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Meter base and main disconnect appears to be in good condition, but 
aging 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from street 

General observations/notes from field visit: 

 City owned meter base needs painting 
 
23.5.2 Backup Power 
23.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location Homeowners backyard in brambles 
Transfer switch type Manual 
Transfer switch location Power enclosure 

23.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Manual transfer switch and generator receptacle appears to be in good 
condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; generator receptacle accessible from the street 
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Outdoor power enclosure

Generator receptacle located in 
homeowner’s backyard in brambles

Manual transfer switch located in outdoor power 
enclosure
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23.5.3 Site – Panelboard 
23.5.3.1 Panelboard Description 

Location Power enclosure 
Voltage/Phase 120/240 VAC 
Manufacturer ITE 
Model CDP-7 Series 8 

23.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Panel and dry transformer in good condition, but aging 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

23.5.4 Site - Starters  
23.5.4.1 Starters Description 

Starters (2) FVNR Starters 

23.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – The Cutler Hammer starters are in good condition, but aging 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
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Outdoor power enclosure

Panelboard located in outdoor power enclosure
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23.5.5 Site – Telemetry Control Panel 
23.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376890 
Location Control enclosure 
Configuration Integral w/ telemetry 
Primary Level Indication Submersible type 
Secondary Level Indication Float/ISR/TDR 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface On pole at 18’ 

23.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
 
23.5.6 Site - Submersible Termination Enclosure 
23.5.6.1 Submersible Termination Enclosure Description 

Location Inside explosion proof junction box/On pipe 
rack 

Material Unknown 

23.5.6.2 Submersible Termination Enclosure Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Conduits and explosion proof junction box and terminals appear to be 
in good condition 

Criticality Rating 3 – Critical but redundant, transmits power from the starters to the pump 
cords but if one cord or termination fails the other pair will still operate 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Submersible termination enclosure located in explosion 
proof junction box on pipe rack

Control enclosure located on opposite side of outdoor 
power enclosure
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23.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 23-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
City owned meter base is 
aging 

Loss of power at site  Replace City owned meter 
base 

Rotating assembly 
degrading based on 
perceived age 

Loss of service at site  Replace rotating 
assemblies 

Telephone network 
interface termination box 
is aging 

Loss of control at site  Replace telephone 
network interface 
termination box 

Dry transformer and 
panelboard are aging 

Loss of power at site  Replace dry transformer 
and panelboard 

Service entrance 
disconnect equipment 
and standby power phase 
monitor (relay) are aging 

Loss of power at site  Replace service entrance 
disconnect equipment and 
standby power phase 
monitor 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 

 
23.6.1 Project Recommendations 
 
The deficiencies were lumped into one project and the timing of the recommended project is 
driven by the replacement of the rotating assembly and City owned meter base, which is 
critical to the operation of the station. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the wet well blower and check valve/isolation valve vault to provide safety for the public 
and staff when the vault hatches are in the open position.  Installing fall protection on the wet 
well access is not recommended due to its infrequent use, but when it is open for an extended 
period of time, temporary handrail should be used. 
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The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
 

Table 23-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S7-1 City owned meter base is 
aging 

Replace City owned 
meter base 

2020-2025 $137,000 

Rotating assembly 
degrading based on 
perceived age 

Replace pumps, motors 
and motor starters 

Telephone network 
interface termination box 
is aging 

Replace telephone 
network interface 
termination box 

Dry transformer and 
panelboard area aging 

Replace dry transformer 
and panelboard 

Service entrance 
disconnect equipment 
and standby power phase 
monitor (relay) are aging 

Replace service 
entrance disconnect 
equipment and standby 
power phase monitor 

Primary and backup level 
indicators are aging 

Replace primary and 
backup level indicators 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
23.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the rotating 
assemblies and City owned meter base (due to its criticality and serviceability ratings). The 
consequence of failure of either of these components will reduce the level of service to the 
station below industry standards and regulatory requirements.   
 
Continued deterioration of the meter base will eventually jeopardize power service to the site 
and create an unsafe situation with exposed wiring and the potential for stray current.  Failure 
of the power service will require the station to operate off of the standby generator until the 
service is temporarily repaired and new meter based installed. 
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23.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 23-4 
have been implemented in the timeline identified.   
 
23.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 23-5 and 23-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 23-5 includes the current estimated remaining useful life prior to the 
completion of the capital improvement projects. 
 

Table 23-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 2 1 0 - 2 5-10 
Generator no onsite generator at this facility 
Rotating Assembly 1 1 0 - 1 15-20 

 
Table 23-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 23-4 are complete.  Upon completion of the recommended projects most 
of the asset groups remaining useful life will increase significantly.  The pump station 
estimated remaining life will remain the same since the recommended projects does not 
include any upgrades to the current structures. 
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Table 23-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
23.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 23-1 graphically represents the rehabilitation and replacement cost projections for 
Station 7 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 23-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 23-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 23-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 23-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 23-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 

 $-

 $100,000

 $200,000

 $300,000

 $400,000

 $500,000

 $600,000

 $700,000

 $800,000

20
1

4

20
1

6

20
1

8

20
2

0

20
2

2

20
2

4

20
2

6

20
2

8

20
3

0

20
3

2

20
3

4

20
3

6

20
3

8

20
4

0

20
4

2

20
4

4

20
4

6

20
4

8

20
5

0

20
5

2

20
5

4

20
5

6

20
5

8

20
6

0

20
6

2

20
6

4

20
6

6

20
6

8

20
7

0

20
7

2

20
7

4

20
7

6

20
7

8

20
8

0

20
8

2

20
8

4

20
8

6

20
8

8

Station 7 PS Rehabilitation/Replacement Schedule Cost Planning

Rehab Rotating Assembly - Wet End Rehab Rotating Assembly - Motor Replace Rotating Assembly
Replace Electrical Replace Telemetry Rehab Pump Station Structure
Replace Pump Station Structure



14-1529 Page 24-1  WWPS Evaluation 
May 2015 Flush 10 City of Bellevue 

SECTION 24 
FLUSH 10 
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24.1 Flush 10 General Description 
 
City of Bellevue Asset No. 187599 
Address 562 W Lake Sammamish Parkway SE 
Station configuration Dry pit, no wet well – draws from lake 
Original Construction 1968 
Major Rehabilitation/Upgrade 2001 
Number of Pumps 1 
Pump Horsepower 2 
Station Voltage/Phase 240/120/3 Phase 
Standby Power None 
 
24.1.1 Summary of Findings 
 
Flush 10 is located adjacent to the lake in a deck area near Flush 9.  The access to Flush 10 is 
challenging from the vehicle parking to the station.  Flush 10 provides flow to Station 1 and 
2.  Some deficiencies observed at the site include electrical clearance issues between the 
pump motor, the pump motor connection to the wall and the motor.  The pump at this site is 
a Paco pump which is obsolete per follow-up calls with both manufacturer (Grundfos) and 
manufacturer’s representative (Pumptech), parts would need to be customized. 
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Table 24-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 24-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F10-1 Electrical clearance 
between panel to pump 
motor and pump motor 
connection to wall 
does not meet code 
requirements 

Provide clearance 2020-2025 $145,000 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Intake piping 
degrading based on 
perceived age 
(installed in 1968) 

Replace intake piping 
(~200 LF) 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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24.2 Site	
24.2.1 Site Description	

Vehicle access to site Park on West Lake Sammamish Parkway, 
parking is 200 yards away from site 

Landscaping None 
Site lighting None 
Fencing/security None 
Public accessibility to site Adequate security for keeping public off site, 

but not private residents 

General observations/notes from field visit: 

 Challenging access from parking to station 
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Parking on West Lake Sammamish Parkway, 
start of trail to station

Challenging access to site, a lot of  
landscaping in pathway

Portion of path to station from parking 
area

Station within deck area adjacent to lake
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24.3 Station Facilities 
24.3.1 Dry Pit – Structure and Accessories 
24.3.1.1 Dry Pit General Description 

Area 
Current 

Classification 
 

Rationale 
Dry Pit  Unclassified - 
 
Construction materials Concrete, coated 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 9’x7’-8”x15’ deep 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 

24.3.1.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Heater is corroded 
 Coating near floor is flaking – possibly due to water intrusion through wall 
 Less than the required 3’ clearance from Flush 10 panel to pump motor and from 

pump motor connection to wall 
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Dry pit access hatch and ladder

Heater in dry pit is significantly corroded
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24.4 Mechanical 
24.4.1 Pumps 
Pump System Performance 
 
Capacity testing was not possible at this facility, as the pumps draw directly from the lake 
and there is no wet well to allow calculations.  The single pump runs only to provide the lake 
line with additional flow to help push sediment through the pipe.  The pump operates on a 
regular schedule and runs for approximately one hour every night.   
 

24.4.1.1 Pump 1 – City of Bellevue Asset No. 193834 

Pump style Centrifugal 
Make Paco Pumps 
Model 52-407021-XV1004-98 
Serial No. 00A0096201 
Horsepower 2 
Voltage/phase 460/230 
Date of installation Unknowns 
Design Conditions 300 gpm @ 9 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Chain fall, rail and trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations the pump is in good condition and the 
reliability is still acceptable. 

Criticality Rating 3 – Pump 1 is critical to the function of the station.  In the event that this 
pump fails, downstream solids buildup is likely to create a blockage of the lake line. 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Hoisting rail is not marked with load capacity, as required by code 
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Pump and motor #1
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24.4.2. Exposed Piping and Valves 
24.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve, vertical installation – not ideal 
 

24.4.2.2 Discharge Piping/Valve(s)  

Size 4” 
Material DI 
Valve Type(s) Plug valve and ball check valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Ball check valve, vertical installation 
 Automated discharge plug valve to prevent siphoning 
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Discharge and piping configuration Automated discharge plug valve to 
prevent siphoning, ball check valve 
located below discharge plug valve
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24.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
24.4.4 Washdown Water 

Supply Lake water  
Access Booster package for service 
Backflow prevention assembly None 
Enclosure/Freeze protection N/A 
 
24.4.5 Ventilation 
24.4.5.1 Dry Pit Ventilation (Supply Fan) 

Location 5’-6” AFF in dry pit 
Fan type Axial 
Airflow rate 1,363 CFM @ 0.5” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located 5’-6” 
AFF in the dry pit 
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Booster package for water service Booster package for water service, water 
supply from lake

Supply fan located 5’-6” AFF in dry pit
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24.5 Electrical  
24.5.1 Electrical Service  
24.5.1.1 Electrical Service Description 

Voltage 240/120 
Phases 3 
Utility transformer Overhead 
Service meter location Customer service pole along West Lake 

Sammamish Parkway 

24.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Meter base and main disconnect appear to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from street 

General observations/notes from field visit: 

 No back-up power 
 
24.5.2 Panelboard for Both Flush 9 and 10 
24.5.2.1 Panelboard for Both Flush 9 and 10 Description 

Location In Flush 10 dry pit 
Voltage/Phase 240/120/3 phase 
Manufacturer SQ D 
Model NQOD424M100 

24.5.2.2 Panelboard for both Flush 9 and 10 Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Panel and dry transformer appears to be in good condition, but aging 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 3 – Standard parts; equipment in dry pit is down five flights of stairs  

  



Panelboard for both Flush 9 and 10 
located in Flush 10 dry pit, appears to 
be in good condition but aging

Service meter located on pole along 
West Lake Sammamish Parkway
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24.5.3 Site - Starters  
24.5.3.1 Starters Description 

Starters 240 VAC, FVNR Starter 

24.5.3.2 Starter Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – The starters appear to be in good condition, but aging 

Criticality Rating 3 – Critical to the function of the station.  In the event that the starter and 
the pump fails, downstream solids buildup is likely to create a blockage of the lake line. 

Serviceability Rating 3 – Standard parts; equipment is in power and control panel, down five 
flights of stairs 
 
24.5.4 Site – Telemetry Control Panel 
24.5.4.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 377589 
Location In Flush 10 dry pit 
Configuration Separate from telemetry 
Primary Level Indication None 
Secondary Level Indication None 
RTU/PLC Zetron Inc/601-0231 
Telephone Modem RTP Power/GSM/GPRS Fixed Wireless 

Terminal 
Telephone Network Interface None 

24.5.4.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 3 – Standard parts; equipment is in dry pit, down five flights of stairs 
 

  



Flush 10 telemetry panel
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Flush 10 starter/control panel adjacent to Flush 9 
starter/control panel in Flush 10 dry pit
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24.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 24-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Electrical clearance 
between panel to pump 
motor and pump motor 
connection to wall does 
not meet code 
requirements 

Does not meet code 
requirements 

 Provide clearance 

Paco pumps are obsolete 
and condition is 
deteriorating 

Service/replacement parts 
will be difficult to obtain 
causing significant 
maintenance/repair delays 

 Replace Paco pump, 
motor and motor driver 

Intake piping degrading 
based on perceived age 
(installed in 1968) 

Loss of service at site  Replace intake piping 

 
24.6.1 Project Recommendations 
 
Due to the challenging access at this site it is recommended that a single project be 
completed to address all deficiencies.  The timing of the recommended project is driven by 
the replacement of the Paco pump which is critical to the operation of the station. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the dry pit to provide safety for the public and staff when the vault hatches are in the open 
position.  The summary of deficiencies and recommendations represent the most cost 
effective alternative based on engineering judgment.  This is represented in the table below. 
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Table 24-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F10-1 Electrical clearance 
between panel to pump 
motor and pump motor 
connection to wall 
does not meet code 
requirements 

Provide clearance 2020-2025 $145,000 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Intake piping 
degrading based on 
perceived age 
(installed in 1968) 

Replace intake piping 
(~200 LF) 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
24.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the Paco pump due 
to its serviceability rating. The consequence of failure of this component will reduce the level 
of service to the station below industry standards and regulatory requirements.   
 
The Paco pump is no longer manufactured, making the pumps obsolete.  With the pump no 
longer supported, service and replacement parts will be difficult to obtain, causing significant 
maintenance and repair delays.  With continued wear on the pump, maintaining and repairing 
the equipment that is obsolete will quickly become cost prohibitive. 
 
24.7 Station Long-Term Rehabilitation and Replacement Needs Estimate  
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 24-4 
have been implemented in the timeline identified.   
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24.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 24-5 and 24-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 24-5 includes the current estimated remaining useful life prior to 
completion of the capital improvement projects. 
 

Table 24-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 2 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 2 5 0 - 5 0-5 
 
Table 24-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 24-4 are complete.  Upon completion of the recommended projects the 
estimated remaining life for the rotating assembly asset group will increase significantly.  
The other asset groups estimated remaining life will stay the same since the recommended 
projects do not address significant rehabilitation or replacement of equipment within those 
asset groups. 
 

Table 24-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
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24.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 24-1 graphically represents the rehabilitation and replacement cost projections for 
Flush 10 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 24-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 24-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
 

Table 24-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

N/A 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 24-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 

 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 

 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000

N/A 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 

 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000

 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 24-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 25 
STATION 19 
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25.1 Station 19 General Description 
 
Date of Visit June 18th, 2014 
City of Bellevue Asset No. 187628 
Address 1830 W Lake Sammamish Parkway NE 
Station configuration Submersible 
Original Construction 1966 
Major Rehabilitation/Upgrade 1989 
Number of Pumps 2 
Pump Horsepower 3 
Station Voltage/Phase 240/120/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 220 gpm 
 
25.1.1 Summary of Findings 
 
Station 19 is located adjacent to a private residence near the lake.  There are approximately 
100 steps with intermediate landings to access the station from the road and electrical 
equipment.  There is a lot of landscaping near the area including roots and ivy that could 
present a potential tripping hazard.  This station does not receive flow from other stations and 
discharges to the lake line.  A significant deficiency includes the location of the submersible 
cable termination block which is located in the wet well and presents a code violation and 
potential safety hazard.  Upon the site visit there was also some evidence of lower level 
corrosion in the wet well structure. 
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Table 25-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 25-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S19-1 Submersible cable 
termination block and 
conduit located in wet 
well – code/safety 
violation 

Move and replace 
submersible cable 
termination block and 
conduit out of wet well 
and keep above grade 
adjacent to site 

2020-2025 $143,000 

Eye bolt used for level 
instrument too far in 
wet well to safely 
reach 

Provide higher hook to 
safely reach level 
instrument 

Submersible pumps, 
motors and starters and 
degrading based on 
perceived age 

Replace pumps, motors 
and motor drivers 

Lower level corrosion 
in wet well  

Inspect/evaluate wet 
well for corrosion 

Backup level 
indicators are aging 

Replace backup level 
indicators 

Backflow assembly 
enclosure requires 
drain to daylight. 

Install device above 
grade in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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25.2 Site 
25.2 Site Description 

Vehicle access to site One lane paved road, parking on road above 
station.  Must walk down approximately 100 
steps to station. 

Landscaping Surrounding ivy and roots 
Site lighting Some near electrical equipment and steps 

down to path as well as one fixture directly 
adjacent to the station 

Fencing/security None 
Public accessibility to site No, adjacent to someone’s home 
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One lane paved road above station Access to station from road, entrance 
through gate to stairs down to station

Site lighting adjacent to stationMany stairs to access site, adjacent to 
someone’s home
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25.3 Station Facilities 
25.3.1 Wet Well – Structure and Accessories 
25.3.1.1 Wet Well General Description 

Area 
Current 

Classification Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete 
Access description Lift assist hatch 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ inside diameter, 15’-20’ deep 
Ladder/grating platform None 
Sewer invert(s) (2) 8”, above operating level 
Lighting Yes 
Ventilation None 
Ventilation continuous N/A 
*Based on Record Drawings, unable to confirm in field. 

25.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Ground surface inspection identified the lower 1’-2’ of the wet well 
appears to have exposed aggregate – no other significant signs of corrosion.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Lake inlet allows flow at head of lake line 
 
  



Interior of wet well, no access ladder

Some lower level corrosion and exposed 
aggregate on the lower 1‘-2’ of well
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5.3.2 Check Valve and Isolation Valve Vault – Structure and Accessories 
5.3.2.1 Check Valve and Isolation Valve Vault – General Description 

Area 
Current 

Classification Rationale 
Check Valve and 
Isolation Valve Vault  

Unclassified - 

 
Construction materials Concrete 
Access description Manhole lid and ladder 
Access fall protection No 
Access locked No 
Access intrusion alarm No 
General dimensions 4’x4’x10’ deep 
Lighting Light can be plugged in with extension cord 
Ventilation None 
Ventilation continuous N/A 

25.3.2.2 Check Valve and Isolation Valve Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Interior of vault appears to be in good condition.   

Criticality Rating 4 – Station cannot operate upon failure of the valves 

Serviceability Rating 2 – Parts are available but vault is somewhat difficult to access 

General observations/notes from field visit: 

 Flooding evident 
 Pumps stagnant water in vault to wet well 

 
  



Check valve and isolation valve vault, 
flooding evident

Valve vault light can be plugged in with extension cord, 
extension cord located in vault upon site visit
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25.4 Mechanical 
25.4.1 Pumps 
Pump System Performance 
 
The field measured performance of the pumps at Station 19 only captured flow rates, as 
operating pressures were not available.  Without the pressure information, little can be 
understood regarding the operation of the pumps, but with the measured flow similar to the 
design flow (~220 gpm vs. 245 gpm), it is assumed that the pumps are operating similar to 
the original design intent. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 25-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 17.33 655 17.12 655 

May-13 16.15 599 16.07 599 
Jun-13 13.15 487 13.14 489 
Jul-13 12.91 477 12.81 479 

Aug-13 11.9 446 11.61 446 
Sep-13 12.39 468 11.89 468 
Oct-13 12.78 491 12.47 492 

Nov-13 13.56 513 13.47 515 
Dec-13 17.88 689 17.84 688 
Jan-14 17.61 672 17.45 670 
Feb-14 15.03 564 14.92 564 

Mar-14 17.37 617 15.99 615 

Total 178.06 6,678 174.78 6,680 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.5 0.8 0.5 0.8 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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25.4.1.1 Pump 1 – City of Bellevue Asset No. 193825 

Pump style Submersible 
Make Flygt* 
Model CP 3085-438X* 
Serial No. Unknown 
Horsepower 3 
Voltage/phase 240/3 
Date of installation 1989 
Design Conditions 245 gpm @ 11 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, rent gantry crane 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump but at more 
than 25 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 
 
Pump 1 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 220 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 

 Measured flow appears to be similar to the design flow 
  



Submersible station, unable to observe pumps
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25.4.1.2 Pump 2 – City of Bellevue Asset No. 193852 

Pump style Submersible 
Make Flygt* 
Model CP 3085-438X* 
Serial No. Unknown 
Horsepower 3 
Voltage/phase 240/3 
Date of installation 1989 
Design Conditions 245 gpm @ 11 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, rent gantry crane 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump but at more 
than 25 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access 
 
Pump 2 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 220 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 
 Measured flow appears to be similar to the design flow 

  



Submersible station, unable to observe pumps
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25.4.2 Exposed Piping and Valves 
25.4.2.1 Discharge Piping/Valve(s) Description 

Size 4” or 6” 
Material Plastic ABS 
Valve Type(s) Gate valve with hand wheel and swing check 

valve with outside weight and lever 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Wet well also has gravity relief pipe 
 

25.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
25.4.4 Washdown Water 

Supply Domestic/Metered 
Access Hose at top of wet well, freeze-less yard 

hydrant adjacent to check valve/isolation 
valve vault 

Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection In check valve/isolation valve vault/None 

General observations/notes from field visit: 

 Backflow assembly does not drain to daylight – does not meet code for installation 
  



Gate valve with hand wheel for isolation 
and swing check valve with outside 
weight and lever

Freeze-less yard hydrant adjacent to 
check/valve/isolation valve vault
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Hose for wash down water located at top 
of wet well

Backflow prevention assembly located in 
check valve/isolation valve vault
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25.5 Electrical 
25.5.1 Electrical Service 
25.5.1.1 Electrical Service Description 

Voltage 240/120 
Phases 3 
Utility transformer Overhead 
Service meter location Power and control panel along driveway 

between house and garage 

25.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Meter base and main disconnect appear to be in good condition and are 
relatively new 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 2 – Standard parts; accessible from driveway.  Tight area to read meter 
or plug in mobile standby generator 

25.5.2 Backup Power 
25.5.2.1 Backup Power Description 

Type Generator Receptacle 
Location Side of power and control panel 
Transfer switch type Manual 
Transfer switch location Power and control panel 

25.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Manual transfer switch and generator receptacle appear to be in good 
condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; generator receptacle accessible from driveway 

General observations/notes from field visit: 

 Generator receptacle on side of power and control panel adjacent to fence, would 
have to remove fencing to plug in power from standby generator 

  



Service meter and generator receptacle 
located on side of power and control 
panel enclosure near paved road

Overhead utility transformer, a lot of 
exposed cable
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25.5.3 Site - Panelboard 
25.5.3.1 Panelboard Description 

Location Power and control panel 
Voltage/Phase 120/240 VAC/1 phase 
Manufacturer Siemens 
Model E8816ML1125FCU 

25.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Panel appears to be in good condition, dry transformer running hot – no 
transformer required however, small load center  

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel  

25.5.4 Site – Starters 
25.5.4.1 Starters Description 

Starters (2) FVNR Starters 

10.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Siemens starters appear to be in good condition, newer equipment 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 

  



Panelboard located in outdoor power and 
control panel enclosure, appears to be in 
good condition

Starters located in outdoor power and 
control panel enclosure, appear to be in 
good condition
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25.5.5 Site – Telemetry Control Panel 
25.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376893 
Location At top of stairs by driveway 
Configuration Integral w/ telemetry 
Primary Level Indication Submersed level transmitter 
Secondary Level Indication Float switch 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface On customer service pole 

25.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition, no vent fan however, panel could 
overheat 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 

General observations/notes from field visit: 

 No vent fan in telemetry cabinet, it is sheltered however so it should stay cool 

25.5.6 Site - Submersible Cable Termination Enclosure  
25.5.6.1 Submersible Cable Termination Enclosure Description 

Location In wet well near top 
Material Unknown 

25.5.6.2 Submersible Cable Termination Enclosure Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Junction boxes appear to be in poor shape, too small for their duty and 
not properly secured to wall, only 4/6 bolts used; poses a safety hazard – should relocate 
terminal box outside of wet well 

Criticality Rating 4 – Critical, transmits power from the starters to the pump cords 

Serviceability Rating 4 – Standard parts; junction boxes in the mouth of the wet well safety 
hazard to access; hatch blocking easier access to junction boxes. 

   



Telemetry control panel with operator 
interface located in outdoor power and 
control panel enclosure, appears to be in 
good condition
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No vent fan in outdoor power and control 
panel enclosure, it is sheltered however, 
so it should stay cool

Submersible cable termination enclosure 
located in wet well, not fully secured and 
some corrosion evident
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25.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 25-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Submersible cable 
termination block and 
conduit located in wet 
well – code/safety 
violation 

Code and safety violation  Move and replace 
submersible cable 
termination block and 
conduit out of wet well 
and keep above grade 
adjacent to site 

Eye bolt used for level 
instrument too far in wet 
well to safely reach 

Safety hazard  Provide higher hook to 
safely reach level 
instrument 

Submersible pumps, 
motors and starters and 
degrading based on 
perceived age 

Loss of service at site  Replace pumps, motors 
and motor drivers 

Lower level corrosion in 
wet well  

Potential degradation of 
wet well structural 
integrity 

 Inspect/evaluate wet well 
for corrosion 

Backup level indicators 
are aging 

Loss of control at site  Replace backup level 
indicators 

Backflow assembly 
enclosure requires drain 
to daylight. 

Does not meet code, 
potential for cross-
connection 

 Install device above grade 
in an enclosure 

 
25.6.1 Project Recommendations 
 
Due to the difficult access to the station and the impact to the private resident adjacent to the 
site, one project is recommended to address all deficiencies.  The timing of the recommended 
project is driven by the replacement of the rotating assemblies that are critical to the 
operation of the station.  
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The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 

 
Table 25-4 

Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S19-1 Submersible cable 
termination block and 
conduit located in wet 
well – code/safety 
violation 

Move and replace 
submersible cable 
termination block and 
conduit out of wet well 
and keep above grade 
adjacent to site 

2020-2025 $143,000 

Eye bolt used for level 
instrument too far in 
wet well to safely 
reach 

Provide higher hook to 
safely reach level 
instrument 

Submersible pumps, 
motors and starters and 
degrading based on 
perceived age 

Replace pumps, motors 
and motor drivers 

Lower level corrosion 
in wet well  

Inspect/evaluate wet 
well for corrosion 

Backup level 
indicators are aging 

Replace backup level 
indicators 

Backflow assembly 
enclosure requires 
drain to daylight. 

Install device above 
grade in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
25.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the rotating 
assemblies. The consequence of failure of either of this component will reduce the level of 
service to the station below industry standards and regulatory requirements.   



14-1529 Page 25-26  WWPS Evaluation 
May 2015 Station 19 City of Bellevue 

25.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 25-4 
have been implemented in the timeline identified.   
 
25.7.1 Asset Scoring 

 
The trigger and asset scoring shown in Tables 25-5 and 25-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 25-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement project. 
 

Table 25-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 1 1 0 - 1 15-20 
 
Table 25-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 25-4 are complete.  Upon completion of the recommended projects the 
rotating assembly and pump station estimated remaining life will increase significantly.  The 
electrical and telemetry system asset groups estimated remaining life will remain the same 
since the recommended projects do not include significant rehabilitation or replacement of 
equipment within those asset groups. 
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Table 25-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
25.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 25-1 graphically represents the rehabilitation and replacement cost projections for 
Station 19 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 25-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 25-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 25-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 25-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 25-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 26 
STATION 17 
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26.1 Station 17 General Description 
 
Date of Visit June 18th, 2014 
City of Bellevue Asset No. 187578 
Address 628 W Lake Sammamish Parkway 
Station configuration Submersible 
Original Construction 1966 
Major Rehabilitation/Upgrade 1988 
Number of Pumps 2 
Pump Horsepower 2 
Station Voltage/Phase 240/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 205 – 210 gpm 
 
26.1.1 Summary of Findings 
 
Station 17 is located in a private resident’s deck/porch area near the lake.  Upon the site visit, 
the homeowner had constructed a new deck covering over the station and it was difficult to 
remove and replace the check valve and isolation valve vault manhole lid without damaging 
the newly constructed deck.  The station receives flow from stations 18 and 19 and 
discharges to the lake line.  A deficiency identified at the site is the possible tripping in the 
power and control panel due to lack of ventilation.   
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Table 26-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 26-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S17-1 No ventilation in 
power and control 
panel – potential 
tripping issue 

Ventilate power and 
control panel 

2020-2025 $116,000 

Submersible pumps, 
motors and motor 
drivers degrading 
based on perceived age 

Replace submersible 
pumps, motors and 
motor drivers 

Some seepage in 
concrete wet well 

Inspect/evaluate wet 
well for corrosion 

Backflow assembly 
enclosure requires 
drain to daylight 

Install device above 
grade in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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26.2 Site 
26.2.1 Site Description 

Vehicle access to site One lane paved road on Rosemont, vehicle 
parking near the power and control panel on 
the paved road, approximately 50 steps away 
from station 

Landscaping Under false deck 
Site lighting One light on house – inadequate for looking 

in wet well 
Fencing/security None 
Public accessibility to site No access, in someone’s deck 

General observations/notes from field visit: 

 New deck over wet well and valve vault – impeded ability to remove and replace 
valve vault access lid 
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One lane paved road on Rosemont, 
parking adjacent to power and control 
panel

New deck over wet well and valve vault 
impeded ability to remove and replace 
wet well access lid

Steps from parking to station, adjacent to 
home
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26.3 Station Facilities 
26.3.1 Wet Well – Structure and Accessories 
26.3.1.1 Wet Well General Description  

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
	
Construction materials Concrete 
Access description Halliday double hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ inside diameter, 15-20’ deep 
Ladder/grating platform Ladder, no grating platform 
Sewer invert(s) 8”, above operating level 6”, above operating 

level 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

26.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Ground surface inspection identified interior appears to be in good 
condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Some seepage in concrete wet well, ground water intrusion in three locations, 
estimated at < 0.5 gpm 

 No significant issues noted – some mild grease in wet well  
 Operation above hopper 

 
  



Wet well double hatch and ladder Interior of wet well
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Some seepage in wet well, ground water 
intrusion in three locations, near bottom 
of wet well
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26.3.2 Check Valve and Isolation Valve Vault – Structure and Accessories 
26.3.2.1 Check Valve and Isolation Valve Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Check Valve/Isolation 
Valve Vault  

Unclassified - 

 
Construction materials Concrete 
Access description Manhole lid and ladder 
Access fall protection No 
Access locked No 
Access intrusion alarm No 
General dimensions 4’x4’x10’ deep 
Lighting Extension cord located in vault for lighting 
Ventilation None 
Ventilation continuous N/A 

26.3.2.2 Check Valve and Isolation Valve Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Interior of vault appears to be in good condition.   

Criticality Rating 4 – Station could not operate upon failure of the valves 

Serviceability Rating 2 – Parts are available but vault is somewhat difficult to access 

General observations/notes from field visit: 

 Flooding evident in valve vault 
 Hole in false deck 
 Valves look to be completely submerged in water with just the tops of the valves 

above water 
 
  



Check valve and isolation valve vault with manhole lid 
and ladder

Valves look to be completely submerged 
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26.4 Mechanical 
26.4.1 Pumps 
Pump System Performance 
 
The field measured performance of the pumps at Station 17 only captured flow rates, as 
operating pressures were not available.  Without the pressure information, little can be 
understood regarding the operation of the pumps, but with the measured flow similar to the 
design flow (~210 gpm vs. 245 gpm), it is assumed that the pumps are operating similar to 
the original design intent.  The slight degradation in flow may be attributed to normal wear 
of the pump. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 26-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 29.63 1,291 31.23 1,292 

May-13 28.21 1,244 30.58 1,243 
Jun-13 25.04 1,119 27.82 1,121 
Jul-13 26.03 1,168 28.12 1,166 

Aug-13 40.61 1,829 11.44 490 
Sep-13 51.14 2,269 0.11 30 
Oct-13 38 1,688 11.26 507 

Nov-13 25.85 1,128 25.96 1,128 
Dec-13 29.7 1,313 29.99 1,319 
Jan-14 29.96 1,330 30.48 1,329 
Feb-14 26.45 1,165 26.86 1,165 

Mar-14 30.86 1,385 32.86 1,386 

Total 381.48 16,929 286.71 12,176 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.0 1.9 0.8 1.4 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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26.4.1.1 Pump 1 – City of Bellevue Asset No. 193819 

Pump style Submersible 
Make Flygt* 
Model CP 3085-438X* 
Serial No. Unknown 
Horsepower 2 
Voltage/phase 240/3 
Date of installation 1988 
Design Conditions 245 gpm @ 11 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, portable hoist 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump but at more 
than 26 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access due to 
location and the need for a portable hoist to remove pumps 

General observations/notes from field visit: 

 Unable to confirm condition of submersible pumps 
 Unsure of impact on deck if/when portable hoist needs to be used 

 
Pump 1 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 205 – 210 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressures during testing 

 Measured flow appears to be similar to the design flow 
  



Submersible station, unable to observe 
pumps
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26.4.1.2 Pump 2 – City of Bellevue Asset No. 193820 

Pump style Submersible 
Make Flygt* 
Model CP 3085-438X* 
Serial No. Unknown 
Horsepower 2 
Voltage/phase 240/3 
Date of installation 1988 
Design Conditions 245 gpm @ 11 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, portable hoist 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 3 – Submersible station, could not observe condition of pump but at more 
than 26 years of life, the remaining life is expected to be limited 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 2 – Submersible station, Pumps are somewhat difficult to access due to 
location and the need for a portable hoist to remove pumps  

General observations/notes from field visit: 

 Unable to confirm condition of submersible pumps 
 Unsure of impact on deck if/when portable hoist needs to be used 

 
Pump 2 Drawdown Test 

Static head (feet) Unable to confirm 
Calculated pumping capacity 205 – 210 gpm 
Total Dynamic head (feet) Unable to confirm 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Could not confirm static or dynamic pressure during testing 
 Measured flow appears to be similar to the design flow 

  



Submersible station, unable to observe 
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26.4.2 Exposed Piping and Valves 
26.4.2.1 Discharge Piping/Valve(s) Description 

Size 6”? 
Material Plastic, ABS 
Valve Type(s) Gate valve w/ hand wheel and swing check 

valve with outside weight and lever 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Both valves were submerged completely in water in the check valve and isolation 
valve vault upon visit 

 
26.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
26.4.4 Washdown Water 

Supply Shared with resident  
Access Freeze-less yard hydrant adjacent to wet 

well, against house 
Backflow prevention assembly Reduced pressure backflow device 
Enclosure/Freeze protection In check valve and isolation valve 

vault/None 

General observations/notes from field visit: 

 Reduced pressure backflow assembly does not drain to daylight – does not meet code 
for installation 

  



Gate Valve with hand wheel for isolation 
and swing check valve with outside 
weight and lever located in check valve 
and isolation valve vault, submerged in 
water upon site visit

Reduced pressure backflow assembly located in check 
valve and isolation valve vault
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26.5 Electrical 
26.5.1 Electrical Service 
26.5.1.1 Electrical Service Description 

Voltage 240 
Phases 3 
Utility transformer Overhead  
Service meter location Unknown 

26.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Meter base and main disconnect appear to be in good condition and are 
relatively new 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 2 – Standard parts; accessible from driveway although tight area to 
read meter or plug in mobile standby generator 

26.5.2 Backup Power 
26.5.2.1 Backup Power Description 

Type Generator Receptacle 
Location Side of power and control panel 
Transfer switch type Manual 
Transfer switch location Power and control panel 

26.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Manual transfer switch and generator receptacle appear to be in good 
condition 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; generator receptacle accessible from driveway 

General observations/notes from field visit: 

 There is no surge protection on the manual transfer switch 
  



Service meter and generator receptacle 
located on side of power and control 
panel enclosure near paved road

Power and control panel layout in 
outdoor enclosure
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26.5.3 Site - Panelboard 
26.5.3.1 Panelboard Description 

Location Power and control panel 
Voltage/Phase 240/120/1 phase 
Manufacturer Siemens 
Model E0816ML1125FCUSCU 

26.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Panel appears to be in good condition, dry transformer running hot – no 
transformer required however, small load center 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment in power and control panel 

26.5.4 Site – Starters 
26.5.4.1 Starters Description 

Starters (2) FVNR Starters 

26.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Siemens starters appear in good condition, newer equipment 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 

 
  



Panelboard located in outdoor power 
enclosure, appears to be in good 
condition

Starters located in outdoor power 
enclosure, appears to be in good 
condition
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26.5.5 Site – Telemetry Control Panel 
26.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376788 
Location On side of street in shed 
Configuration Integral w/ telemetry 
Primary Level Indication Submerged pressure transmitter 
Secondary Level Indication Float switch, ISR, TDR 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface Could not locate 

26.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
 
26.5.6 Site - Submersible Cable Termination Enclosure  
26.5.6.1 Submersible Cable Termination Enclosure Description 

Location In wet well 
Material Unknown 

26.5.6.2 Submersible Cable Termination Enclosure Findings 

Condition 1  2 3 4 5 
Criticality 1 2 3 4   
Serviceability 1 2 3 4  

Condition Rating 1 – Newer stainless steel boxes appear to be in good condition 

Criticality Rating 4 – Critical, transmits power from the starters to the pump cords 

Serviceability Rating 3 – Standard parts; junction boxes in the mouth of wet well; difficult to 
access 

General observations/notes from field visit: 

 No terminal block, bolted connections, cannot see (3 flights down), wet well to 
12”x12”x12” HH in walkway  



Telemetry control panel with operator 
interface located in outdoor power 
enclosure, appears to be in good condition
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26.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 26-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
No ventilation in power 
and control panel – 
potential tripping issue 

Potential tripping issues 
due to over temperature 

 Ventilate power and 
control panel 

Submersible pumps, 
motors and motor drivers 
degrading based on 
perceived age 

Loss of service at site  Replace submersible 
pumps, motors and motor 
drivers 

Some seepage in concrete 
wet well 

Integrity of wet well 
structure unknown 

 Inspect/evaluate wet well 
for corrosion 

Backflow assembly 
enclosure requires drain 
to daylight. 

Does not meet code, 
potential for cross-
connection 

 Install device above grade 
in an enclosure 

 
26.6.1 Project Recommendations 
 
Due to the location of the station and the impact to the private resident the deficiencies were 
lumped into one project.  The timing of the recommended project is driven by the 
replacement of the rotating assembly which is critical to the operation of the station.  
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 26-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S17-1 No ventilation in 
power and control 
panel – potential 
tripping issue 

Ventilate power and 
control panel 

2020-2025 $116,000 

Submersible pumps, 
motors and motor 
drivers degrading 
based on perceived age 

Replace submersible 
pumps, motors and 
motor drivers 

Some seepage in 
concrete wet well 

Inspect/evaluate wet 
well for corrosion 

Backflow assembly 
enclosure requires 
drain to daylight. 

Install device above 
grade in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
26.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the rotating 
assemblies.  The consequence of failure of either of this component will reduce the level of 
service to the station below industry standards and regulatory requirements.   
 
26.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 26-4 
have been implemented in the timeline identified.   
 
26.7.1 Asset Scoring 

 
The trigger and asset scoring shown in Tables 26-5 and 26-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 



14-1529 Page 26-26  WWPS Evaluation 
May 2015 Station 17 City of Bellevue 

asset group.  Table 26-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement project. 
 

Table 26-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 1 1 0 - 1 15-20 
 
Table 26-6 includes the estimated remaining useful life when the recommended projects 
provided in Table 26-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for the rotating assembly will increase significantly.  The 
estimated remaining life for the other asset groups will not change since the recommended 
projects do not address significant rehabilitation or replacement of equipment within the 
asset groups. 
 

Table 26-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
26.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 26-1 graphically represents the rehabilitation and replacement cost projections for 
Station 17 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
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term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 26-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 26-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
 

Table 26-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 26-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 26-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 27 
STATION 16 
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27.1 Station 16 General Description 
 
Date of Visit June 18th, 2014 
City of Bellevue Asset No. 187630 
Address 254 W Lake Sammamish Pkwy NE 
Station configuration Wet well/Dry pit 
Original Construction 1966 
Major Rehabilitation/Upgrade 1995 
Number of Pumps 2 
Pump Horsepower 15 
Station Voltage/Phase 480/3 Phase 
Standby Power Generator Receptacle 
Field-measured Station Firm Capacity 255 – 260 gpm 
 
27.1.1 Summary of Findings 
 
Station 16 is located adjacent to the lake and a private residence.  There are many steps down 
to the station and no hand railing available for part of the steps down.  This station receives 
flow from Flush 9, Station 17, 18 and 19 and discharges flow to Station 12.  There are quite a 
few significant deficiencies at this site including potential pitting in the lower section of the 
wet well as well as electrical clearance and ISR clearance violations within the issues for the 
power and control panel.  During the site visit while walking down the stairs to the station 
there was some exposed pipe beneath the stairs that is possibly the exposed force main.   
Station 16 discharges flow to the gravity system while receiving flow in a series from Station 
17, 18 and 19.  This makes Station 16 the most critical station of the series since Station 17, 
18 and 19 gravity into the lake line if the series is backed up. 
 
Table 27-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
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Table 27-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S16-1 Dry pit not continuously 
ventilated – classified space that 
requires either ventilation or 
explosion proof equipment 

Install exhaust fan 2018-
2022 

$258,000 

Electrical code violations – 
clearance not per code in front of 
power and control panel in dry pit 

Provide adequate 
clearance 

Pitting in lower sections of wet 
well 

Investigate to 
determine structural 
integrity of wet well 

Intrinsically safe relay clearance 
violations 

Provide barrier 

Fall protection creates an unsafe 
alternative than access without it, 
must step over opening then latch 
harness onto ladder 

Consider standardizing 
fall protection to match 
other stations 

City owned meter base needs to 
be painted/refurbished 

Paint and refurbish 

Paint coating on side of dry pit is 
delaminating 

Recoat interior 

Utility power phase monitor and 
standby power phase monitor are 
aging 

Replace utility power 
phase monitor and 
standby power phase 
monitor 

Telephone network interface 
termination box is aging 

Replace telephone 
network interface 
termination box 

Primary and backup level 
indicators are aging 

Replace primary and 
backup level indicators 

Backflow assembly enclosure 
requires drain to daylight. 

Install device above 
grade in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements.  
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27.2 Site 

27.2.1 Site Description 

Vehicle access to site Along busy two way street, West Lake 
Sammamish Parkway, vehicle, distance from 
vehicle access to station is 200 yards down 
stairs   

Landscaping Native vegetation, gravel near station 
Site lighting None 
Fencing/security None 
Public accessibility to site No, adjacent to lake and homeowners deck 
 

 
 

  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 27-5
Station 16

Parking along busy two way street on 
West lake Sammamish Parkway adjacent 
to main electrical equipment

Stairs down to station from roadway, 
adjacent to home

Station adjacent to  lake and 
homeowners deck
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27.3 Station Facilities 
27.3.1 Wet Well – Structure and Accessories 
27.3.1.1 Wet Well General Description  

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete, coated 
Access description Lift assist hatch and fiberglass ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 6’ inside diameter, 10’ deep* 
Ladder/grating platform Ladder and grating platform 
Sewer invert(s) (2) 8”, above operating level 
Lighting Yes 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

27.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Ground surface inspection identified interior coating appears to be in 
good condition, but with potential lower level pitting.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Some coating delaminating, but no signs of corrosion 
 Pitting in lower sections – still coated but should be inspected 

 
  



Interior of wetwell, some pitting in lower 
sections – still coated but should be 
inspected

Some delaminating in interior, but no 
signs of corrosion
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27.3.2 Dry Pit – Structure and Accessories 
27.3.2.1 Dry Pit General Description 

Area 
Current 

Classification 
 

Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Steel can 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 7’ inside diameter 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 

27.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Some delamination of paint coating on side.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Fall protection available but you need to step over opening before latching on 
 Cathodic protection, no anodes, assumes cathodic protection is successfully operating 

– paint coating on side needs to be replaced (delaminating) 
 Tight space, only two people can fit at one time 
  



Interior of dry pit, tight space, only two 
people can fit at one time

Fall protection available but you need to 
step over opening before latching on
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27.3.3 Wet Well Blower Vault – Structure and Accessories 

27.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a  
 
Construction materials Concrete, aluminum hatch 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 3’x2’x2’-6” deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

27.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Air valve adjacent to vault 
 Directly connected to wet well – no automated valve – manual valve is always open 
 No issues noted 

 
  



Interior of wet well blower vault, appears 
to be in good condition.
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27.4 Mechanical 
27.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at Station 16 measured considerably lower flow 
(~260 gpm vs. 400 gpm) and lower head (75 ft vs. 78 ft) than the design point.  The location 
of the measured point and even the design operating point is extremely far to the left of the 
curve.  Operating at this end of the curve has the potential to experience a number of 
hydraulic problems, largely surrounding low velocities through the pump that may contribute 
to ragging and recirculation.  From a capacity perspective, however, the apparently 
diminished flow rate is likely inconsequential since the upstream pump station (Station 17) 
can only deliver 210 gpm. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 27-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 47.01 1,919 55.54 1,916 

May-13 46.21 1,898 50.53 1,897 
Jun-13 42.61 1,746 47.34 1,747 
Jul-13 43.14 1,795 49.43 1,792 

Aug-13 43.04 1,760 47.62 1,761 
Sep-13 40.73 1,729 48.47 1,731 
Oct-13 39.93 1,667 50.23 1,667 

Nov-13 42.85 1,768 52.76 1,770 
Dec-13 45.62 1,872 54.85 1,866 
Jan-14 44.68 1,890 56.23 1,897 
Feb-14 42.4 1,757 53.02 1,758 

Mar-14 49.85 2,086 58.11 2,082 

Total 528.07 2,1887 624.13 21,884 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.4 2.5 1.7 2.5 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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27.4.1.1 Pump 1 – City of Bellevue Asset No. 193821 

Pump style Vertical, close-coupled non-clog 
Make Fairbanks Morse 
Model K4C1-074353-0 
Serial No. None 
Horsepower 15 
Voltage/phase 230/460/3 phase 
Date of installation 1995 
Design Conditions 400 gpm @ 78 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Lifting eye and chain fall attached to ceiling 

of metal can 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations and drawdown testing the pump is in 
good condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical but redundant  

Serviceability Rating 1 – Easily accessed in dry pit 

General observations/notes from field visit: 

 Pumps reverse rotation from one another 
 Lifting eye and chain fall is not marked with load capacity, as required by code 

 
Pump 1 Drawdown Test 

Static head (feet) 66.5 
Calculated pumping capacity 260 gpm 
Total Dynamic head (feet) 74 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Flow measurement is much lower than design point while head conditions are 
relatively the same 

  



Pump and motor #1
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ceiling of metal can#1
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27.4.1.2 Pump 2 – City of Bellevue Asset No. 193822 

Pump style Vertical, close-coupled non-clog 
Make Fairbanks Morse 
Model K4C1-074353-0 
Serial No. None 
Horsepower 15 
Voltage/phase 230/460/3 phase 
Date of installation 1995 
Design Conditions 400 gpm @ 78 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Lifting eye and chain fall attached to ceiling 

of metal can 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations and drawdown testing the pump is in 
good condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 2 is critical but redundant  

Serviceability Rating 1 – Easily accessed in dry pit 

General observations/notes from field visit: 

 Pumps reverse rotation from one another 
 Lifting eye and chain fall is not marked with load capacity, as required by code 

 
Pump 2 Drawdown Test 

Static head (feet) 66.5 
Calculated pumping capacity 255 – 260 gpm 
Total Dynamic head (feet) 76.5 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Flow measurement is much lower than design point while head conditions are 
relatively the same 
 
 

  



Pump and motor #2
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27.4.2. Exposed Piping and Valves 
27.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve horizontal axis of rotation – ideal 
 

27.4.2.2 Discharge Piping/Valve(s)  

Size 4” 
Material DI 
Valve Type(s) Plug valve and swing check valve with 

outside lever and spring 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve vertical axis of rotation – not ideal 
 Swing check valve is 4”x6” 

  



Plug valve horizontal axis of rotation -
ideal

Plug valve and swing check valve with outside weight 
and lever located on discharge piping, plug valve 
vertical installation – not ideal

14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 27-19
Station 16

Swing check valve with outside weight 
and lever 4” x 6”
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27.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
27.4.4 Washdown Water 

Supply Domestic/Metered 
Access At surface adjacent to wet well and in dry pit 
Backflow prevention assembly  Reduced pressure backflow assembly 
Enclosure/Freeze protection Below grade vault adjacent to road and 

electrical equipment/Heat tape 

General observations/notes from field visit: 

 Below grade and no free drain in backflow assembly – does not meet code for 
installation 

  



Reduced pressure backflow assembly located in below 
grade water meter vault adjacent to West Lake 
Sammamish Parkway

Wash down water supply adjacent to wet 
well
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27.4.5 Ventilation 
27.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 230 CFM @ 0.22” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

27.4.5.2 Dry Pit Ventilation (Supply Fan) 

Location 6’ AFF in dry pit 
Fan type Axial 
Airflow rate 374 CFM @ 0.1” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is 6’ AFF in the 
dry pit 
  



Wet well supply fan located in wet well 
blower vault

Dry pit supply fan located 6’ AFF in dry 
pit
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27.5 Electrical  
27.5.1 Electrical Service  
27.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Along West Lake Sammamish Parkway 
Service meter location On rack at West Lake Sammamish Parkway 

27.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Enclosed meter base needs repair, main disconnect appears to be in 
good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; on outdoor rack adjacent to West Lake Sammamish 
Pkwy 

General observations/notes from field visit: 

 Meter base needs to be painted 
 
27.5.2 Backup Power 
27.5.2.1 Backup Power Description  

Type Generator Receptacle 
Location On rack at West Lake Sammamish Parkway 
Transfer switch type Manual 
Transfer switch location On rack at West Lake Sammamish Parkway 

27.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Manual transfer switch and generator receptacle appear to be in good 
condition  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; receptacle adjacent to West Lake Sammamish Pkwy 

General observations/notes from field visit: 

 Manual transfer switch is a double throw enclosed switch 



Utility service and back-up power located 
adjacent to West Lake Sammamish 
Parkway on steel rack

Generator receptacle located on rack
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27.5.3 Site – Panelboard 
27.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 240/120/1 phase 
Manufacturer SQ D 
Model Unknown 

27.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Panel and transformer appear to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 3 – Standard parts; equipment is in dry pit 

27.5.4 Site - Starters  
27.5.4.1 Starters Description 

Starters (2) FVNR Starters 

27.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Westinghouse Advantage starters appear to be in good condition, but 
aging 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel in dry pit 
 

   



Panelboard located in dry pit, appears to 
be in good condition

Starters located in dry pit, appears to be 
in good condition but aging
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27.5.5 Site – Telemetry Control Panel 
27.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376899 
Location In dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic level transmitter 
Secondary Level Indication Float switch, ISR, TDR 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface Along West Lake Sammamish Parkway in 

NEMA 4 box 

27.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition but with some clearance violations 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment in dry pit 

General observations/notes from field visit: 

 ISR clearance violations on the side: 24” to switch for fan, 28” to vent duct, 28” to 
transformer and LP, 40” to fall arrest, 42” to ladder 

  



Telemetry control panel located in dry pit 
with operator interface, appears to be in 
good condition but with some clearance 
violations
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rack along West Lake Sammamish 
Parkway in NEMA 4 box, showing signs 
of aging
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27.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
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Table 27-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Dry pit not continuously 
ventilated – classified space 
that requires either 
ventilation or explosion proof 
equipment 

Does not meet code 
requirements, possible 
fire and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Electrical code violations – 
clearance not per code in 
front of power and control 
panel in dry pit 

Does not meet code 
requirement 

 Provide adequate clearance

Pitting in lower sections of 
wet well 

May decrease integrity of 
wet well structure 

 Recoat interior of wet well 

Intrinsically safe relay 
clearance violations 

Does not meet code 
requirements 

 Provide barrier 

Fall protection creates an 
unsafe alternative than access 
without it 

Life safety issue  Consider standardizing fall 
protection to match other 
stations 

City owned meter base needs 
to be painted/refurbished 

Loss of power at site  Paint and refurbish 

Paint coating on side of dry 
pit is delaminating 

May decrease integrity of 
dry pit structure 

 Recoat interior of dry pit 

Utility power phase monitor 
and standby power phase 
monitor are aging 

Loss of power at site  Replace utility power 
phase monitor and standby 
power phase monitor 

Telephone network interface 
termination box is aging 

Loss of control at site  Replace telephone network 
interface termination box 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 

Backflow assembly enclosure 
requires drain to daylight. 

Does not meet code, 
potential for cross-
connection 

 Install device above grade 
in an enclosure 

 
27.6.1 Project Recommendations 
 
Due to the location of the pump station and its impact to the private residence, it is 
recommended that a single project be completed to address all deficiencies identified and 
avoid returning for a second project soon after.  The timing of the recommended project is 
driven by the replacement of the City owned meter base which is critical to the operation of 
the station. 
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Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
significantly more expensive.   
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the wet well blower vault to provide safety for the public and staff when the vault hatches 
are in the open position.  Installing fall protection on the wet well access is not recommended 
due to its infrequent use, but when it is open for an extended period of time, temporary 
handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 27-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S16-1 Dry pit not continuously 
ventilated – classified space 
that requires either ventilation 
or explosion proof equipment 

Install exhaust fan 2018-
2022 

$258,000 

Electrical code violations – 
clearance not per code in 
front of power and control 
panel in dry pit 

Provide adequate clearance 

Pitting in lower sections of 
wet well 

Investigate to determine 
structural integrity of wet 
well 

Intrinsically safe relay 
clearance violations 

Provide barrier 

Fall protection creates an 
unsafe alternative than access 
without it 

Consider standardizing fall 
protection to match other 
stations 

City owned meter base needs 
to be painted/refurbished 

Paint and refurbish 

Paint coating on side of dry 
pit is delaminating 

Recoat interior 

Utility power phase monitor 
and standby power phase 
monitor are aging 

Replace utility power 
phase monitor and standby 
power phase monitor 

Telephone network interface 
termination box is aging 

Replace telephone network 
interface termination box 

Primary and backup level 
indicators are aging 

Replace primary and 
backup level indicators 

Backflow assembly enclosure 
requires drain to daylight. 

Install device above grade 
in an enclosure 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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27.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the City owned 
meter base due to its criticality rating.  The consequence of failure of this component will 
reduce the level of service to the station below industry standards and regulatory 
requirements.   
 
27.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 27-4 
have been implemented in the timeline identified.   
 
27.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 27-5 and 27-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 27-5 includes the current estimated remaining useful life prior to 
implementation of the capital improvement projects. 
 

Table 27-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

2 1 0 - 2 20-25 

Electrical System 3 1 0 - 3 5-10 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 2 1 0 - 2 10-15 

 
Table 27-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 27-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for most asset groups will increase significantly.  The 
telemetry system estimated remaining life will stay the same since the recommended projects 
do not include significant rehabilitation or replacement of a majority of the equipment within 
this asset group. 
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Table 27-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator no onsite generator at this facility 
Rotating Assembly 0 0 0 - 0 30 
 
27.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 27-1 graphically represents the rehabilitation and replacement cost projections for 
Station 16 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 27-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 27-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 27-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

N/A 
N/A 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 27-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
N/A 
N/A 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 27-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 28 
STATION 12 
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28.1 Station 12 General Description 
 
Date of Visit June 23rd, 2014 
City of Bellevue Asset No. 187631 
Address 365 W Lake Sammamish Parkway 
Station configuration Wet well/Dry pit – series pumping 
Original Construction 1963 
Major Rehabilitation/Upgrade 2004 
Number of Pumps 4 
Pump Horsepower 50 
Station Voltage/Phase 480/3 Phase 
Standby Power Onsite generator in control building 
Field-measured Station Firm Capacity 689-691 gpm 
 
28.1.1 Summary of Findings 
 
Station 12 is located adjacent to West Lake Sammamish Parkway in front of a private 
residence.  A control building that houses the electrical equipment and standby generator and 
sits atop the dry pit and wet well.  This station receives flow from Flush 9 and Stations 16, 
17, 18 and 19 and discharges flow through a dedicated force main.  There is a Douglas fir 
approximately 80’ tall that could likely fall on the station and put it out of service for a 
significant amount of time.  The wet ends of pumps 2A and 2B were investigated during the 
site visit and significant pitting was observed in both pumps at the bottom of the volute.  This 
station has a history of problems and numerous studies have been performed on the pumps to 
determine the source of the significant pitting and wear on the pumps. 
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Table 28-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 28-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S12-1 An approximately 80’ 
tall Douglas Fir is 
adjacent to the station 
and could likely fall on 
the station 

Remove Douglas Fir 2015-2018 $10,000 

S12-2 Pumps, motors and 
motor drivers are 
degrading based on 
perceived age 

Replace pumps, motors 
and motor drivers 

2020-2025 $861,000 

City owned meter base 
is degrading based on 
perceived age and 
there is a corroding CT 
component 

Replace City owned 
meter base and repair 
corroding CT 
component 

Service entrance 
disconnect equipment 
is aging 

Replace service 
entrance disconnect 
equipment 

Auto transfer switch 
and standby generator 
are aging 

Replace auto transfer 
switch and standby 
generator 

Dry transformer is 
aging 

Replace dry transformer 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

Backup level indicator 
is aging 

Replace backup level 
indicator 

Panelboard is aging Replace panelboard 
Note: 

1. Cost represented in 2014 dollars.  Project costs include construction, sales tax (9.5%), 
ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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28.2 Site 
28.2.1 Site Description 

Vehicle access to site Pull off on side of West Lake Sammamish 
Parkway, very busy 2-way street, parking 
adjacent to station 

Landscaping A lot of trees overhanging near vent 
Site lighting None 
Fencing/security None 
Public accessibility to site No 

General observations/notes from field visit: 

 There is a large Douglas Fir approximately 80’ tall, that could potentially fall on the 
station – should consider removing 

 Box for chain-fall is 5.5’ AFF, potential safety hazard 
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Station adjacent to West Lake Sammamish Parkway and 
private residence

Approximately 80’ tall Douglas Fir snag 
adjacent to/above station that could likely 
fall on station – should be removed

Box for chain fall is 5’-6” AFF, potential 
safety hazard
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28.3 Station Facilities 
28.3.1 Wet Well – Structure and Accessories 
28.3.1.1 Wet Well General Description  

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
	
Construction materials Concrete, coated 
Access description Stairs down to wet well, separate door 

connected to control building 
Access fall protection Yes 
Access locked Yes 
Access intrusion alarm No 
General dimensions 11’-6”x8’x17’ deep 
Ladder/grating platform Stairs and grating 
Sewer invert(s) (2) 8”, above operating level 
Lighting Yes 
Ventilation Supply and Exhaust Fan 
Ventilation continuous Yes 
*Based on Record Drawings, unable to confirm in field. 

28.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4  
Serviceability 1 2 3 4  

Condition Rating 1 – Ground surface inspection identified interior coating appears to be in 
good condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Stairs and railing to wet well, lock on exterior door 
 

 
  



Path to wet well access adjacent to 
control building

Interior of room above wet well

Stairs to access wet well
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28.3.2 Dry Pit/Control Building – Structure and Accessories 
28.3.2.1 Dry Pit/Control Building General Description 

Area 
Current 

Classification 
 

Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Steel frame, tilt up concrete panels 
Access description Doors, stairs to middle level, ladder to pump 

level 
Access fall protection N/A 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 23’x20’ top level 
Lighting Yes, adequate 
Ventilation Supply Fan 
Ventilation continuous No 

28.3.2.2 Dry Pit/Control Building Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit/control building appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit/control building 

Serviceability Rating 1 – The dry pit/control building is easily accessed and parts are readily 
available 

General observations/notes from field visit: 

 Upper level of the structure contains the electrical and instrumentation equipment as 
well as the generator.  Stairs lead down to a mid-level landing, and a ladder leads 
down to the pump level. 

  



Mid-level landing

Interior of dry pit pump level

Ladder to pump level from mid-level
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28.4 Mechanical 
28.4.1 Pumps 
Pump System Performance 
The configuration of this station is unique since there are four pumps total at this station with 
two sets of two pumps pumping in series, meaning that pump B discharges directly into the 
suction of pump A.  The field tested performance of the pumps at Station 12 measured 
similar flow (~690 gpm vs. 750 gpm) and similar head conditions (137 ft vs. 138 ft).  Given 
the significant pitting within the volute, it is possible that the pump degradation is at least 
partly responsible for the decrease in flow.  Additional hydraulic evaluation efforts were 
completed at Station 12 to determine the source(s) of hydraulic issues, the findings of this 
testing can be found in Appendix C. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 28-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 84.17 1,290 72.35 1,118 
May-13 67.21 1,068 72.3 1,145 
Jun-13 56.05 898 78.64 1,246 
Jul-13 66.68 1,050 65.82 1,049 
Aug-13 65.61 1,042 64.88 1,047 
Sep-13 77.18 1,211 55.35 892 
Oct-13 66.64 1,035 66.46 1,041 
Nov-13 70.98 1,074 69.54 1,077 
Dec-13 112.16 1,655 36.82 568 
Jan-14 155.32 2,189 0.42 9 
Feb-14 150.49 2,039 3.44 60 
Mar-14 98.1 1,286 91.34 1,285 

Total 1070.59 15,837 677.36 10,537 

 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

 
2.9 1.8 1.9 1.2 

 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated due to these indicators.  However, the observed pitting indicates a significant 
issue, which will continue to degrade and ruin these pumps.  Further, specific testing and 
documentation is recommended to avoid pump failure.  
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28.4.1.1 Pump 1A and 1B – City of Bellevue Asset No. 193850 

Pump style Centrifugal, series pumping 
Make Morris Pumps 
Model 5656-3D 
Serial No. 9808673 
Horsepower 50 
Voltage/phase 460/3 
Date of installation 2004 
Design Conditions 750 gpm @ 138 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes bridge – chain fall trolley, crane on 

upper level of control building drops to lower 
level 

 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations and drawdown testing the pump appears 
to be in good condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1A/1B is critical to the function of the station but redundant 

Serviceability Rating 1 – Pump is easily accessed in dry pit and parts are available 

General observations/notes from field visit: 

 Noisy pump under operation 
 Hoisting rail is not marked with load capacity, as required by code 

 
Pump 1A and 1B Drawdown Test 

Static head (feet) 120 
Calculated pumping capacity 691 gpm 
Total Dynamic head (feet) 135-139 
Number of tests performed 1 

General observations/notes from drawdown test: 

 Run time data used to calculate the pump capacity was based on pump start-to-pump 
stop.  Due to the operation of the pump control valve, it was discovered during the 
supplemental hydraulic testing that 35-45 seconds of pump run time are consumed 
during both startup and shut down sequences.  Pump 1A and 1B were not tested 
during this supplemental evaluation, however the capacity was estimated using a 
modified run time to reflect the time consumed before the control valve fully opens 
and closes. 
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Pumps 1A and 1B

Pump and motor 1A Pump and motor 1B
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28.4.1.2 Pump 2A and 2B – City of Bellevue Asset No. 193851 

Pump style Centrifugal, series pumping 
Make Morris Pumps 
Model 5656-3D 
Serial No. 9808673 
Horsepower 50 
Voltage/phase 460/3 
Date of installation 2004 
Design Conditions 750 gpm @ 138 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes bridge – chain fall trolley, crane on 

upper level of control building drops to lower 
level 

 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Based on visual observations of the wet end the pump appears to be in 
good condition with the exception of pitting/grooves on the volute observed on both pumps 

Criticality Rating 3 – Pump 2A/2B is critical to the function of the station but redundant 

Serviceability Rating 1 – Pump is easily accessed in dry pit and parts are available 

General observations/notes from field visit: 

 Pump 2A and 2B were disassembled upon site visit and the interior of the volute for 
both pumps showed pitting and grooves 

 Noisy pump under operation 
 Hoisting rail is not marked with load capacity, as required by code 

 
Pump 2A and 2B Drawdown Test 

Static head (feet) 120 
Calculated pumping capacity 689 gpm 
Total Dynamic head (feet) 135-139 
Number of tests performed 1 
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Pump 2A disassembled upon site visit to 
observe interior of volute

Pump 2B disassembled upon site visit to 
observe interior of volute

Interior of Pump 2A volute with pitting 
and grooves

Interior of Pump 2B volute with pitting 
and grooves
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28.4.2. Exposed Piping and Valves 
28.4.2.1 Suction Piping/Valve(s)  

Size 10” through wall, reduce to 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve on 10” 
 

28.4.2.2 Discharge Piping/Valve(s)  

Size 4” out of pump B, increase to 6” into pump 
A, 4” discharge, 4”x6” increase to common 
10” steel header 

Material DI/Steel 
Valve Type(s) Plug valve and angled valve, piston actuated 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Automated check valve – high head station 
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Suction piping Common discharge piping

Discharge piping with automated check valve
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28.4.3 Other Station Piping 
 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
28.4.4 Washdown Water 
 
Supply Domestic/Metered 
Access In bottom of dry pit 
Backflow prevention assembly  Reduced pressure backflow assembly 
Enclosure/Freeze protection None, located in building 

General observations/notes from field visit: 

 Reduced pressure backflow assembly located in building top floor, drains to daylight 
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Sink located on mid-level landing

Backflow assembly located in building top floor, drains 
to daylight
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28.4.5 Ventilation 
28.4.5.1 Wet Well Ventilation (Supply Fan) 

Location 4’ AFF in wet well room 
Fan type Axial 
Airflow rate 1,340 CFM* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 

28.4.5.2 Wet Well Ventilation (Exhaust Fan) 

Location Wet well room 
Fan type Centrifugal on top of carbon canister 
Airflow rate 300 CFM* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Dual system – unoccupied – continuous exhaust through no passive supply (negative 
pressure) 

 Carbon system – occupied – continuous supply to lower levels 
 Wet well odor treatment fan, inlet screen plugged 
 The wet well room that the ventilation fans are located has direct access to the wet 

well.  There is no covering/hatch on the wet well and the stairs down lead directly 
into it.  This space should be classified and treated as a confined space. 
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Wet well supply fan located behind 
exhaust fan in wet well access room

Centrifugal exhaust fan located on top of 
carbon canister

Wet well ventilation exhaust fan and 
carbon canister located in wet well 
access room
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28.4.5.3 Dry Pit Ventilation (Supply Fan) 

Location SE corner of building – 4’ AFF 
Fan type Axial 
Airflow rate 700 CFM* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Screens were completely dusty could not see through 
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Dry pit supply fan located in corner of 
control building 4’ AFF
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28.5 Electrical  
28.5.1 Electrical Service  
28.5.1.1 Electrical Service Description 

Voltage 480 
Phases 3 
Utility transformer Overhead 
Service meter location Back of building 

28.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Meter base appears to be in good condition but current transformer 
compartment is rusty; needs repair or replacement.  Main disconnect appears to be in good 
condition, but aging. 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from outside; main circuit breaker in 
motor control center 
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Utility transformer overhead adjacent to 
station

Utility service meter located in back of building, current 
transformer compartment very rusty
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28.5.2 Backup Power 
28.5.2.1 Backup Power Description  

City of Bellevue Asset No. 193742 
Type Standby Generator (diesel) 
Location Top floor of building 
Manufacturer Cummins 
Model  200 ODFP – 17R 30748M 
Serial No.  FST0900160 
Age Unknown 
Electrical Capacity (KW) 200 
Fuel Storage Veeder root with underground tank monitor 
Cooling Water (Domestic water supply) 
Transfer switch type Auto  
Transfer switch location Top floor of building 

28.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Auto transfer switch and diesel generator appear to be in good 
condition, but aging. Underground fuel storage tank is monitored  

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 1 – Standard parts; generator accessible 

  



Standby generator located on top floor of 
control building, appears to be in good 
condition but aging
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Transfer switch located in top floor of 
building, appears to be in good condition 
but aging
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28.5.3 Site – Panelboard 
28.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 240/120/3 phase 
Manufacturer SQ D 
Model NQOD 9033302 

28.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Panel and transformer appear to be in good condition, but aging 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; panel in main control cabinet; transformer in dry pit 

28.5.4 Site - Starters  
28.5.4.1 Starters Description 

Starters 250A, VFD 

28.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – The Siemens drives appear to be in good condition, but aging.  Line 
reactors installed but likely don’t keep harmonics to within IEEE 519 limits.  Investigate 
operating harmonics 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate  

Serviceability Rating 1 – Standard parts; equipment in main control cabinet 
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Panelboard located on top floor of 
control building

Starters for Pump 2A and 2B, appears to 
be in good condition but aging

Starters for Pump 1A and 1B, appears to be 
in good condition but aging
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28.5.5 Site – Telemetry Control Panel 
28.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376902 
Location Top floor of building 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface High on wall, top floor of building 

28.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Telemetry control panel with operator 
interface located on top floor of control 
building, appears to be in good condition

Interior of telemetry control panel
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28.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 28-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
An approximately 80’ tall 
Douglas Fir is adjacent to 
the station and could 
likely fall on the station 

Could potentially take 
down station 

 Remove Douglas Fir 

Pumps, motors and motor 
drivers are degrading 
based on perceived age 

Loss of service at station  Replace pumps, motors 
and motor drivers 

City owned meter base is 
degrading based on 
perceived age and there is 
a corroding CT 
compartment 

Loss of power at site  Replace City owned meter 
base and repair corroding 
CT compartment 

Service entrance 
disconnect equipment is 
aging 

Loss of power at site  Replace service entrance 
disconnect equipment 

Auto transfer switch and 
standby generator are 
aging 

Loss of power at site  Replace auto transfer 
switch and standby 
generator 

Dry transformer is aging Loss of power at site  Replace dry transformer 
Telephone network 
interface termination box 
is aging 

Loss of control at site  Replace telephone 
network interface 
termination box 

Backup level indicator is 
aging 

Loss of control at site  Replace backup level 
indicator 

Panelboard is aging Loss of power at site  Replace panelboard 
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28.6.1 Project Recommendations 
 
The Douglas fir adjacent to the station could potentially take it down and there would be a 
loss of service at the site for a significant amount of time.  This deficiency is shown as its 
own project since work will not be done on the station itself. 
 
The remaining deficiencies were lumped into one project driven by the replacement of the 
pumps and the City owned meter base during the 2020-2025 timeline. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
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Table 28-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S12-1 An approximately 80’ 
tall Douglas Fir is 
adjacent to/above the 
station and could 
likely fall on the 
station 

Remove Douglas Fir 2015-2018 $10,000 

S12-2 Pumps, motors and 
motor drivers are 
degrading based on 
perceived age 

Replace pumps, motors 
and motor drivers 

2020-2025 $861,000 

City owned meter base 
is degrading based on 
perceived age and 
there is a corroding CT 
compartment 

Replace City owned 
meter base and repair 
corroding CT 
compartment 

Service entrance 
disconnect equipment 
is aging 

Replace service 
entrance disconnect 
equipment 

Auto transfer switch 
and standby generator 
are aging 

Replace auto transfer 
switch and standby 
generator 

Dry transformer is 
aging 

Replace dry transformer 

Telephone network 
interface termination 
box is aging 

Replace telephone 
network interface 
termination box 

Backup level indicator 
is aging 

Replace backup level 
indicator 

Panelboard is aging Replace panelboard 
Note: 

1. Cost represented in 2014 dollars.  Project costs include construction, sales tax (9.5%), 
ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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28.6.2 Project Justification 
 
The Douglas fir should be removed as soon as possible since it is a direct threat to the 
structure and function of the station.  If this tree falls on the station the station will be out of 
service for a significant amount of time due to re-construction and planning. 
The timing of the second recommended project is driven by the replacement of the pumps 
and City owned meter base.  The consequence of failure of either of these components will 
reduce the level of service to the station below industry standards and regulatory 
requirements. 
 
Continued deterioration of the meter base will eventually jeopardize power service to the 
site.  Failure of the power service will require the station to operate off of the standby 
generator until the service is temporarily repaired and new meter based installed. 
 
28.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 28-4 
have been implemented in the timeline identified.   
 
28.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 28-5 and 28-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 28-5 includes the current estimated remaining useful life prior to the 
implementation of the capital improvement projects. 
 

Table 28-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 2 1 0 - 2 15-20 
Telemetry System 2 1 0 - 2 5-10 
Generator 3 1 0 - 3 5-10 
Rotating Assembly 3 1 0 - 3 5-10 
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Table 28-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 28-4 are complete.  Upon completion of the recommended projects the 
estimated remaining useful life for most asset groups will increase significantly.  The pump 
station asset group estimated remaining useful life will stay the same since the recommended 
projects do not include significant rehabilitation or replacement of the structure. 

 
Table 28-6 

Estimated Remaining Useful Life Following CIP Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 0 0 0 - 0 30 
Telemetry System 1 1 0 - 1 10-15 
Generator 0 0 0 - 0 40 
Rotating Assembly 0 0 0 - 0 30 
 
28.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 28-1 graphically represents the rehabilitation and replacement cost projections for 
Station 12 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 28-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 28-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 28-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

$10,000 
$5,000 

$15,000 
$10,000 

$20,000 
$15,000 

$25,000 
$20,000 

$30,000 
$25,000 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 28-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 28-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 29 
STATION 2 
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29.1 Station 2 General Description 
 
Date of Visit June 23rd, 2014 
City of Bellevue Asset No. 187576 
Address 1802 W Lake Sammamish Parkway SE 
Station configuration Wet well/Dry pit 
Original Construction 1968 
Major Rehabilitation/Upgrade 2001 
Number of Pumps 2 
Pump Horsepower 2 
Station Voltage/Phase 240/120/3 Phase 
Standby Power Onsite generator in dry pit 
Field-measured Station Firm Capacity 300 – 315 gpm 
 
29.1.1 Summary of Findings 
 
Station 2 is located in a paved deck area adjacent to the lake and a private residence.  The 
station receives flow from Flush 10 and discharges to the lake line.  There is a railing on the 
deck area but it does not wrap around entirely and there is a potential safety issue.  There are 
two Paco pumps at this station that are obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech). 
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Table 29-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 29-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S2-1 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2018-2022 $220,000 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Standby generator is 
obsolete and condition 
is deteriorating 

Replace standby 
generator and auto 
transfer switch 

Panelboard is aging Replace panelboard 
Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Backup level indicator 
is aging 

Replace backup level 
indicator 

No interior coating in 
wet well 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
 

  



14-1529 Page 29-4  WWPS Evaluation 
May 2015 Station 2 City of Bellevue 

29.2 Site 
29.2.1 Site Description	

Vehicle access to site Private drive off West Lake Sammamish 
Parkway, parking adjacent to station 

Landscaping Paved area with private landscaping on sides 
Site lighting Yes – between dry pit and wet well 
Fencing/security None 
Public accessibility to site Adequate for public, not for private residents 

General observations/notes from field visit: 

 Drop-off alongside of site where railing does not wrap around – potential safety issue 
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Vehicle parking adjacent to site Station in paved desk area, site drops off 
to lake level with no railing around, 
potential safety issue

Site lighting between dry pit and wet 
well on deck area adjacent to station
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29.3 Station Facilities 
29.3.1 Wet Well – Structure and Accessories 
29.3.1.1 Wet Well General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 
Construction materials Concrete 
Access description Manhole lid, Olympic Foundry Co. and 

ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 4’x10’-6”* 
Ladder/grating platform Ladder and grating 
Sewer invert(s) 8”, above operating level 
Lighting Yes 
Ventilation Supply Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

29.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Ground surface inspection identified interior appears to be in good 
condition.   

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  

General observations/notes from field visit: 

 Upon failure of locking access lid, alternate lid will need to be purchased/fabricated 
or entire top of wet well will need to be replaced with new concrete top and hatch 
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Wet well manhole lid and ladder, interior appears to be 
in good condition

Interior of wet well appears to be in good condition
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29.3.2 Dry Pit – Structure and Accessories 
29.3.2.1 Dry Pit General Description 

Area 
Current 

Classification 
 

Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete, coated  
Access description Lift assist hatch and stairs 
Access fall protection Yes, net near opening 
Access locked Yes 
Access intrusion alarm Yes 
General dimensions 13’x15’x11’ deep 
Lighting Yes, adequate 
Ventilation Exhaust Fan 
Ventilation continuous No 

29.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Some coating failure on ceiling – appears to be due to poor prep work 
 No equipment access hatch, will have to carry equipment up stairs 
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Dry pit fall protection net near stairway

Interior of dry pit appears to be in good 
condition

Some coating failure on ceiling – appears 
to be due to poor prep work
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29.3.3 Wet Well Blower Vault – Structure and Accessories 

29.3.3.1 Wet Well Blower Vault General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Blower Vault  Class 1, Division 2 NFPA 820, table 4.2, row 20a 
 
Construction materials Concrete 
Access description Lift assist hatch and ladder 
Access fall protection No 
Access locked Yes 
Access intrusion alarm No 
General dimensions 4’x4’x3’ deep 
Lighting None 
Ventilation None 
Ventilation continuous N/A 

29.3.3.2 Wet Well Blower Vault Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Wet well blower vault appears to be in good condition.   

Criticality Rating 1 – Not critical and its failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Easily accessed and parts are readily available 

General observations/notes from field visit: 

 Grate covering for air intake vault adjacent to wet well blower vault, grate covering is 
locked 
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Wet well blower vault and air intake 
vault in deck area

Interior of wet well blower vault appears 
to be in good condition
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29.4 Mechanical 
29.4.1 Pumps 
Pump System Performance 
 
The field tested performance of Station 2 pumps indicate that the flow is slightly greater than 
the design rate (~310 gpm vs. 300 gpm) and the pressure head is approximately one third of 
the design rate (4 ft vs. 13 ft).  Given that the flow is near the design rate but the pressure 
head is significantly lower, it is possible that the original design overestimated the 
downstream pressure losses, which would have originally delivered a greater flow rate.  As 
pump wear has taken place, the flow rate would be reduced.  As the capacity is similar to the 
original design, there are no concerns with the current pump. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 29-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 13.2 672 13.22 672 

May-13 12.99 660 12.96 661 
Jun-13 12.87 660 12.81 658 
Jul-13 16.88 856 16.99 855 

Aug-13 13.64 696 13.51 694 
Sep-13 12.88 663 12.85 665 
Oct-13 13.34 675 13.24 674 

Nov-13 13.22 666 13.21 666 
Dec-13 14.25 719 14.26 716 
Jan-14 27 1,356 25.27 1,358 
Feb-14 20.47 1,028 19.96 1,027 

Mar-14 29.64 1,504 27.97 1,504 

Total 200.38 10,155 196.25 10,150 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

0.5 1.2 0.5 1.2 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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29.4.1.1 Pump 1 – City of Bellevue Asset No. 193811 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-407021-XV1004-2568 
Serial No. 00A0095101B 
Horsepower 2 
Voltage/phase 460/230/ 3 phase 
Date of installation Unknown 
Design Conditions 300 gpm @ 13 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, chain hoist/trolley (1/2 ton) and rail (no 

rating) 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Pump is obsolete per follow-up calls with both manufacturer (Grundfos) and 
manufacturer’s representative (Pumptech), parts would need to be customized 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 1 Drawdown Test 

Static head (feet) 4 
Calculated pumping capacity 300 – 315 gpm 
Total Dynamic head (feet) 4 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Measured flow is below pump curve, may indicate possible wear 
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Duplex configuration, pump #1 in 
foreground

Pump and motor #1 Exterior of pump #1 showing signs of 
aging
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29.4.1.2 Pump 2 – City of Bellevue Asset No. 193812 

Pump style Vertical, non-clog 
Make Paco Pumps 
Model 52-407021-XV1004-2568 
Serial No. 00A0095101A 
Horsepower 2 
Voltage/phase 460/230/ 3 phase 
Date of installation Unknown 
Design Conditions 300 gpm @ 13 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, chain hoist/trolley (1/2 ton) and rail (no 

rating) 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 2 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Pump is obsolete per follow-up calls with both manufacturer (Grundfos) and 
manufacturer’s representative (Pumptech) 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 2 Drawdown Test 

Static head (feet) 4 
Calculated pumping capacity 315 gpm 
Total Dynamic head (feet) 4 
Number of tests performed 2 

General observations/notes from drawdown test: 

 Measured flow is below pump curve, may indicate possible wear 
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Duplex configuration, pump #2 in 
background

Pump and motor #2 Exterior of pump #2 showing signs of 
aging
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29.4.2. Exposed Piping and Valves 
29.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve installed with horizontal axis of rotation on suction piping for pump 1 – 
ideal 

 Plug valve installed with vertical axis of rotation on suction piping for pump 2 – not 
ideal.  Should be addressed upon replacement of rotating assembly. 
 

29.4.2.2 Discharge Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve and Swing check valve w/ outside 

lever and spring 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 – Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve installed with vertical axis of rotation – not ideal.  Should be addressed 
upon replacement of rotating assembly. 
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Plug valve installed with horizontal axis 
of rotation on suction piping for pump1 -
ideal

Plug valve installed with vertical axis of 
rotation on suction piping for pump 2 –
not ideal

Discharge piping with plug valve and swing check valve 
with outside lever and spring, plug valve installed with 
vertical axis of rotation – not ideal
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29.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
29.4.4 Washdown Water 

Supply From lake – pressure tank system 
Access Corner of dry pit 
Backflow prevention assembly None 
Enclosure/Freeze protection N/A 
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Washdown water supplied from lake using pressure tank 
system located in corner of dry pit
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29.4.5 Ventilation 
29.4.5.1 Wet Well Ventilation (Supply Fan) 

Location Wet well blower vault 
Fan type Centrifugal 
Airflow rate 260 CFM @ 0.38” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Air intake through separate vault – shares intake for dry pit 
 
29.4.5.2 Dry Pit Ventilation (Exhaust Fan) 

Location 5’ AFF in dry pit 
Fan type Axial 
Airflow rate 1180 CFM @ 0.18” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Exhausting dry pit does not meet NFPA 820 code, pressure differential, install supply 
fan and provide continuous ventilation 
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Wet well supply fan located in wet well 
blower vault

Air intake for wet well supply fan and 
dry pit exhaust fan located in vault

Dry Pit exhaust fan located 5’ AFF in dry 
pit
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29.5 Electrical  
29.5.1 Electrical Service  
29.5.1.1 Electrical Service Description 

Voltage 240/120 
Phases 3 
Utility transformer Unknown 
Service meter location On power cabinet 

29.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Meter base and fused disconnect appears to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from driveway 

29.5.2 Backup Power 
29.5.2.1 Backup Power Description  

City of Bellevue Asset No. 193754 
Type Standby Generator, Natural Gas 
Location In dry pit 
Manufacturer McGraw-Edison, ONAN 
Model  7.5 JB-18R/25103AD 
Serial No.  H820630360 
Age Unknown 
Electrical Capacity (KW) 7.5, 3 phase 
Fuel Storage Natural gas, no storage tank 
Cooling Air cooled 
Transfer switch type Auto  
Transfer switch location In dry pit 

29.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – Transfer switch and propane generator appear to be in good condition, 
but aging 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard; parts may not be available 
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Service meter located on outdoor power 
cabinet

Generator receptacle located on outdoor 
power cabinet

Interior of power cabinet

Standby generator located in dry pit
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29.5.3 Site – Panelboard 
29.5.3.1 Panelboard Description 

Location In dry pit 
Voltage/Phase 208/120 
Manufacturer GE 
Model AQF318 

29.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – GE panel appears to be in good condition, but aging 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

29.5.4 Site - Starters  
29.5.4.1 Starters Description 

Starters (2) FVNR Starters 

29.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – The Cutler Hammer starters appear to be in good condition but aging 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
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Panelboard located in dry pit

Starters located in dry pit
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29.5.5 Site – Telemetry Control Panel 
29.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376776 
Location In dry pit 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface In power enclosure along West Lake 

Sammamish Parkway 

29.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Telemetry control panel with operator 
interface

Telephone network interface located in 
outdoor power cabinet
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29.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 29-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Paco pumps are obsolete 
and condition is 
deteriorating 

Paco pumps will not be 
serviceable in near future 

 Replace pumps and 
motors 

Standby generator is 
obsolete and condition is 
deteriorating 

Loss of power at site  Replace standby generator 
and auto transfer switch 

Panelboard is aging Loss of power at site  Replace panelboard 
Standby power phase 
monitor is aging 

Loss of control at site  Replace standby power 
phase monitor 

Backup level indicator is 
aging 

Loss of control at site  Replace backup level 
indicator 

No interior coating in wet 
well 

May decrease integrity of 
wet well structure 

 Inspect/evaluate wet well 
for corrosion 

 
29.6.1 Project Recommendations 
 
Due to the location of the station and its impact to the private residence, it is recommended 
that a single project be completed to address all deficiencies identified and avoid returning 
for a second project soon after.  The timing of the recommended project is driven by the 
replacement of the Paco pumps which is critical to the operation of the station. 
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Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
cost prohibitive. 
 
In addition to addressing these deficiencies, access hatch fall protection should be installed 
for the wet well blower vault to provide safety for the public and staff when the vault hatches 
are in the open position.  Installing fall protection on the wet well access is not recommended 
due to its infrequent use, but when it is open for an extended period of time, temporary 
handrail should be used. 
 
The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 
 

Table 29-4 
Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency Description Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S2-1 Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Install exhaust fan 2018-2022 $220,000 

Paco pumps are obsolete 
and condition is 
deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Standby generator is 
obsolete and condition is 
deteriorating 

Replace standby 
generator and auto 
transfer switch 

Panelboard is aging Replace panelboard 
Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Backup level indicator is 
aging 

Replace backup level 
indicator 

No interior coating in 
wet well 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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29.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the Paco pumps due 
to its serviceability rating.  The consequence of failure of either of these components will 
reduce the level of service to the station below industry standards and regulatory 
requirements.   
 
The Paco pumps are no longer manufactured, making the pumps obsolete.  Also, based on 
the drawdown tests, their capacity appears to have deteriorated.  With the pumps no longer 
supported, service and replacement parts will be difficult to obtain, causing significant 
maintenance and repair delays.  These delays will result in the station operating on the sole 
reliance of one pump, without redundancy which does not meet regulatory requirements.  
With continued wear on the pumps, maintaining and repairing the equipment that is obsolete 
will quickly become cost prohibitive. 
 
29.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 29-4 
have been implemented in the timeline identified.   
 
29.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 29-5 and 29-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 29-5 includes the current estimated remaining useful life prior to 
implementation of the capital improvement projects. 
 

Table 29-5 
Current Estimated Remaining Useful Life 

 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 2 1 0 - 2 5-10 
Generator 2 1 0 - 2 10-15 
Rotating Assembly 3 5 0 - 5 0-5 

 



14-1529 Page 29-33  WWPS Evaluation 
May 2015 Station 2 City of Bellevue 

Table 29-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 29-4 are complete.  Upon completion of the recommended projects the 
estimated remaining life for the telemetry system, generator and rotating assembly asset 
groups will increase significantly.  The estimated remaining life for the pump station 
structure and electrical system will remain the same since the recommended project does not 
include significant rehabilitation or replacement of a majority of the equipment within the 
asset groups. 

Table 29-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator 0 0 0 - 0 40 
Rotating Assembly 0 0 0 - 0 30 
 
29.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 29-1 graphically represents the rehabilitation and replacement cost projections for 
Station 2 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 29-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 29-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 29-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Structure 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

$10,000 
$5,000 

$15,000 
$10,000 

$20,000 
$15,000 

$25,000 
$20,000 

$30,000 
$25,000 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 29-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 

 

 

.
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Figure 29-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 30 
STATION 1 
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30.1 Station 1 General Description 
 
Date of Visit June 23rd, 2014 
City of Bellevue Asset No. 187624 
Address 2442 W Lake Sammamish Parkway SE 
Station configuration Wet well/Dry pit 
Original Construction 1968 
Major Rehabilitation/Upgrade 2001 
Number of Pumps 2 
Pump Horsepower 2 
Station Voltage/Phase 240/120/3 Phase 
Standby Power Onsite generator at top floor of building 
Field-measured Station Firm Capacity 500 – 525 gpm 
 
30.1.1 Summary of Findings 
 
This station is in a converted water treatment plant building.  The control building sits on top 
of the dry pit and the wet well is adjacent and accessed through a separate door in the control 
building.  This station receives flow from Flush 10 and Station 2 and discharges to the lake 
line.  There are two Paco pumps at this station that are obsolete per follow-up calls with both 
manufacturer (Grundfos) and manufacturer’s representative (Pumptech). 
 

 



14-1529 Page 30-3  WWPS Evaluation 
May 2015 Station 1 City of Bellevue 

Table 30-1 summarizes the deficiencies observed at this station along with the recommended 
improvements, project’s timing and estimated cost.   
 

Table 30-1 
Summary of Station Deficiencies and Recommended Improvements 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S1-1 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2018-2022 
 

$191,000 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Standby generator is 
obsolete and condition 
is deteriorating 

Replace standby 
generator and auto 
transfer switch 

Standby power phase 
monitor aging 

Replace standby power 
phase monitor 

Primary and backup 
level indicators aging 

Replace primary and 
backup level indicators 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
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30.2 Site 
30.2.1 Site Description 

Vehicle access to site Steep one lane driveway, private, parking is 
approximately 25’ from the station 

Landscaping Lots of vegetation, maintained by 
homeowners beach club 

Site lighting None 
Fencing/security Chain link fence on two sides with barbed 

wire topping 
Public accessibility to site No access for public, but access security pad 

for homeowners beach club 
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One lane steep driveway access to station

Chain link fence with barbed wire topping, no access for 
public, but there is an access security pad for home 
owners beach club

Parking adjacent to station
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30.3 Station Facilities 
30.3.1 Wet Well – Structure and Accessories 
30.3.1.1 Wet Well General Description 

Area 
Current 

Classification 
 

Rationale 
Wet Well Class 1, Division 1 NFPA 820, table 4.2, row 16a 
 	
Construction materials Concrete 
Access description Adjacent to control building, separate door, 

hatch and ladder 
Access fall protection No 
Access locked Yes, lock on exterior door 
Access intrusion alarm No 
General dimensions 5’-8”x20’ 
Ladder/grating platform Ladder and grating 
Sewer invert(s) 8”, above operating level 
Lighting Yes 
Ventilation Supply and Exhaust Fan 
Ventilation continuous No 
*Based on Record Drawings, unable to confirm in field. 

30.3.1.2 Wet Well Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Ground surface inspection identified interior appears to be in good 
condition.  The structural condition could not be determined. 

Criticality Rating 4 – Station cannot operate without functioning wet well 

Serviceability Rating 2 – Wet well structure, wall repair, ladder and grating materials must 
be ordered and may require bypass pumping  
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Wet well accessed through separate door 
adjacent to control building

Interior of wet well appears to be in good 
condition

Wet well access hatch



14-1529 Page 30-8  WWPS Evaluation 
May 2015 Station 1 City of Bellevue 

30.3.2 Dry Pit – Structure and Accessories 
30.3.2.1 Dry Pit General Description 

Area 
Current 

Classification 
 

Rationale 
Dry Pit  Class 1, Division 2 NFPA 820, table 4.2, row 17b 
 
Construction materials Concrete 
Access description Door to control building, spiral staircase to 

pump level 
Access fall protection No 
Access locked Yes, lock on building access door only 
Access intrusion alarm Yes, building access door 
General dimensions 28’x21’ 
Lighting Yes, adequate 
Ventilation Supply and Exhaust Fan 
Ventilation continuous No 

30.3.2.2 Dry Pit Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Dry pit appears to be in good condition.   

Criticality Rating 4 – Station cannot operate without functioning dry pit 

Serviceability Rating 1 – The dry pit is easily accessed and parts are readily available 

General observations/notes from field visit: 

 Control building sits on top of dry pit 
 Lower level dimensions, 20 ½’ x 22’ 
 Flush 6” pipe from lake 
 Minor concrete spall in the ceiling, should be monitored 
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Door to control building to access dry pit 
and pumps on lower level

Dry pit/pump level accessed from spiral 
staircase in control building

Interior of dry pit Minor concrete spall on ceiling of dry pit, 
should be monitored
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30.4 Mechanical 
30.4.1 Pumps 
Pump System Performance 
 
The field tested performance of the pumps at Station 1 measured considerably higher flow 
(~515 gpm vs. 424 gpm) and a lower head (2 ft vs. 14 ft) than the design point.  Assuming 
the accuracies of the measurements are reasonable and based on the pumping system head 
comparison in the following figure, it is possible that the design system head condition was 
overestimated relative to the current situation.  Regardless, the pump appears to be operating 
near the end of the pump curve where cavitation could be a potential concern. 
 
The following table documents the pump run hours and starts by month over the past year. 

 
Table 30-2 

Summary of Pump Run Hours and Starts 
 

Month P#1 Hours P#1 Starts P#2 Hours P#2 Starts 
Apr-13 27.93 362 25.15 340 

May-13 27.09 335 25.53 342 
Jun-13 27.38 334 25.77 339 
Jul-13 30.11 411 32.16 404 

Aug-13 25.47 344 21.92 352 
Sep-13 23.94 331 23.21 331 
Oct-13 31.34 352 34.48 346 

Nov-13 29.62 356 34.27 331 
Dec-13 31.04 367 32.21 363 
Jan-14 29.24 325 29.52 339 
Feb-14 29.77 340 29.81 345 

Mar-14 40.46 370 35.33 382 

Total 353.39 4,227 349.36 4,214 
Avg hrs/day Avg starts/hr Avg hrs/day Avg starts/hr 

1.0 0.5 1.0 0.5 
 
The pump run hours and starts for this facility seem to be reasonable and no accelerated wear 
is anticipated. 
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30.4.1.1 Pump 1 – City of Bellevue Asset No. 193813 

Pump style Horizontal, end-suction centrifugal 
Make Paco Pumps 
Model 52-NCH-49513-346C0X 
Serial No. NK94A0205901B 
Horsepower 2 
Voltage/phase 208-230/460/3 
Date of installation Unknown 
Design Conditions 424 gpm @ 14 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, chain hoist/trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Hoisting rail is not marked with load capacity, as required by code 
 
Pump 1 Drawdown Test 

Static head (feet) 1.3 
Calculated pumping capacity 510 gpm 
Total Dynamic head (feet) 1.6 
Number of tests performed 2 

General observations/notes from drawdown test: 

 The pump appears to be operating near the end of the pump curve, cavitation could be 
a potential concern. 
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Duplex configuration pump #1 on left

Pump 1 showing signs of aging on exterior

Pump and motor #1



14-1529 Page 30-14  WWPS Evaluation 
May 2015 Station 1 City of Bellevue 

30.4.1.2 Pump 2 – City of Bellevue Asset No. 193814 

Pump style Horizontal, end-suction centrifugal 
Make Paco Pumps 
Model 52-NCH-49513-346C0X 
Serial No. NK94A0205901A 
Horsepower 2 
Voltage/phase 208-230/460/3 
Date of installation Unknown 
Design Conditions 424 gpm @ 14 feet TDH 
Able to isolate pump? Yes 
Ability to access/remove pump from station Yes, chain hoist/trolley 
 
Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Based on visual observations and drawdown testing the pump is in fair 
condition and the reliability is still acceptable 

Criticality Rating 3 – Pump 1 is critical to the function of the station but redundant 

Serviceability Rating 3 – Pump is obsolete per follow-up calls with both manufacturer 
(Grundfos) and manufacturer’s representative (Pumptech), parts would need to be 
customized 

General observations/notes from field visit: 

 Pump is obsolete per follow-up calls with both manufacturer (Grundfos) and 
manufacturer’s representative (Pumptech) 

 Clogged upon visit – removal of suction piping required to de-rag pumps, victaulic 
fittings 

 Ragging issues possibly due to slow turning pumps (850 rpm) 
 Hoisting rail is not marked with load capacity, as required by code 

 
Pump 2 Drawdown Test 

Static head (feet) 1.3 
Calculated pumping capacity 500 – 525 gpm 
Total Dynamic head (feet) 1.6 
Number of tests performed 2 

General observations/notes from drawdown test: 

 The pump appears to be operating near the end of the pump curve, cavitation could be 
a potential concern. 
 

  



14-1529 
May 2015

WWPS Evaluation
City of Bellevue

Page 30-15
Station 1 

Removal of rags upon site visit

Pump and motor #2

Pump 2 showing signs of aging on exterior
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30.4.2. Exposed Piping and Valves 
30.4.2.1 Suction Piping/Valve(s)  

Size 6” 
Material DI 
Valve Type(s) Plug valve 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve with vertical axis of rotation – not ideal.  Should be addressed upon 
replacement of rotating assembly. 
 

30.4.2.2 Discharge Piping/Valve(s)	

Size 6” 
Material DI 
Valve Type(s) Plug valve and swing check valve w/ outside 

lever and spring 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspections alone 

Criticality Rating 4 –Station could not operate upon failure of the piping and/or valves 

Serviceability Rating 1 – Parts are readily available and the components are easily accessed 

General observations/notes from field visit: 

 Plug valve seat is down (gravel trap) – not ideal.  Should be addressed upon 
replacement of rotating assembly. 
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Plug valve on suction piping with vertical axis of 
rotation – not ideal

Plug valve on discharge piping seats 
down – potential gravel trap

Swing check valve with outside lever and 
spring on discharge piping
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30.4.3 Other Station Piping 

Bypass piping No 
Pig launching No 
Air release valves No 
Force main isolation None known 
 
30.4.4 Washdown Water 

Supply From lake – pressure tank installation 
Access Bottom of dry pit 
Backflow prevention assembly None 
Enclosure/Freeze protection N/A 
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Washdown water supply from lake using 
pressure tank system
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30.4.5 Ventilation 
30.4.5.1 Wet Well Ventilation (Exhaust Fan) 

Location 2’ AFF  room above wet well 
Fan type Axial 
Airflow rate 1230 CFM @ 0.25” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 
 
30.4.5.2 Wet Well Ventilation (Supply Fan) 

Location 4’ AFF  room above wet well 
Fan type Axial 
Airflow rate 820 CFM @ 0.16” SP* 
*Based on Record Drawings, unable to confirm in field. 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 1 – Parts are readily available and component is easily accessed 

General observations/notes from field visit: 

 Switch for both in wet well building 
 Two blowers one to wet well one to building area 
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Wet well ventilation configuration in wet 
well access room, supply fan in 
foreground, exhaust fan in background

Wet well exhaust fan located in raised 
area in wet well access room
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30.4.5.3 Dry Pit Ventilation (Supply Fan) 

Location Roof of building 
Fan type Axial 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – The supply fan can be difficult to access since it is located on the 
roof of the building 
 
30.4.5.4 Dry Pit Ventilation (Exhaust Fan) 

Location 2’ AFF at pump level 
Fan type Axial 
Airflow rate Unknown 
 
Condition 1 2 3 4 5 UNK
Criticality 1 2 3 4 
Serviceability 1 2 3 4 
 

Condition Rating Unknown – Could not be determined based on visual inspection alone 

Criticality Rating 1 – Not critical and failure would not significantly affect pump station 
operation 

Serviceability Rating 2 – Easily accessed 
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Supply fan duct work located in control 
building

Exhaust fan located 2’ AFF at pump level
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30.5 Electrical  
30.5.1 Electrical Service  
30.5.1.1 Electrical Service Description 

Voltage 240/120 
Phases 3 
Utility transformer On overhead pole along West Lake 

Sammamish Parkway 
Service meter location Outside west wall 

30.5.1.2 Electrical Service Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Meter base and fused disconnect appear to be in good condition 

Criticality Rating 3 – Critical but redundant, power could be provided by standby generator 

Serviceability Rating 1 – Standard parts; accessible from driveway 
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Service meter located outside west wall 
of control building
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30.5.2 Backup Power 
30.5.2.1 Backup Power Description  

City of Bellevue Asset No. 193743 
Type Standby Generator (diesel) 
Location Top floor of building 
Manufacturer McGraw-Edison, ONAN 
Model  7.5JB-18R/25103AD 
Serial No.  H820630359 
Age Unknown 
Electrical Capacity (KW) 7.5, 3 phase 
Fuel Storage Unknown 
Cooling Air cooled 
Transfer switch type Auto  
Transfer switch location Top floor of building 

30.5.2.2 Backup Power Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 3 – Transfer switch and propane generator appear to be in good condition 
but aging 

Criticality Rating 3 – Critical but redundant, power could be provided by utility power 

Serviceability Rating 2 – Standard parts; generator receptacle is too closely installed in 
power and control panel 
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Standby generator located on top floor of control 
building
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30.5.3 Site – Panelboard 
30.5.3.1 Panelboard Description 

Location South wall of control building 
Voltage/Phase 240 
Manufacturer SQ D 
Model NQOD 412L100 

30.5.3.2 Panelboard Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Square D panels appear to be in good condition 

Criticality Rating 4 – Critical, panelboard provides the 120 V power for the telemetry control 
panel, PLC and floats 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 

30.5.4 Site - Starters  
30.5.4.1 Starters Description 

Starters (2) FVNR Starters 

30.5.4.2 Starters Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 2 – The Cutler Hammer starters appear to be in good condition but aging 

Criticality Rating 3 – Critical but redundant, starters needed to run the pumps but if one 
starter fails the other will still operate 

Serviceability Rating 1 – Standard parts; equipment is in power and control panel 
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Panelboard located on south wall in the 
control building

Starters located in control building
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30.5.5 Site – Telemetry Control Panel 
30.5.5.1 Telemetry Control Panel Description 

City of Bellevue Asset No. 376881 
Location In control building 
Configuration Integral w/ telemetry 
Primary Level Indication Ultrasonic, Siemens Multiranger 100 
Secondary Level Indication High Level Float 
RTU/PLC Siemens/Simatic S7-200 
Telephone Modem Control Microsystems/5000 Series Option F 
Telephone Network Interface Outdoor west wall 

30.5.5.2 Telemetry Control Panel Findings 

Condition 1 2 3 4 5 
Criticality 1 2 3 4 
Serviceability 1 2 3 4 

Condition Rating 1 – Appears to be in good condition 

Criticality Rating 3 – Critical but redundant, PLC alternates and calls for pumping, backup 
operation is hardwired from the floats to the starter 

Serviceability Rating 1 – Standard parts; equipment is in dry pit 
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Layout of electrical/telemetry equipment on top floor of 
control building

Telemetry control panel with operator 
interface located in control building

Telephone network interface located 
outdoor on west wall
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30.6 Station Rehabilitation/Replacement Alternatives and Recommendations 
 
The following discussion includes the project alternatives, where applicable, and the project 
recommendations for each deficiency identified at this station.  Although there are 
alternatives for most deficiencies observed at this station, not all are discussed since some 
alternatives are impractical and/or cost prohibitive or do not produce a result that is accepted 
by sound engineering judgment. 
 
The following summary of deficiencies and corrective action alternatives, if applicable, are 
provided in the table below. 
 

Table 30-3 
Summary of Deficiencies 

 
Deficiency Description Impact of Deficiency Corrective Action 

Alternatives 
Dry pit not continuously 
ventilated – classified 
space that requires either 
ventilation or explosion 
proof equipment 

Does not meet code 
requirements, possible fire 
and explosion hazard 

 Install exhaust fan 
 Explosion proof all 

equipment in dry pit 

Paco pumps are obsolete 
and condition is 
deteriorating 

Paco pumps will not be 
serviceable in near future 

 Replace pumps, motors 
and motor drivers 

Standby generator is 
obsolete and condition is 
deteriorating 

Loss of power at site  Replace standby generator 
and auto transfer switch 

Standby power phase 
monitor is aging 

Loss of power at site  Replace standby power 
phase monitor 

Primary and backup level 
indicators are aging 

Loss of control at site  Replace primary and 
backup level indicators 

No interior wet well 
coating 

May decrease integrity of 
wet well structure 

 Inspect/evaluate wet well 
for corrosion 

 
30.6.1 Project Recommendations 
 
The deficiencies were lumped into one project due to the location of the pump station and its 
impact to the general public.  The timing of the recommended project is driven by the 
replacement of the Paco pumps which is critical to the operation of the station. 
 
Installation of an exhaust fan is recommended to address the dry pit code issue rather than 
replace all equipment with components intended for the Class 1, Division 2 space, which is 
less expensive than adding ventilation.   
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The summary of deficiencies and recommendations represent the most cost effective 
alternative based on engineering judgment.  This is represented in the table below. 

 
Table 30-4 

Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

S1-1 Dry pit not 
continuously 
ventilated – classified 
space that requires 
either ventilation or 
explosion proof 
equipment 

Install exhaust fan 2018-2022 $191,000 

Paco pumps are 
obsolete and condition 
is deteriorating 

Replace Paco pumps, 
motors and motor 
drivers 

Standby generator is 
obsolete and condition 
is deteriorating 

Replace standby 
generator and auto 
transfer switch 

Standby power phase 
monitor is aging 

Replace standby power 
phase monitor 

Primary and backup 
level indicators are 
aging 

Replace primary and 
backup level indicators 

No interior wet well 
coating 

Inspect/evaluate wet 
well for corrosion 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax 

(9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency 
(30%). 

2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not 

include any other desired improvements. 
 
30.6.2 Project Justification 
 
The timing of the recommended project is driven by the replacement of the Paco pumps due 
to its serviceability ratings.  The consequence of failure of this component will reduce the 
level of service to the station below industry standards and regulatory requirements. 
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The Paco pumps are no longer manufactured, making the pumps obsolete.  Also, based on 
the drawdown tests, their capacity appears to have deteriorated.  With the pumps no longer 
supported, service and replacement parts will be difficult to obtain, causing significant 
maintenance and repair delays.  These delays will result in the station operating on the sole 
reliance of one pump, without redundancy which does not meet regulatory requirements.  
With continued wear on the pumps, maintaining and repairing the equipment that is obsolete 
will quickly become cost prohibitive. 
 
30.7 Station Long-Term Rehabilitation and Replacement Needs Estimate 
 
The 75-year replacement cycle is based on the anticipated condition of the pump stations at 
the end of the 10-year capital project plan and assumes improvements defined in Table 30-4 
have been implemented in the timeline identified.   
 
30.7. 1 Asset Scoring 
 
The trigger and asset scoring shown in Tables 30-5 and 30-6 are based on the methodology 
developed in Section 4, Long Term Resource Planning.  These values are used with the 
parabolic depreciation curves from Section 4 to estimate the remaining useful life of each 
asset group.  Table 30-5 includes the current estimated remaining useful life prior to 
implementation of the capital improvement projects. 

 
Table 30-5 

Current Estimated Remaining Useful Life 
 
 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station  
Structure 

1 1 0 - 1 30-35 

Electrical System 2 1 0 - 2 10-15 
Telemetry System 2 1 0 - 2 5-10 
Generator 3 1 0 - 3 5-10 
Rotating Assembly 3 5 0 - 5 0-5 
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Table 30-6 includes project estimated remaining useful life when the recommended projects 
provided in Table 30-4 are complete.  Upon completion of the recommended projects the 
estimated remaining life of most of the asset groups will increase significantly.  The pump 
station structure asset group will remain the same since the recommended projects do not 
include a significant rehabilitation or replacement of the structure. 
 

Table 30-6 
Estimated Remaining Useful Life Following Capital Improvement Project 

Implementation 
 

 Trigger Scores 

Asset 
Score 

Est. 
Remain 

Life 
(years) Condition Obsolescence 

Call 
Outs Capacity 

Pump Station 
Structure 

1 1 0 - 1 30-35 

Electrical System 1 1 0 - 1 15-20 
Telemetry System 1 1 0 - 1 10-15 
Generator 0 0 0 - 0 40 
Rotating Assembly 0 0 0 - 0 30 
 
30.7. 2 Rehabilitation/Replacement Schedule Cost Planning 
 
Figure 30-1 graphically represents the rehabilitation and replacement cost projections for 
Station 1 over the next 75 years.  Estimated cost summaries for the short term period, 
effectively years 2015 to 2026 are included in the Appendix.  Estimated costs for the longer 
term period, effectively years 2027 to 2089, are based on the values from Section 4, Long 
Term Resource Planning.  Table 30-7 shows highlighted values taken from Section 4 to show 
the estimated rehabilitation costs based on the complexity and size of this pump station.  
Table 30-8 shows highlighted values taken from Section 4 representing the estimated 
replacement costs based on the complexity and size of this pump station. 
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Table 30-7 
Asset Group Life Cycle Rehabilitation Costs 

 

Asset Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump Station 
Stucture 

Structure 
repair/recoating 
Bypass pumping 

Ancillary 
components 

$30,000 
 

$15,000 
$10,000 

$40,000 
 

$20,000 
$15,000 

$50,000 
 

$25,000 
$20,000 

$60,000 
 

$30,000 
$25,000 

$70,000 
 

$35,000 
$30,000 

Electrical 
System 

N/A N/A N/A N/A N/A N/A 

Telemetry 
System 

N/A N/A N/A N/A N/A N/A 

Generator 
Motor rebuild 

Ancillary 
components 

$10,000 
$5,000 

$15,000 
$10,000 

$20,000 
$15,000 

$25,000 
$20,000 

$30,000 
$25,000 

Rotating 
Assembly 

Pump wet end 
rebuild 

Motor rewind 

$5,000 
 

$5,000 

$8,000 
 

$8,000 

$11,000 
 

$11,000 

$14,000 
 

$14,000 

$17,000 
 

$17,000 
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Table 30-8 
Asset Group Life Cycle Replacement Costs 

 
Asset 

Group 
Replacement 
Component 

Estimated Complexity/Size Cost Range 
Low    High 

Pump 
Station 

Structure 

Structure(s) 
Site piping 

Bypass pumping 
Dewatering 

Site 
landscaping/restoration
Ancillary components 

$150,000
$50,000 
$20,000 
$10,000 

 
$10,000 
$10,000 

$250,000
$75,000 
$30,000 
$20,000 

 
$20,000 
$20,000 

$350,000
$100,000
$40,000 
$30,000 

 
$30,000 
$30,000 

$450,000 
$125,000 
$50,000 
$40,000 

 
$40,000 
$40,000 

$550,000
$150,000
$60,000 
$50,000 

 
$50,000 
$50,000 

Electrical 
System 

Main service and 
disconnect 

Transfer switch 
HVAC/lighting 

Ancillary components 

$15,000 
 

$5,000 
$5,000 
$10,000 

$20,000 
 

$10,000 
$10,000 
$20,000 

$25,000 
 

$15,000 
$15,000 
$30,000 

$30,000 
 

$20,000 
$20,000 
$40,000 

$35,000 
 

$25,000 
$25,000 
$50,000 

Telemetry 
System 

Panel/RTU/Modem 
Instruments 

Ancillary components 

$45,000 
$5,000 
$10,000 

$50,000 
$10,000 
$15,000 

$55,000 
$15,000 
$20,000 

$60,000 
$20,000 
$25,000 

$65,000 
$25,000 
$30,000 

Generator 
Generator 

Ancillary components 
$50,000 
$10,000 

$60,000 
$10,000 

$70,000 
$10,000 

$80,000 
$10,000 

$90,000 
$10,000 

Rotating 
Assembly 

Pumps 
Motors 
Starters 
Cables 

Station Pipe/Valves 
Ancillary components 

$5,000 
$5,000 
$5,000 
$5,000 
$5,000 
$5,000 

$10,000 
$10,000 
$10,000 
$7,000 
$10,000 
$5,000 

$15,000 
$15,000 
$15,000 
$9,000 
$15,000 
$5,000 

$20,000 
$20,000 
$20,000 
$11,000 
$20,000 
$5,000 

$25,000 
$25,000 
$25,000 
$13,000 
$25,000 
$5,000 
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Figure 30-1: 75-year cost planning 
Note: 

1. Cost planning is based on the evaluation of this station only. Prioritization of capital expenditures is discussed and 
reflected in Sections 3 and 4. 
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SECTION 31 – PREVIOUSLY EVALUATED STATIONS 
 
31.1 Introduction 
 
The initial phase of the Wastewater Pump Station Evaluation project, which included seven 
stations, was completed by another consulting engineering firm, HDR.  This evaluation effort 
was compiled into a report dated November 2013.  As part of the second phase scope of 
work, MSA was responsible for reviewing the project recommendations and costs for 
consistency with the 26 stations evaluated as part of this second phase.   
 
The seven station were visited to review the project recommendations with observed site 
conditions.  Recommendations differed in several areas generally due to the following 
reasons: a change in conditions since the previous evaluation, an alternative approach to 
meeting the end goal (vetted with City staff), and elimination of some items that were 
considered non-critical or ancillary project components as part of this second phase of 
evaluations. 
 
31.2 Previously Evaluated Pump Stations 
 
The following table is a summary of the previously evaluated pump stations.  The station 
configuration, listed capacity and last upgrade are identified in Table 31–1.  It is also noted if 
City staff have indicated the station has experience a condition of all pumps running, 
indicating a loss of redundancy at the station. 
 

Table 31-1 
Phase One Pump Stations 

 

Station Name Configuration 
Listed 

Capacity Last Upgrade 
Reported Loss 
of Redundancy 

Newport Lift Wet well/dry pit 360 gpm 1988 Yes 
Newport Pump Wet well/dry pit 695 gpm 1990 Yes 
Palisades Wet well/dry pit 165 gpm 1995 No 
Parkers Wet well/dry pit 425 gpm 1987 Yes 
Medina Wet well/dry pit 350 gpm 1989 Yes 
Fairweather Wet well/dry pit 325 gpm 1988 Yes 
Cedar Terrace Suction lift 200 gpm 1985 No 

 
The following pages include a comparison of recommended projects and costs for each of the 
seven stations.  MSA project recommendations and costs were entered into the overall capital 
improvement plan. 
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31.2.1 Newport Lift Station 

HDR Deficiency MSA Deficiency Comment(s) HDR Recommendation MSA Recommendation 
HDR Criticality 

Level MSA Timing 
HDR Cost 

Est. 
MSA Cost 

Est. 
Equipment removal requires removal of 
HVAC ductwork Agree with HDR assessment Relocate HVAC ductwork 

Extracting equipment is extremely rare.  
Recommend no change. Low N/A $9,000 $0 

Wet well ladder, electrical conduit, and 
lighting fixture corroding 

Wet well not entered as part of this 
project, but HDR assessment seems 
reasonable based on observations from 
the ground surface. Repair or replace Agree with HDR recommendation Low 

Include with next 
near-term project $14,000 $14,000 

Inadequate water service size for 
washdown purposes. Not evaluated to this level (no testing) 

Provide 1" water service, RPBP, and 
HotBox 

Crews have successfully been washing 
down this station with current service 
size.  Recommend no project Low N/A $9,000 $0 

No water service for washdown 
purposes at Generator 

Washdown of generator vault is not a 
common activity 

Provide 1" water service, RPBP, and 
HotBox Recommend no project at this time. Low N/A $9,000 $0 

Bottom of dry well helical stairs rusting Agree with HDR assessment 
Power tool clean to SSPC-SP3 and coat 
with industrial epoxy. Agree with HDR recommendation Low 

Include with next 
near-term project $1,000 $1,000 

Potable water RPBP in dry well entry Not considered a deficiency 

Provide a 120-volt circuit to a new, 
above-grade HotBox to power the heat 
tracing 

Appear to double-count recommended 
project - recommendation addressed 
above Low N/A $4,000 $0 

KM pump starter control panel is 
obsolete Agree with HDR assessment Replace KM pump starter control panel Agree with HDR recommendation Medium 2018-2022 $10,000 $10,000 

Generator sump floods Agree with assessment Lower sump area Agree with HDR recommendation Low 
Include with next 
near-term project $12,000 $12,000 

Corroded generator battery terminals Appears to have been addressed Wire brush No project necessary Low N/A $1,000 $0 

Potential inadequate clearances 
associated with wet well ladder 

Wet well not investigated to this level 
of detail Measure clearances N/A High 

Evaluate during 
next major project.   N/A 

Electrical equipment does not meet 
NEC rating for area classification. Agree with HDR assessment Replace electrical equipment 

Recommend modifying ventilation to 
declassify dry well instead of replacing Medium 

Include with next 
near-term project $70,000 $20,000 

Dry well dehumidifier has reached the 
end of its life expectancy non-critical Replace dehumidifier upon failure 

Do not track dehumidifiers in capital 
improvement project planning Low N/A $3,000 $0 

No dehumidifier in generator vault Humidifier found in generator vault Provide No project necessary Low N/A $3,000 $0 

Generator ATS is old 

ATS shows signs of previous short 
circuiting and modifications have been 
made w/o UL label Replace Agree with HDR recommendation Low 2020-2025 $10,000 $10,000 

Pumps have a reduced pumping 
capacity 

No pump testing was completed.  
Reported loss of redundancy Replace wet end parts 

Likely nearing time to replace pumps, 
motors, starters, cables, and piping 
modifications.  Confirm station 
capacity needs before initiating project Medium 2015-2018 $15,000 $50,000 

Existing dry well can is 50 years old 

Structural integrity of metal dry well 
structure (can) is unknown.  City 
actively monitors impressed current 

Hire Consultant to review cathodic 
protection 

Agree with HDR recommendation, but 
also recommend measuring thickness of 
remaining steel (ultrasonic testing) Medium 

Include with next 
near-term project   $10,000 

     Subtotal $170,000 $127,000 

     Tax (9.5%) $16,150 $12,065 

     Subtotal $186,150 $139,065 

     ELA (35%) $65,153 $48,673 

     Subtotal $251,303 $187,738 

     Contingency (30%) $75,391 $56,321 

     Total $327,000 $244,000 
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31.2.2 Newport Pump Station 

HDR Deficiency MSA Deficiency Comment(s) HDR Recommendation MSA Recommendation 
HDR Criticality 

Level MSA Timing 
HDR Cost 

Est. 
MSA Cost 

Est. 

Generator frame sloped 
Vault appears to be sloped, not 
generator frame Shim generator frame 

Shim genset and hire geotech to 
investigate potential settlement issue Low 2015-2018 8,000 $18,000 

Water leakage above disconnect switch 

None noticed - appears to have been 
addressed with pressure grout, but tarp 
is still in place 

Caulk cracks and annular space of 
penetrations Confirm issue still exists Medium N/A 5,000 $0 

KM pump starter control panel is 
obsolete Agree with HDR assessment Replace KM pump starter control panel Agree with HDR recommendation Medium 2020-2025 10,000 $10,000 

Potential inadequate clearances 
associated with wet well ladder 

Wet well not investigated to this level 
of detail Measure clearances N/A High 

Evaluate during 
next major project.   $0 

Shared exhaust between generator and 
generator vault Agree with HDR assessment 

Provide separate generator exhaust 
outlet Agree with HDR recommendation Medium 

Include with next 
near-term project 15,000 $15,000 

Conduit and wet well lighting fixture is 
corroded Agree with HDR assessment Replace Agree with HDR recommendation Low 

Include with next 
near-term project 5,000 $5,000 

Electrical equipment does not meet 
NEC rating for area classification. Agree with HDR assessment Replace electrical equipment 

Recommend modifying ventilation to 
declassify dry well instead of replacing Medium 

Include with next 
near-term project 70,000 $20,000 

Pumps have a reduced pumping 
capacity 

No pump testing was completed.  
Reported loss of redundancy Replace wet end parts 

Likely nearing time to replace pumps, 
motors, starters, cables, and piping 
modifications.  Confirm station 
capacity needs before initiating project Medium 2015-2018 18,000 $50,000 

Dehumidifier has reached the end of its 
life expectancy non-critical Replace dehumidifier upon failure. 

Do not track dehumidifiers in capital 
improvement project planning Low N/A 3,000 $0 

- Inadequate electrical clearance 
between pump starters and Pump  N/A Move equipment to achieve clearances N/A 

Include with next 
near-term project N/A $5,000 

     Subtotal $134,000 $123,000 
     Tax (9.5%) $12,730 $11,685 
     Subtotal $146,730 $134,685 
     ELA (35%) $51,356 $47,140 
     Subtotal $198,086 $181,825 
     Contingency (30%) $59,426 $54,547 
     Total $258,000 $236,000 
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31.2.3 Palisades Pump Station 

HDR Deficiency MSA Deficiency Comment(s) HDR Recommendation MSA Recommendation 
HDR Criticality 

Level MSA Timing 
HDR Cost 

Est. 
MSA Cost 

Est. 

Bottom grate on Man Lift flexes and is 
not secure Issue not observed 

Provide thicker bottom grate on Man 
Lift and secure Incorporate HDR recommendation Low 

Include with next 
near-term project $5,000 $5,000 

Tenants in adjacent apartments have 
direct access to PS site 

Security is similar to most other City 
pump stations.  Trip/fall safety issue at 
this location, however. 

Install barrier on upper portion of 
rockery 

Fence entire site to avoid public safety 
issue Medium 

Include with next 
near-term project $9,000 $10,000 

Earth timber retaining wall is slanting 
(3%) Appears to be minor tilt of wall 

Monitor and when slant is 6%, hire a 
Consultant to perform a more detailed 
review and design 

Unknown if wall tilt occurred during 
construction or subsequently.  Hire 
geotechnical engineer to explore issue 
when/if concern arises. Low 

Geotech evaluation 
with next major 
project   $5,000 

Incoming power is 3-wire with no 
neutral Agree with HDR assessment 

Install neutral wire to comply with PSE 
service requirements Agree with HDR recommendation Medium 

Include with next 
near-term project $12,000 $12,000 

Inadequate water service size for 
washdown purposes. Not evaluated to this level (no testing) 

Provide 1" water service, RPBP, and 
HotBox 

Crews have successfully been washing 
down this station with current service 
size.  Recommend no project. Low N/A $9,000 $0 

Wet well seepage 

Issue not observed, but root intrusion 
near surface indicates this is likely still 
an issue 

Sandblast existing coating, pressure 
grout and seal cracks and joints, coat 

Agree with HDR recommendation - 
coat only Medium 

Include with next 
near-term project $62,000 $62,000 

Potential inadequate clearances 
associated with wet well ladder 

Wet well not investigated to this level 
of detail Measure clearances N/A High 

Evaluate during 
next major project.   N/A 

Damaged conduits in dry well Issue not observed Replace N/A Medium N/A $10,000 $0 

Inadequate clearance in front of 
120/240V panelboard Agree with HDR assessment Relocate 120/240V panelboard 

Agree with HDR recommendation, but 
recommend moving all electrical gear 
out of dry well during PS rehab project Medium 

Include with next 
near-term project $10,000 $45,000 

Electrical equipment does not meet 
NEC rating for area classification. Agree with HDR assessment Replace electrical equipment 

Relocate electrical equipment out of 
dry well as part of PS rehab project Medium 

Include with next 
near-term project $70,000 $20,000 

Existing dry well can is 45 years old 

Structural integrity of metal dry well 
structure (can) is unknown.  City 
actively monitors impressed current 

Hire Consultant to review cathodic 
protection 

Agree with HDR recommendation, but 
also recommend measuring thickness 
of remaining steel (ultrasonic testing) Medium 

Include with next 
near-term project   $5,000 

Dehumidifier has reached the end of 
its life expectancy non-critical Replace dehumidifier upon failure. 

Do not track dehumidifiers in capital 
improvement project planning Low N/A 3,000 0 

Inadequate records of Annual L&I 
Inspections Issue has been resolved. 

Have Annual L&I Inspections 
completed and have maintenance 
performed as necessary N/A Medium N/A $6,000 $0 

Pumps will reach the end of their life 
expectancy in about 7 years 

Pumps seemed to both run smoothly 
during visit.   Replace pumps 

Pump replacement will trigger motor 
and likely piping and EI&C 
replacement/modifications as well.  
Recommend monitoring call outs and 
O&M expenses to trigger project Low 2020-2025 $15,000 $50,000 

     Subtotal $211,000 $214,000 
     Tax (9.5%) $20,045 $20,330 
     Subtotal $231,045 $234,330 
     ELA (35%) $80,866 $82,016 
     Subtotal $311,911 $316,346 
     Contingency (30%) $93,573 $94,904 
     Total $405,000 $411,000 
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31.2.4 Parkers Pump Station 

HDR Deficiency MSA Deficiency Comment(s) HDR Recommendation MSA Recommendation 
HDR Criticality 

Level MSA Timing 
HDR Cost 

Est. 
MSA Cost 

Est. 

Tiles are falling off the walls in the 
wet well 

Wet well not entered as part of this 
project, but HDR assessment seems 
reasonable based on observations from 
the ground surface. Replace tiles 

Consider replacement of tiles with an 
applied coating system. High 2023-2027 $90,000 $90,000 

Corroded HR and grating in wet well 

Wet well not entered as part of this 
project, but HDR assessment seems 
reasonable based on observations from 
the ground surface. Inspect Agree with HDR recommendation High 

Include with next 
near-term project   $10,000 

Inadequate water service size for 
washdown purposes. Not evaluated to this level (no testing) 

Provide 1" water service, RPBP, and 
HotBox 

Crews have successfully been washing 
down this station with current service 
size.  Recommend no project Low N/A $20,000 $0 

Standby generator nameplate missing 

No standby generator at this site.  
Voltage nameplate on generator 
receptacle is in place. 

Add nameplate with voltage and 
instructions Recommend no project at this time. Medium N/A $1,000 $0 

Conduit and wet well lighting fixture 
is corroded Not observed from surface Replace N/A Low N/A $5,000 $5,000 

Electrical equipment does not meet 
NEC rating for area classification. Agree with HDR assessment Replace electrical equipment 

Recommend modifying ventilation to 
declassify dry well instead of replacing Medium 

Include with next 
near-term project $70,000 $20,000 

Dehumidifier has reached the end of 
its life expectancy non-critical Replace dehumidifier upon failure 

Do not track dehumidifiers in capital 
improvement project planning Low N/A $3,000 $0 

Equipment removal is difficult 

Beam is offset from centerline of 
pumps, which makes removal 
challenging and a potential safety 
issue.  Agree with HDR assessment Relocate the structural beam Agree with HDR recommendation Low 2015-2018 $6,000 $10,000 

- 

Reported loss of pump redundancy. N/A 

Likely nearing time to replace pumps, 
motors, starters, cables, and piping 
modifications.  Confirm station 
capacity needs before initiating project N/A 2015-2018 - $80,000 

     Subtotal $195,000 $215,000 
     Tax (9.5%) $18,525 $20,425 
     Subtotal $213,525 $235,425 
     ELA (35%) $74,734 $82,399 
     Subtotal $288,259 $317,824 
     Contingency (30%) $86,478 $95,347 
     Total $375,000 $413,000 
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31.2.5 Medina Pump Station 

HDR Deficiency MSA Deficiency Comment(s) HDR Recommendation MSA Recommendation 
HDR Criticality 

Level MSA Timing 
HDR Cost 

Est. 
MSA Cost 

Est. 

Wheel chair access obstruction 

Access appears adequate when service 
truck is parked to the side of the access 
road Review realigning wheel chair access No project recommended at this time Medium N/A   $0 

Inadequate water service size for 
washdown purposes. Not evaluated to this level (no testing) 

Provide 1" water service, RPBP, and 
HotBox 

Crews have successfully been washing 
down this station with current service 
size.  Recommend no project. Low N/A $9,000 $0 

Corroded wet well platform and 
grating 

Wet well not entered as part of this 
project, but HDR assessment seems 
reasonable based on observations from 
the ground surface. Replace N/A Low 

Evaluate during 
next major project $79,000 $79,000 

Potential inadequate clearances 
associated with wet well ladder 

Wet well not investigated to this level 
of detail Measure clearances N/A High 

Evaluate during 
next major project   $0 

No dehumidifier in generator vault Agree with HDR assessment Provide Agree with HDR recommendation Low 
Include with next 
near-term project $3,000 $3,000 

Electrical equipment does not meet 
NEC rating for area classification Agree with HDR assessment Replace electrical equipment 

Recommend modifying ventilation to 
declassify dry well instead of replacing Medium 

Include with next 
near-term project $70,000 $20,000 

Paco 52-49513-X46D60 model has 
been placed into an "Aftermarket" 
status 

Agree with HDR assessment.  
Reported loss of redundancy. 

Hire Consultant to design replacement 
of Paco pumps and piping. 
Replace existing Paco pumps and 
piping. 

Agree with HDR recommendation.  
Confirm station capacity needs before 
initiating project. 

High 
 
 
 
Medium 2015-2018 $30,000 $50,000 

Dehumidifier has reached the end of its 
life expectancy non-critical Replace dehumidifier upon failure 

Do not track dehumidifiers in capital 
improvement project planning Low N/A $3,000 $0 

     Subtotal $194,000 $152,000 
     Tax (9.5%) $18,430 $14,440 
     Subtotal $212,430 $166,440 
     ELA (35%) $74,351 $58,254 
     Subtotal $286,781 $224,694 
     Contingency (30%) $86,034 $67,408 
     Total $373,000 $292,000 
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31.2.6 Fairweather Pump Station 

HDR Deficiency MSA Deficiency Comment(s) HDR Recommendation MSA Recommendation 
HDR Criticality 

Level MSA Timing 
HDR Cost 

Est. 
MSA Cost 

Est. 

Pump #1 air locks 

Issue not observed during site visit but 
reported by staff as occurring during 
wet weather flows 

Hire Consultant to investigate the issue 
further Agree with HDR recommendation Medium 2015-2018   $10,000 

Wet well coating is starting to fail 
Wet well not investigated to this level of 
detail Sandblast and apply coating N/A Low   $17,000 $17,000 

Standby generator nameplate missing 

No standby generator at this site.  
Voltage nameplate on generator 
receptacle is in place. 

Add nameplate with voltage and 
instructions Recommend no project at this time. Medium N/A $1,000 $0 

Shared exhaust between generator and 
generator vault Agree with HDR assessment 

Provide separate generator exhaust 
outlet Agree with HDR recommendation Medium 

Include with next 
near-term project $15,000 $15,000 

Fuel fill station high-alarm does not 
activate in time to prevent spill 

Issue not observed during site visit but 
staff report this statement is still 
accurate Revise fuel alarm level 

Agree with HDR recommendation, but 
believe this can be accomplished by 
City staff. Medium N/A $3,000 $0 

Potential inadequate clearances 
associated with wet well ladder 

Wet well not investigated to this level of 
detail Measure clearances N/A High 

Evaluate during 
next major project   N/A 

Standing water in dry well fan vault Issue not observed during site visit 
Remove standing water and seal cover 
opening 

Small vault - restricts maintenance 
access.  Consider replacing vault 
entirely as part of next major project Low 

Include with next 
near-term project $2,000 $10,000 

Electrical equipment does not meet 
NEC rating for area classification. Agree with HDR assessment Replace electrical equipment 

Recommend modifying ventilation to 
declassify dry well instead of replacing Medium 

Include with next 
near-term project $70,000 $20,000 

Inadequate space in front of Siemens 
MultiRanger and Simatic Panel per 
NEC Agree with HDR assessment Relocate panel Agree with HDR recommendation High 

Include with next 
near-term project $4,000 $4,000 

KM pump starter control panel is 
obsolete Agree with HDR assessment Replace KM pump starter control panel Agree with HDR recommendation Medium 2018-2022 $10,000 $10,000 

Pumps have reached the end of their life 
expectancy 

Pumps appear to be older but still seem 
to be operating smoothly.  Reported loss 
of redundancy. Replace pumps 

Likely nearing time to replace pumps, 
motors, starters, cables, and piping 
modifications.  Confirm station capacity 
needs before initiating project Medium 2015-2018 $15,000 $70,000 

Generator vault does not have a 
dehumidifier Agree with HDR assessment Provide Agree with HDR recommendation Low 

Include with next 
near-term project 3,000 3,000 

The dry well dehumidifier has reached 
the end of its life expectancy non-critical Replace dehumidifier upon failure 

Do not track dehumidifiers in capital 
improvement project planning Low N/A $3,000 $0 

     Subtotal $143,000 $159,000 
     Tax (9.5%) $13,585 $15,105 
     Subtotal $156,585 $174,105 
     ELA (35%) $54,805 $60,937 
     Subtotal $211,390 $235,042 
     Contingency (30%) $63,417 $70,513 
     Total $275,000 $306,000 
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31.2.7 Cedar Terrace Pump Station 

HDR Deficiency MSA Deficiency Comment(s) HDR Recommendation MSA Recommendation 
HDR Criticality 

Level MSA Timing 
HDR Cost 

Est. 
MSA Cost 

Est. 

Moss on electrical panel structure roof Agree with HDR assessment Remove moss and treat wood roof 
Agree with HDR recommendation - 
perform as part of O&M visit Low N/A $1,000 $0 

Inadequate water service size for 
washdown purposes Not evaluated to this level (no testing) 

Provide 1" water service, RPBP, and 
HotBox 

Crews have successfully been washing 
down this station with current service 
size.  Recommend no project. Low N/A $9,000 $0 

Electrical service incompatibility with 
pumping equipment Agree with HDR assessment 

Replace current PSE transformer with a 
transformer that matches pump 
requirements. 
 
Measure the running motor voltage and 
amperes in the field 

No project recommended.  208V power 
is okay due to minimal current draw (5-
6 amps observed on installed gauges).  
Motors rated for 10-11 amps and okay 
with 480V power. 

Medium 
 
 
 
 
Medium N/A $50,000 $0 

Electrical service equipment is 
marginally functional; old and not 
protected from weather 

Service equipment is old and nearing 
the end of its useful life. 

Replace service equipment with 
installation similar to Palisades 

Replace service equipment with 
installation similar to Palisades Medium 2023-2027 $20,000 $20,000 

Pump motor starter control panel has 
exceeded its expected life expectancy Agree with age-based assessment.   

Replace pump motor starter control 
panel  Replace as part of major rehab project. Medium 2020-2025 $10,000 $10,000 

Standby generator nameplate missing 

No standby generator at this site.  
Generator receptacle has been relocated 
but label is still at old location. 

Add nameplate with voltage and 
instructions 

Relocate old label to new generator 
receptacle. Medium 2015-2018 $1,000 $0 

Inadequate site lighting for safety Issue not observed during site visit Provide site lighting 

Most City pump stations do not have 
site lighting.  Consider incorporating 
into major rehab project. Low 

Include with next 
near-term project $5,000 $5,000 

No explosion-proof lighting in wet well 
Wet well not investigated to this level of 
detail 

Provide explosion-proof wet well 
lighting Upgrade to City standard Medium 

Include with next 
near-term project $3,000 $3,000 

Time consuming to disconnect pump 
needs to be removed 

Issue not discussed or observed during 
site visit. 

Provide quick-disconnect 
plugs/receptacles 

No project recommended.  Pumps are 
rarely removed from service.  Not a 
safety issue. Low N/A $5,000 $0 

Hydromatic Model 40MPC is slowly 
being discontinued Agree with HDR assessment 

Hire Consultant to design replacement 
of Hydromatic pumps and piping. 
 
Replace existing Hydromatic pumps and 
piping 

Agree with HDR recommendation.  
Confirm station capacity needs before 
initiating project. 

High 
 
 
 
 
Medium 2020-2025 $30,000 $50,000 

     Subtotal $134,000 $88,000 
     Tax (9.5%) $12,730 $8,360 
     Subtotal $146,730 $96,360 
     ELA (35%) $51,356 $33,726 
     Subtotal $198,086 $130,086 
     Contingency (30%) $59,426 $39,026 
     Total $258,000 $169,000 
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SECTION 32 –COST PLANNING FOR REMAINING 13 STATIONS 
 
32.1 Authorization 
 
Murray, Smith & Associates, Inc. (MSA) was authorized by the City of Bellevue (City) to 
perform additional work to develop cost planning for the remaining 13 pump stations that 
were not field evaluated in the first or second phase of the Wastewater Pump Station 
Evaluation project.  These stations have recently been or are currently being rehabilitated or 
replaced. 
 
32.2 Introduction 
 
The City owns and operates 46 wastewater pump and flush stations.  Twenty six of the 
stations were evaluated by MSA under this second phase of the project and seven were 
previously evaluated by another consultant in Phase 1.  The capital improvement projects and 
75-year project costs for those seven stations were discussed and updated Section 31 of this 
report. 
 
The remaining 13 stations discussed in this section were not field evaluated as part of this 
project or any other project since they have been or are currently being rehabilitated or 
replaced.  Table 32-1 below identifies the station name, configuration, listed capacity and 
year of the last upgrade.  It is also noted if City staff have indicated the station has 
experienced a condition of all pumps running, indicating a loss of redundancy at the station. 
 

Table 32-1 
Remaining 13 Pump Stations 

 

Station Name Configuration 
Listed 

Capacity 

Original 
Construction/Last 

Upgrade 
Reported Loss 
of Redundancy  

Lake Heights Submersible 240 gpm 1948/in process No 
Bellefield Wet well/Dry pit 2,850 gpm 1982/in process No 
Midlakes Wet well/Dry pit 1,600 gpm 1968/in process No 
Emerald Ridge Submersible 560 gpm 1982/2012 No 
Flush Station 1 Self-Priming 240 gpm Early 60s/2004 N/A 
Flush Station 2 Self-Priming 240 gpm Early 60s/2004 N/A 
Flush Station 3 Dry Pit 240 gpm Early 60s/1999 N/A 
Flush Station 4 Self-Priming 240 gpm Early 60s/2004 N/A 
Flush Station 5 Self-Priming 240 gpm 1955/2012 N/A 
Flush Station 6 Self-Priming 240 gpm Mid 60s/2004 N/A 
Flush Station 7 Self-Priming 240 gpm Mid 60s/2004 N/A 
Flush Station 8  Self-Priming 240 gpm Mid 60s/2004 N/A 
Flush Station 9 Submersible 375 gpm 1975/2001 N/A 
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The projects and costs for the remaining 13 stations were incorporated in the capital 
improvement projects and 75-year planning horizon to reflect all of City’s wastewater pump 
and flush stations.  A discussion of the project and associated costs for the 13 stations are 
provided in this section. 
 
32.3 Rehabilitation and Replacement Cost Development 
 
A range of rehabilitation and replacement costs were developed for the 26 field-evaluated 
stations based on each station’s complexity and size and presented in Section 4 of this report.  
The more significant complexity and size of Bellefield and Midlakes are not represented 
within the range of costs developed for the 26 field-evaluated stations due to their 
significantly greater capacities and other specialty considerations.  Therefore costs identified 
for these two pump stations are based on bid tab provided by the City for the 2014 Bellefield 
replacement project and the Midlakes project cost estimate from the City’s capital 
improvement budget. 
 
The rehabilitation and replacement costs for the 11 remaining stations were based on each 
station’s estimated complexity and size.  These costs are consistent with the costs established 
for the original 26 pump stations provided in Tables 4-4 and 4-5 in Section 4 of this report.  
The assumptions surrounding each of these facilities were vetted with City staff in a meeting 
on February 6, 2015.  
 
In addition to the typical mechanical, electrical, and structural improvement costs typical of 
wastewater pump stations, flush station costs added the replacement of the intake piping that 
extends into the lake.  Some intake piping deterioration issues have been observed, but they 
have not yet been replaced due to the minor impacts realized at the flush stations. 
 
The length of the flush station intake piping assumes the intake end must be at a water depth 
of 20 feet.  This minimum depth/location criteria is based on comments the City has received 
from the Department of Fish and Wildlife.  Measurements from the National Oceanic and 
Atmospheric Administration’s Nautical Chart for Lake Washington (2012) were used to 
determine the length of intake piping from the shore to the required depth for flush stations 
1-8.  Measurements to determine the length of suction piping for Flush 9 and 10 were taken 
from the Lake Sammamish Bathymetric map from King County.  To account for intake 
piping within the land area to the station, an additional 20 linear feet was added to the total 
intake piping length. 
 
32.4 Basis of Rehabilitation and Replacement Projects 
 
Rehabilitation and replacement projects for a given station were based on the station’s 
configuration, capacity and the year of the last upgrade.  The following tables show the 
recommended rehabilitation and replacement projects for the 13 stations. 
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32.4.1 Lake Heights 
 
Lake Heights pump station was installed in 1948 and is in the process of being significantly 
rehabilitated.  It is a submersible pump station with a listed capacity of 240 gpm.  Since this 
station is currently being upgraded, there are little improvement projects within the capital 
improvement projects time frame.  The recommended projects for Lake Heights is provided 
in the table below. 
 

Table 32-2 
Lake Heights Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

LH-1 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2023-2026 $5,000 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
 

32.4.2 Bellefield 
 
Bellefield pump station was installed in 1982 and is in the process of being replaced.  It is a 
wet well/dry pit station with a listed capacity of 2,850 gpm.  Since this station is currently 
being replaced, there are few improvement projects within the capital improvement projects 
time frame.  The recommended projects for Bellefield are provided in the table below.   
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Table 32-3 
Bellefield Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

BF-1 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $116,000 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
 

32.4.3 Midlakes 
 

Midlakes pump station was installed in 1968 and is in the process of being replaced.  It is a 
wet well/dry pit station with a listed capacity of 1,600 gpm.  Since this station is currently 
being replaced, there are few improvement projects within the capital improvement projects 
time frame.  The recommended projects for Midlakes are provided in the table below. 

 
Table 32-4 

Midlakes Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

ML-1 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $69,000 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
 
32.4.4 Emerald Ridge 

 
Emerald Ridge pump station was installed in 1982 and was significantly rehabilitated in 
2012.  It is a submersible station with a listed capacity of 560 gpm.  Since this station was 
recently upgraded, there are few improvement projects within the capital improvement 
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projects time frame.  The recommended projects for Emerald Ridge are provided in the table 
below. 
 

Table 32-5 
Emerald Ridge Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

ER-1 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $5,000 

ER-2 Motor degrading based 
on perceived age 

Rewind motor 2023-2026 $5,000 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
 
32.4.5 Flush Station #1 

 
Flush Station #1 was installed in the early 60s and was significantly rehabilitated in 2004.  It 
is a self-priming station with a listed capacity of 240 gpm.  Since this station was upgraded in 
the early 2000s, the condition of some assets are degrading based on perceived age and there 
are significant improvement projects within the capital improvement projects time frame.  
The most notable project for this station is the replacement of the intake piping and the 
rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #1 are provided in the table below. 
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Table 32-6 
Flush Station #1 Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F1-1 Motor degrading 
based on perceived 
age 

Rewind motor 2018-2022 $5,000 

F1-2 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $75,000 

Telemetry degrading 
based on perceived 
age 

Replace telemetry 
equipment 

F1-3 Intake piping 
degrading based on 
perceived age 
(installed in the early 
60s) 

Replace intake piping 
(~900 LF) 

2023-2026 $630,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived 
age 

Rehabilitate structure 

Electrical degrading 
based on perceived 
age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.6 Flush Station #2 
 

Flush Station #2 was installed in the early 60s and was significantly rehabilitated in 2004.  It 
is a self-priming station with a listed capacity of 240 gpm.  Since this station was upgraded in 
the early 2000s, the condition of some assets are degrading based on perceived age and there 
are significant improvement projects within the capital improvement projects time frame.  
The most notable project for this station is the replacement of the intake piping and the 
rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #2 are provided in the table below. 

 
Table 32-7 

Flush Station #2 Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F2-1 Motor degrading based 
on perceived age 

Rewind motor 2018-2022 $5,000 

F2-2 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $75,000 

Telemetry degrading 
based on perceived age 

Replace telemetry 
equipment 

F2-3 Intake piping 
degrading based on 
perceived age 
(installed in the early 
60s) 

Replace intake piping 
(~2,100 LF) 

2023-2026 $1,230,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived age 

Rehabilitate structure 

Electrical degrading 
based on perceived age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.7 Flush Station #3 
 

Flush Station #3 was installed in the early 60s and was significantly rehabilitated in 1999.  
The assets are located in a dry pit with a listed capacity of 240 gpm.  Since this station was 
upgraded in the late 90s, the condition of some assets are degrading based on perceived age 
and there are significant improvement projects within the capital improvement projects time 
frame.  The most notable project for this station is the replacement of the intake piping and 
the rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #3 are provided in the table below. 
 

Table 32-8 
Flush Station #3 Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F3-1 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2015-2018 $75,000 

Telemetry degrading 
based on perceived 
age 

Replace telemetry 
equipment 

F3-2 Intake piping 
degrading based on 
perceived age 
(installed in the early 
60s) 

Replace intake piping 
(~180 LF) 

2023-2026 $300,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived 
age 

Rehabilitate structure 

Electrical degrading 
based on perceived 
age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.8 Flush Station #4 
 

Flush Station #4 was installed in the early 60s and was significantly rehabilitated in 2004.  It 
is a self-priming station with a listed capacity of 240 gpm.  Since this station was upgraded in 
the early 2000s, the condition of some assets are degrading based on perceived age and there 
are significant improvement projects within the capital improvement projects time frame.  
The most notable project for this station is the replacement of the intake piping and the 
rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #4 are provided in the table below. 

 
Table 32-9 

Flush Station #4 Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F4-1 Motor degrading based 
on perceived age 

Rewind motor 2018-2022 $5,000 

F4-2 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $75,000 

Telemetry degrading 
based on perceived age 

Replace telemetry 
equipment 

F4-3 Intake piping 
degrading based on 
perceived age 
(installed in the early 
60s) 

Replace intake piping 
(~210 LF) 

2023-2026 $285,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived age 

Rehabilitate structure 

Electrical degrading 
based on perceived age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.9 Flush Station #5 
 

Flush Station #5 was installed in 1955 and was significantly rehabilitated in 2012.  It is a 
self-priming station with a listed capacity of 240 gpm.  Since this station was recently 
upgraded, there are little improvement projects within the capital improvement projects time 
frame.  The most notable project for this station is the replacement of the intake piping that 
was installed with the station in 1955.  The recommended projects for Flush Station #5 are 
provided in the table below. 
 

Table 32-10 
Flush Station #5 Summary of Improvement Project Recommendations 

 
Project 

ID 
Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F5-1 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $5,000 

F5-2 Intake piping 
degrading based on 
perceived age 
(installed in 1955) 

Replace intake piping 
(~225 LF) 

2023-2026 $122,500 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.10 Flush Station #6 
 

Flush Station #6 was installed in the mid-60s and was significantly rehabilitated in 2004.  It 
is a self-priming station with a listed capacity of 240 gpm.  Since this station was upgraded in 
the early 2000s, the condition of some assets are degrading based on perceived age and there 
are significant improvement projects within the capital improvement projects time frame.  
The most notable project for this station is the replacement of the intake piping and the 
rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #6 are provided in the table below. 

 
Table 32-11 

Flush Station #6 Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F6-1 Motor degrading based 
on perceived age 

Rewind motor 2018-2022 $5,000 

F6-2 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $75,000 

Telemetry degrading 
based on perceived age 

Replace telemetry 
equipment 

F6-3 Intake piping 
degrading based on 
perceived age 
(installed in the mid-
60s) 

Replace intake piping 
(~100 LF) 

2023-2026 $232,500 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived age 

Rehabilitate structure 

Electrical degrading 
based on perceived age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.11 Flush Station #7 
 

Flush Station #7 was installed in the mid-60s and was significantly rehabilitated in 2004.  It 
is a self-priming station with a listed capacity of 240 gpm.  Since this station was upgraded in 
the early 2000s, the condition of some assets are degrading based on perceived age and there 
are significant improvement projects within the capital improvement projects time frame.  
The most notable project for this station is the replacement of the intake piping and the 
rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #7 are provided in the table below. 

 
Table 32-12 

Flush Station #7 Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F7-1 Motor degrading based 
on perceived age 

Rewind motor 2018-2022 $5,000 

F7-2 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $75,000 

Telemetry degrading 
based on perceived age 

Replace telemetry 
equipment 

F7-3 Intake piping 
degrading based on 
perceived age 
(installed in the mid-
60s) 

Replace intake piping 
(~90 LF) 

2023-2026 $225,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived age 

Rehabilitate structure 

Electrical degrading 
based on perceived age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.12 Flush Station #8 
 

Flush Station #8 was installed in the mid-60s and was significantly rehabilitated in 2004.  It 
is a self-priming station with a listed capacity of 240 gpm.  Since this station was upgraded in 
the early 2000s, the condition of some assets are degrading based on perceived age and there 
are significant improvement projects within the capital improvement projects time frame.  
The most notable project for this station is the replacement of the intake piping and the 
rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #8 are provided in the table below. 

 
Table 32-13 

Flush Station #8 Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F8-1 Motor degrading 
based on perceived 
age 

Rewind motor 2018-2022 $5,000 

F8-2 Wet end of pump 
degrading based on 
perceived age 

Replace wet end of 
pump 

2020-2025 $75,000 

Telemetry degrading 
based on perceived 
age 

Replace telemetry 
equipment 

F8-3 Intake piping 
degrading based on 
perceived age 

Replace intake piping 
(~600 LF) 

2023-2026 $480,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived 
age 

Rehabilitate structure 

Electrical degrading 
based on perceived 
age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.4.13 Flush Station #9 
 

Flush Station #9 was installed in the 1975 and was significantly rehabilitated in 2001.  It is a 
submersible station with a listed capacity of 375 gpm.  Since this station was upgraded in the 
early 2000s, the condition of some assets are degrading based on perceived age and there are 
significant improvement projects within the capital improvement projects time frame.  The 
most notable project for this station is the replacement of the intake piping and the 
rehabilitation and replacement of major assets within this facility.  The recommended 
projects for Flush Station #9 are provided in the table below. 

 
Table 32-14 

Flush Station #9 Summary of Improvement Project Recommendations 
 

Project 
ID 

Number 

Deficiency 
Description 

Recommendation Timing 
(years) 

Planning 
Level 

Cost(1)(2)(3) 

F9-1 Motor degrading based 
on perceived age 

Rewind motor 2015-2018 $80,000 

Wet end of pump 
degrading based on 
perceived age 

Replace wet end of pump 

Telemetry degrading 
based on perceived age 

Replace telemetry 
equipment 

F9-2 Intake piping 
degrading based on 
perceived age (installed 
in 1975) 

Replace intake piping 
(~300 LF) 

2023-2026 $330,000 

Pumps, motors and 
motor drivers are 
degrading based on 
perceived age  

Replace pumps, motors 
and motor drivers 

Structure degrading 
based on perceived age 

Rehabilitate structure 

Electrical degrading 
based on perceived age 

Replace electrical 
equipment 

Note: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), 

ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Itemized project costs are included in Appendix A of this report. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include 

any other desired improvements. 
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32.5 Capital Improvement Projects 
 
The timing of the capital improvement projects for the 13 pump stations were based on the 
year of the station’s last upgrade and the assumed age of assets within the facility.  This 
perceived age is consistent with the remaining life curves from Figure 4-1 in Section 4 of this 
report.  Since most of these stations were recently upgraded in the early 2000s or are being 
upgraded within the next few years, there are few recommended projects within the capital 
improvement projects timeframe for these 13 pump stations that are not already accounted 
for in the City’s Capital Investment Plan (6-year). 
 
Significant additions to the capital improvement projects are the flush station intake piping 
replacement projects.  The intake piping was installed the 1960s.  Though the intake piping is 
trending toward the end of its useful life and should be considered for replacement in the 
near future, the lower priority of the flush stations pushes the projects to the 2025 and 2026 
timeframe. 
 
The following table is a summary of the projects for the 13 pump stations based on the time 
frame presented in the tables above.





14-1529.105 Page 32-16 WWPS Evaluation 
May 2015 Cost Planning for Non-Evaluated Pump Stations City of Bellevue 
K:\TAC_Projects\14\1529 - Wastewater PS Evaluations\105 - Report\Final Report\Section 32 - Cost Planning for Remaining 13 Stations.docx 

Table 32-15 
Capital Improvement Projects for Remaining 13 Pump Stations Prior to Prioritization 

 
Station Name 2015 2016 2017 2018  2019 2020 2021 2022 2023 2024 2025 2026 
Lake Heights - $659,000 - - - - - - $5,000 - - - 
Bellefield - $3,874,000 - - - - - - $116,000 - - - 
Midlakes - $2,289,000 - - - - - - $69,000 - - - 
Emerald Ridge - - - - - - $5,000 - - - $5,000 - 
Flush Station 1 - - - $5,000 - - - $75,000 - - - $630,000 
Flush Station 2 - - - $5,000 - - - $75,000 - - - $1,230,000 
Flush Station 3 - - $75,000 - - - - - - $300,000 - - 
Flush Station 4 - - - $5,000 - - - $75,000 - - - $285,000 
Flush Station 5 - - - - - - $5,000 - - - - $122,500 
Flush Station 6 - - - $5,000 - - - $75,000 - - - $232,500 
Flush Station 7 - - - $5,000 - - - $75,000 - - - $225,000 
Flush Station 8  - - - $5,000 - - - $75,000 - - - $480,000 
Flush Station 9 - - $80,000 - - - - - - - - $330,000 
TOTAL $0 $6,822,000 $155,000 $30,000 $0 $0 $10,000 $450,000 $190,000 $300,000 $5,000 $3,535,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. 
4. Prioritization of projects are shown in Section 3 to account for budgetary limitations. 
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32.5 75-year Planning Horizon 
 
The intervals for improvement projects are consistent with the long term resource planning discussed 
in Section 4 of this report.  The following table is a summary of the 75-year planning horizon for the 
13 additional pump stations. 
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Table 32-16 
75-year Planning Horizon for Remaining 13 Pump Stations 

Station Name 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 
Lake Heights - $659,000 - - - - - - $5,000 - - - 
Bellefield - $3,874,000 - - - - - - $116,000 - - - 
Midlakes - $2,289,000 - - - - - - $69,000 - - - 
Emerald Ridge - - - - - - $5,000 - - - $5,000 - 
Flush #1 - - - $5,000 - - - $75,000 - - $630,000 - 
Flush #2 - - - $5,000 - - - $75,000 - - - $1,230,000 
Flush #3 - - $75,000 - - - - - - $300,000 - - 
Flush #4 - - - $5,000 - - - $75,000 - - - - 
Flush #5 - - - - - - $5,000 - - - - - 
Flush #6 - - - $5,000 - - - $75,000 - - - - 
Flush #7 - - - $5,000 - - - $75,000 - - - - 
Flush #8 - - - $5,000 - - - $75,000 - - - - 
Flush #9 - - $80,000 - - - - - - - - - 
TOTAL $0 $6,822,000 $155,000 $30,000 $0 $0 $10,000 $450,000 $190,000 $300,000 $635,000 $1,230,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table 32-16 Continued 
75-year Planning Horizon for Remaining 13 Pump Stations 

Station Name 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 
Lake Heights - - - $100,000 - - - - - - - - - 
Bellefield - - - $832,000 - - - - - - - - $1,783,000 
Midlakes - - - $367,000 - - - - - - - - $1,054,000 
Emerald Ridge - - - $95,000 - - - - - - $219,000 - - 
Flush #1 - - - - - - - $5,000 - - - - $75,000 
Flush #2 - - - - - - - - $5,000 - - - - 
Flush #3 - - - - - - $75,000 - - - - $5,000 - 
Flush #4 $285,000 - - - - - - - - $5,000 - - - 
Flush #5 $122,500 - - $80,000 - - - - - - $170,000 - - 
Flush #6 $232,500 - - - - - - - - $5,000 - - - 
Flush #7 $225,000 - - - - - - - - $5,000 - - - 
Flush #8 - $480,000 - - - - - - - - $5,000 - - 
Flush #9 - $330,000 - - - - - - - - $75,000 - - 
TOTAL $865,000 $810,000 $0 $1,474,000 $0 $0 $75,000 $5,000 $5,000 $15,000 $469,000 $5,000 $2,912,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table 32-16 Continued 
75-year Planning Horizon for Remaining 13 Pump Stations 

Station Name 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 
Lake Heights - $219,000 - - - - - - $95,000 - - - - 
Bellefield - - - - - - - - $503,000 - - - $503,000 
Midlakes - - - - - - - - $321,000 - - - - 
Emerald Ridge - - - - - - $95,000 - - - - $5,000 - 
Flush #1 - - - $5,000 - - - - - - $170,000 - - 
Flush #2 $75,000 - - - $5,000 - - - - - - $170,000 - 
Flush #3 - - $5,000 - - - - - - - - $210,000 - 
Flush #4 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #5 - - - - - - $80,000 - - - - - - 
Flush #6 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #7 $75,000 - - - - $5,000 - - - - - - $170,000 
Flush #8 $75,000 - - - - - $5,000 - - - - - - 
Flush #9 - - $5,000 - - - $5,000 - - - - - - 
TOTAL $375,000 $219,000 $10,000 $5,000 $5,000 $15,000 $185,000 $0 $919,000 $0 $170,000 $385,000 $1,013,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table 32-16 Continued 
75-year Planning Horizon for Remaining 13 Pump Stations 

Station Name 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 
Lake Heights - - $10,000 - - - - - - - - - - 
Bellefield - - - - $116,000 - - - - - - $2,383,000 - 
Midlakes $69,000 - - - $69,000 - - - - - - $1,283,000 - 
Emerald Ridge - - $5,000 - - - - - - $309,000 - - - 
Flush #1 - - - - $75,000 - - - - - - $10,000 - 
Flush #2 - - - - - $75,000 - - - - - - $10,000 
Flush #3 - - - - - - - $5,000 - - - - $5,000 
Flush #4 - - - - - $75,000 - - - - - - - 
Flush #5 - - $5,000 - - - - - - $240,000 - - - 
Flush #6 - - - - - $75,000 - - - - - - - 
Flush #7 - - - - - $75,000 - - - - - - - 
Flush #8 $170,000 - - - - $75,000 - - - - - - - 
Flush #9 $240,000 - - - - - - - - $5,000 - - - 
TOTAL $479,000 $0 $20,000 $0 $260,000 $375,000 $0 $5,000 $0 $554,000 $0 $3,676,000 $15,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table 32-16 Continued 
75-year Planning Horizon for Remaining 13 Pump Stations 

Station Name 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 
Lake Heights $309,000 - - - - - - - - $5,000 - - - 
Bellefield - - - - - - - $116,000 - - - - $116,000 
Midlakes - - - - - - - $69,000 - - - - $69,000 
Emerald Ridge - - - - - $5,000 - - - - $5,000 - - 
Flush #1 - - - - - - - - - $560,000 - - - 
Flush #2 - - - - - - - - - - $560,000 - - 
Flush #3 - - - $75,000 - - - - - - - - $520,000 
Flush #4 $10,000 - - - - - - - - - $560,000 - - 
Flush #5 - - - - - $5,000 - - - - $5,000 - - 
Flush #6 $10,000 - - - - - - - - - $560,000 - - 
Flush #7 $10,000 - - - - - - - - - $560,000 - - 
Flush #8 - $10,000 - - - - - - - - $560,000 - - 
Flush #9 - $5,000 - - - $75,000 - - - - - - - 
TOTAL $339,000 $15,000 $0 $75,000 $0 $85,000 $0 $185,000 $0 $565,000 $2,810,000 $0 $705,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 
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Table 32-16 Continued 
75-year Planning Horizon for Remaining 13 Pump Stations 

Station Name 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 
Lake Heights - $5,000 - - - $95,000 - - - - - 
Bellefield - - - $503,000 - - - - - $387,000 - 
Midlakes - - - $527,000 - - - - - - - 
Emerald Ridge - $95,000 - - - - - - - - - 
Flush #1 - - - - - $5,000 - - - - - 
Flush #2 - - - - - - $5,000 - - - - 
Flush #3 - - - - - - - - $75,000 - - 
Flush #4 - - - - - - $5,000 - - - - 
Flush #5 - $75,000 - - - - - - - - $380,000 
Flush #6 - - - - - - $5,000 - - - - 
Flush #7 - - - - - - $5,000 - - - - 
Flush #8 - - - - - - $5,000 - - - - 
Flush #9 - $490,000 - - - - - - - - $5,000 
TOTAL $0 $665,000 $0 $1,030,000 $0 $100,000 $25,000 $0 $75,000 $387,000 $385,000 

Notes: 
1. Cost represented in 2014 dollars.  Project costs include construction plus sales tax (9.5%), ELA (Engineering, Legal and Administration) costs (35%) and contingency (30%). 
2. Project cost contingency indicative of an AACE estimate class 4 with an expected accuracy range of -30% to +50%. 
3. Costs are inclusive of work needed to maintain existing service levels and do not include any other desired improvements. Timing of projects have been prioritized based on Section 3 discussions. 

 



APPENDIX  A





Yarrow Point Project Cost Estimate

Project ID YP-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Exhaust Fan/Unclassify Dry Pit 1 LS $4,000 $5,000 $3,600 $13,000
Replace blower vault parts to meet code 1 LS $3,500 $0 $1,400 $5,000
Recoat interior of wet well 1 LS $82,000 $0 $32,800 $115,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Replace conduit and meter base 1 LS $2,000 $0 $800 $3,000
Replace panelboard 1 LS $1,500 $0 $600 $2,000
Replace fused disconnect 1 LS $1,500 $0 $600 $2,000
Replace telephone network interface 1 LS $500 $0 $200 $1,000
Field Instruments and sensors 1 LS $0 $0 $0 $0
Conduit and wire 1 LS $0 $0 $0 $0
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Subtotal $196,000
Tax (9.5%) $18,620
Subtotal $215,000
ELA(3) (35%) $75,250
Subtotal $291,000
Contingency(4) (30%) $87,300
Total $379,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation costs consist of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Cozy Cove Project Cost Estimate

Project ID CC-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Repair service cabinet 1 LS $2,000 $0 $800 $3,000
Relocate vent 1 LS $2,000 $2,000 $1,600 $6,000
Exhaust Fan/Unclassify Dry Pit 1 LS $4,000 $10,000 $5,600 $20,000
Replace blower vault parts to meet code 1 LS $3,500 $0 $1,400 $5,000
Recoat interior of wet well 1 LS $89,000 $0 $35,600 $125,000
Replace motor starters and cables 3 EA $3,000 $0 $1,200 $12,000
Replace dry pit centrifugal pump 3 EA $5,000 $10,000 $6,000 $63,000
Replace standby generator 1 LS $24,000 $0 $9,600 $34,000
Electrical clearance rework 1 LS $15,000 $0 $6,000 $21,000
Panelboard replacement & dry transformer 1 LS $3,000 $0 $1,200 $4,000
Remote control pendant 1 LS $1,500 $0 $600 $2,000
Replace primary and backup level controls 1 LS $3,500 $0 $1,400 $5,000
Replace manual transfer switch 1 LS $2,500 $0 $1,000 $4,000
Conduit and wire 1 LS $0 $0 $0 $0
Subtotal $304,000
Tax (9.5%) $28,880
Subtotal $332,880
ELA(3) (35%) $116,508
Subtotal $449,388
Contingency(4) (30%) $134,816
Total $585,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation costs consist of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Evergreen East Project Cost Estimate

Project ID EE-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Exhaust Fan/Unclassify Dry Pit 1 LS $2,200 $5,000 $2,880 $10,000
Replace blower vault parts to meet code 1 LS $3,500 $0 $1,400 $5,000
Recoat interior of wet well 1 LS $82,000 $0 $32,800 $115,000
Replace vertical, centrifugal pump 2 EA $4,000 $10,000 $5,600 $20,000
Electric clearance rework 1 LS $10,000 $0 $4,000 $14,000
Motor cord and receptacle replacement 1 LS $2,000 $0 $800 $3,000
Remote control pendant 1 LS $1,500 $0 $600 $2,000
Replace primary and back up level controls 1 LS $3,500 $0 $1,400 $5,000
Replace telephone network interface 1 LS $1,000 $0 $400 $1,000
Conduit and wire 1 LS $3,000 $0 $1,200 $4,000
Subtotal $179,000
Tax (9.5%) $17,005
Subtotal $196,005
ELA(3) (35%) $68,602
Subtotal $264,607
Contingency(4) (30%) $79,382
Total $344,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation costs consist of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Grange Project Cost Estimate

Project ID G-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Exhaust Fan/Unclassify Dry Pit 1 LS $2,200 $5,000 $2,880 $10,000
Install automatic primer (drain) 1 LS $2,000 $0 $800 $3,000
Replace vertical, centrifugal pump 2 EA $4,000 $10,000 $5,600 $20,000
Motor cord and receptacle replacement 1 LS $2,000 $0 $800 $3,000
Replace motor starters 1 LS $5,000 $0 $2,000 $7,000
Recoat interior of dry pit 1 LS $1,500 $0 $600 $2,000
Replace sound proof/insulation material 1 LS $2,000 $0 $800 $3,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Replace meter base 1 LS $2,000 $0 $800 $3,000
Replace service rated disconnect 1 LS $3,000 $0 $1,200 $4,000
Replace panelboard 1 LS $2,000 $0 $800 $3,000
Remote control pendant 1 LS $1,500 $0 $600 $2,000
Replace primary and back up level indicators 1 LS $3,500 $0 $1,400 $5,000
Replace telephone network interface 1 LS $1,000 $0 $400 $1,000
Replace manual transfer switch 1 LS $3,000 $0 $1,200 $4,000
Replace auto transfer switch 1 LS $6,000 $0 $2,400 $8,000
Conduit and wire 1 LS $3,000 $0 $1,200 $4,000
Replace 60 KW Genset 1 LS $24,000 $0 $9,600 $34,000
Subtotal $121,000
Tax (9.5%) $11,495
Subtotal $133,000
ELA(3) (35%) $46,550
Subtotal $180,000
Contingency(4) (30%) $54,000
Total $234,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. The Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Wilburton Project Cost Estimate

Project ID W-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Replace meter base 1 LS $2,000 $0 $800 $3,000
Convert to submersible station 1 LS $75,000 $30,000 $42,000 $147,000
Replace service rated disconnect 1 LS $3,000 $0 $1,200 $4,000
Replace motor starters 1 LS $3,000 $0 $1,200 $4,000
Replace primary and backup level indicators 1 LS $3,500 $0 $1,400 $5,000
Replace telephone network interface 1 LS $1,000 $0 $400 $1,000
Replace manual transfer switch 1 LS $3,000 $0 $1,200 $4,000
Conduit and wire 1 LS $3,000 $0 $1,200 $4,000
Replace generator receptacle 1 LS $2,000 $0 $800 $3,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Subtotal $185,000
Tax (9.5%) $17,575
Subtotal $203,000
ELA(3) (35%) $71,050
Subtotal $275,000
Contingency(4) (30%) $82,500
Total $358,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 18 Project Cost Estimates

Project ID S18-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install railing 1 LS $5,000 $0 $2,000 $7,000
ISR relay cabinet and add vent fan 1 LS $3,000 $0 $1,200 $4,000
Subtotal $11,000
Tax (9.5%) $1,045
Subtotal $12,045
ELA(3) (35%) $4,216
Subtotal $16,261
Contingency(4) (30%) $4,878
Total $22,000

Project ID S18-2
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Replace motor starter and cable 2 EA $3,000 $0 $1,200 $8,000
Replace submersible pump 2 EA $3,000 $10,000 $5,200 $36,000
Add classified lighting in valve vault 1 LS $2,000 $0 $800 $3,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Subtotal $62,000
Tax (9.5%) $5,890
Subtotal $67,890
ELA(3) (35%) $23,762
Subtotal $91,652
Contingency(4) (30%) $27,495
Total $120,000

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Hunts Point Project Cost Estimate

Project ID HP-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Replace blower vault parts to meet code 1 LS $3,500 $0 $1,400 $5,000
Recoat interior of wet well 1 LS $75,000 $0 $30,000 $105,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Replace panelboard 1 LS $2,000 $0 $800 $3,000
Replace city-owned meter base 1 LS $2,000 $0 $800 $3,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Replace service entrance disconnect equip. 1 LS $2,000 $0 $800 $3,000
Subtotal $194,000
Tax (9.5%) $18,430
Subtotal $212,430
ELA(3) (35%) $74,351
Subtotal $286,781
Contingency(4) (30%) $86,034
Total $373,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Evergreen West Project Cost Estimate

Project ID EW-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Replace blower vault parts to meet code 1 LS $3,500 $0 $1,400 $5,000
Recoat interior of wet well 1 LS $75,000 $0 $30,000 $105,000
Replace motor starters and cables 2 EA $1,500 $0 $600 $4,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Isolate intrinsically safe relays 1 LS $1,500 $0 $600 $2,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Subtotal $183,000
Tax (9.5%) $17,385
Subtotal $200,385
ELA(3) (35%) $70,135
Subtotal $270,520
Contingency(4) (30%) $81,156
Total $352,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Lake Crest Project Cost Estimate

Project ID LC-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Replace blower vault parts to meet code 1 LS $3,500 $0 $1,400 $5,000
Recoat interior of wet well 1 LS $71,500 $0 $28,600 $100,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Isolate intrinsically safe relays 1 LS $1,500 $0 $600 $2,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Replace panelboard 1 LS $2,000 $0 $800 $3,000
Replace service entrance disconnect equip 1 LS $1,500 $0 $600 $2,000
Replace standby power phase monitor 1 LS $500 $0 $200 $1,000
Subtotal $187,000
Tax (9.5%) $17,765
Subtotal $204,765
ELA(3) (35%) $71,668
Subtotal $276,433
Contingency(4) (30%) $82,930
Total $360,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Killarney Project Cost Estimates

Project ID K-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Correct power/control panel clearance issue 1 LS $5,000 $5,000 $4,000 $14,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Isolate intrinsically safe relays 1 LS $1,500 $0 $600 $2,000
Repair bottom of service entrance cabinet 1 LS $2,000 $0 $800 $3,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Subtotal $94,000
Tax (9.5%) $8,930
Subtotal $102,930
ELA(3) (35%) $36,026
Subtotal $138,956
Contingency(4) (30%) $41,687
Total $181,000

Project ID K-2
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Recoat interior of wet well 1 LS $75,000 $0 $30,000 $105,000
Replace primary and backup level indicators 1 EA $2,500 $0 $1,000 $4,000
Replace standby power phase monitor 1 EA $500 $0 $200 $1,500
Subtotal $110,500
Tax (9.5%) $10,498
Subtotal $120,998
ELA(3) (35%) $42,349
Subtotal $163,347
Contingency(4) (30%) $49,004
Total $213,000

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Meydenbauer Project Cost Estimate

Project ID M-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Recoat interior of wet well 1 LS $68,000 $0 $27,200 $95,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Isolate intrinsically safe relays 1 LS $1,500 $0 $600 $2,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Repair bottom of service entrance cabinet 1 LS $2,000 $0 $800 $3,000
Replace city-owned meter base 1 LS $2,000 $0 $800 $3,000
Replace primary & standby phase monitors 1 LS $500 $0 $200 $1,000
Subtotal $178,000
Tax (9.5%) $16,910
Subtotal $194,910
ELA(3) (35%) $68,219
Subtotal $263,129
Contingency(4) (30%) $78,939
Total $343,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Bagley Project Cost Estimates

Project ID B-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Isolate intrinsically safe relays 1 LS $1,500 $0 $600 $2,000
Repair bottom of service entrance cabinet 1 LS $2,000 $0 $800 $3,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Subtotal $80,000
Tax (9.5%) $7,600
Subtotal $87,600
ELA(3) (35%) $30,660
Subtotal $118,260
Contingency(4) (30%) $35,478
Total $154,000

Project ID B-2
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Recoat interior of wet well 1 LS $75,000 $0 $30,000 $105,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Subtotal $109,000
Tax (9.5%) $10,355
Subtotal $119,355
ELA(3) (35%) $41,774
Subtotal $161,129
Contingency(4) (30%) $48,339
Total $210,000

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Pleasure Point Project Cost Estimates

Project ID PP-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Repair bottom of service entrance cabinet 1 LS $2,000 $0 $800 $3,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Subtotal $78,000
Tax (9.5%) $7,410
Subtotal $85,410
ELA(3) (35%) $29,894
Subtotal $115,304
Contingency(4) (30%) $34,591
Total $150,000

Project ID PP-2
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Recoat interior of wet well 1 LS $75,000 $0 $30,000 $105,000
Replace standby power phase monitor 1 LS $0 $0 $0 $0
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Subtotal $109,000
Tax (9.5%) $10,355
Subtotal $119,355
ELA(3) (35%) $41,774
Subtotal $161,129
Contingency(4) (30%) $48,339
Total $210,000

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Kimberlee Park Project Cost Estimate

Project ID KP-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Replace motor starters and cables 2 EA $10,000 $0 $4,000 $28,000
Replace dry pit centrifugal pump 2 EA $10,000 $10,000 $8,000 $56,000
Increase main disc. and service to 200 amp 1 LS $15,000 $0 $6,000 $21,000
Replace lower level grating/ladder 1 LS $10,000 $0 $4,000 $14,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Subtotal $150,000
Tax (9.5%) $14,250
Subtotal $164,250
ELA(3) (35%) $57,488
Subtotal $221,738
Contingency(4) (30%) $66,521
Total $289,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



South Ridge Project Cost Estimate

Project ID S-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install railing at elevated control structure 1 LS $2,000 $0 $800 $3,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Correct gen receptacle and exposed wiring 1 LS $2,000 $0 $800 $3,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Replace motor starter and cable 2 EA $3,000 $0 $1,200 $8,000
Replace submersible pump 2 EA $3,000 $10,000 $5,200 $36,000
Subtotal $64,000
Tax (9.5%) $6,080
Subtotal $70,080
ELA(3) (35%) $24,528
Subtotal $94,608
Contingency(4) (30%) $28,382
Total $123,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Lakemont Project Cost Estimate

Project ID L-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Isolate intrinsically safe wiring 1 LS $1,500 $0 $600 $2,000
Seal structure leaks near power/control pnl 1 LS $2,000 $0 $800 $3,000
Replace utility phase monitor 1 LS $500 $0 $200 $1,000
Repair wet well PVC liner 1 LS $75,000 $0 $30,000 $105,000
Replace motor starter and cable 2 EA $4,000 $0 $1,600 $12,000
Replace submersible pump 2 EA $5,000 $10,000 $6,000 $42,000
Replace service entrance disc equipment 1 LS $1,500 $0 $600 $2,000
Replace utility owned meter base 1 LS $2,000 $0 $800 $3,000
Replace dry transformer 1 LS $2,000 $0 $800 $3,000
Subtotal $173,000
Tax (9.5%) $16,435
Subtotal $189,435
ELA(3) (35%) $66,302
Subtotal $255,737
Contingency(4) (30%) $76,721
Total $333,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 4 Project Cost Estimates

Project ID S4-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Replace beam seat connection 1 LS $4,000 $0 $0 $4,000
Re-coat rusted portion of pipe 1 LS $2,000 $0 $0 $2,000
Subtotal $6,000
Tax (9.5%) $570
Subtotal $6,570
ELA(3) (35%) $2,300
Subtotal $8,870
Contingency(4) (30%) $2,661
Total $12,000

Project ID S4-2
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace submersible centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Replace service entrance disc equipment 1 LS $1,500 $0 $600 $2,000
Replace utility owned meter base 1 LS $2,000 $0 $800 $3,000
Replace primary & standby phase monitors 1 LS $500 $0 $200 $1,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Replace backup level indicator 1 LS $1,500 $0 $600 $2,000
Subtotal $89,000
Tax (9.5%) $8,455
Subtotal $97,455
ELA(3) (35%) $34,109
Subtotal $131,564
Contingency(4) (30%) $39,469
Total $172,000

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 6 Project Cost Estimate

Project ID S6-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install seal offs on conduits into wet well 1 LS $1,000 $0 $400 $1,000
Replace overfilled conduits/wiring 1 LS $3,000 $0 $1,200 $4,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starter and cable 2 EA $3,000 $0 $1,200 $8,000
Replace submersible pump 2 EA $3,000 $10,000 $5,200 $36,000
Replace service entrance disc equipment 1 LS $1,500 $0 $600 $2,000
Replace city owned meter base 1 LS $2,000 $0 $800 $3,000
Replace pump cable termination block 1 LS $3,000 $0 $1,200 $4,000
Replace standby power phase relay 1 LS $500 $0 $200 $1,000
Replace dry transformer 1 LS $2,000 $0 $800 $3,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Subtotal $77,000
Tax (9.5%) $7,315
Subtotal $84,315
ELA(3) (35%) $29,510
Subtotal $113,825
Contingency(4) (30%) $34,148
Total $148,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 7 Project Cost Estimate

Project ID S7-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starter and cable 2 EA $3,000 $0 $1,200 $8,000
Replace submersible pump 2 EA $3,000 $10,000 $5,200 $36,000
Replace service entrance disc equipment 1 LS $1,500 $0 $600 $2,000
Replace city owned meter base 1 LS $2,000 $0 $800 $3,000
Replace panelboard 1 LS $2,000 $0 $800 $3,000
Replace standby power phase relay 1 LS $500 $0 $200 $1,000
Replace dry transformer 1 LS $2,000 $0 $800 $3,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Subtotal $71,000
Tax (9.5%) $6,745
Subtotal $77,745
ELA(3) (35%) $27,211
Subtotal $104,956
Contingency(4) (30%) $31,487
Total $137,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Flush 10 Project Cost Estimate

Project ID F10-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Replace motor starters and cables 1 LS $3,000 $0 $1,200 $4,000
Replace dry pit centrifugal pump 1 LS $5,000 $5,000 $4,000 $14,000
Replace intake piping 1 LS $57,000 $0 $0 $57,000
Subtotal $75,000
Tax (9.5%) $7,125
Subtotal $82,125
ELA(3) (35%) $28,744
Subtotal $110,869
Contingency(4) (30%) $33,261
Total $145,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 19 Project Cost Estimate

Project ID S19-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starter and cable 2 EA $3,000 $0 $1,200 $8,000
Replace submersible pump 2 EA $3,000 $10,000 $5,200 $36,000
Replace/relocate cable termination box 1 LS $7,000 $0 $2,800 $10,000
New level sensor hooks to improve access 1 LS $500 $0 $200 $1,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Subtotal $74,000
Tax (9.5%) $7,030
Subtotal $81,030
ELA(3) (35%) $28,361
Subtotal $109,391
Contingency(4) (30%) $32,817
Total $143,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 17 Project Cost Estimate

Project ID S17-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starter and cable 2 EA $3,000 $0 $1,200 $8,000
Replace submersible pump 2 EA $3,000 $10,000 $5,200 $36,000
Add ventilation fan to power/control cabinet 1 LS $500 $0 $200 $1,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Subtotal $60,000
Tax (9.5%) $5,700
Subtotal $65,700
ELA(3) (35%) $22,995
Subtotal $88,695
Contingency(4) (30%) $26,609
Total $116,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 16 Project Cost Estimate

Project ID S16-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Install exhaust fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Relocate control panels for clearance codes 1 LS $25,000 $0 $10,000 $35,000
Isolate intrinsically safe wiring 1 LS $0 $0 $0 $0
Replace City owned meter base 1 LS $2,000 $0 $800 $3,000
Repair dry pit interior coating system 1 LS $3,500 $0 $1,400 $5,000
Replace primary & standby phase monitors 1 LS $500 $0 $200 $1,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Install above grade backflow assembly enclosure 1 LS $3,500 $0 $1,400 $5,000
Subtotal $134,000
Tax (9.5%) $12,730
Subtotal $146,730
ELA(3) (35%) $51,356
Subtotal $198,086
Contingency(4) (30%) $59,426
Total $258,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 12 Project Cost Estimates

Project ID S12-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Remove dead fir tree 1 LS $5,000 $0 $0 $5,000
Subtotal $5,000
Tax (9.5%) $475
Subtotal $5,475
ELA(3) (35%) $1,916
Subtotal $7,391
Contingency(4) (30%) $2,217
Total $10,000

Project ID S12-2
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starters and cables 4 EA $20,000 $0 $8,000 $112,000
Replace dry pit centrifugal pump 4 EA $20,000 $10,000 $12,000 $168,000
Replace City owned meter base & repair CT can 1 LS $3,000 $0 $1,200 $4,000
Replace service entrance disconnect equip 1 LS $1,500 $0 $600 $2,000
Replace automatic transfer switch 1 LS $2,000 $0 $800 $3,000
Replace standby generator 1 LS $100,000 $0 $40,000 $140,000
Replace dry transformer 1 LS $2,000 $0 $800 $3,000
Replace telephone network interface box 1 LS $500 $0 $200 $1,000
Replace backup level indicator 1 LS $1,500 $0 $600 $2,000
Replace panelboard 1 LS $2,000 $0 $800 $3,000
Subtotal $448,000
Tax (9.5%) $42,560
Subtotal $490,560
ELA(3) (35%) $171,696
Subtotal $662,256
Contingency(4) (30%) $198,677
Total $861,000

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.

Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 2 Project Cost Estimate

Project ID S2-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install supply fan/declassify dry pit 1 LS $4,000 $10,000 $5,600 $20,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Replace automatic transfer switch 1 LS $5,000 $0 $2,000 $7,000
Replace standby generator 1 LS $15,000 $0 $6,000 $21,000
Replace panelboard 1 LS $2,000 $0 $800 $3,000
Replace standby power phase monitor 1 LS $500 $0 $200 $1,000
Replace backup level indicator 1 LS $1,500 $0 $600 $2,000
Subtotal $114,000
Tax (9.5%) $10,830
Subtotal $124,830
ELA(3) (35%) $43,691
Subtotal $168,521
Contingency(4) (30%) $50,556
Total $220,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.



Station 1 Project Cost Estimate

Project ID S1-1
Item Quantity Unit Unit Cost Ancillary work(1) Installation(2) Complete Unit Price
Install supply fan/declassify dry pit 1 LS $4,000 $0 $1,600 $6,000
Inspect/evaluate wet well for corrosion 1 LS $10,000 $0 $0 $10,000
Replace motor starters and cables 2 EA $3,000 $0 $1,200 $8,000
Replace dry pit centrifugal pump 2 EA $5,000 $10,000 $6,000 $42,000
Replace automatic transfer switch 1 LS $5,000 $0 $2,000 $7,000
Replace standby generator 1 LS $15,000 $0 $6,000 $21,000
Replace standby power phase monitor 1 LS $500 $0 $200 $1,000
Replace primary and backup level indicators 1 LS $2,500 $0 $1,000 $4,000
Subtotal $99,000
Tax (9.5%) $9,405
Subtotal $108,405
ELA(3) (35%) $37,942
Subtotal $146,347
Contingency(4) (30%) $43,904
Total $191,000
Note:
1. Where applicable, costs for ancillary work was included based on sound engineering judgment.
2. Where applicable, installation consists of 40% of the unit cost and ancillary work.
3. Engineering, Legal and Administration costs 
4. Project cost contingency indicative of an AACE estimate class 4 within the expected accuracy range of -30% to +50%.
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CITY OF BELLEVUE 
WASTEWATER PUMP STATION EVALUATION, PHASE 2 

STATION 4 
STRUCTURAL EVALUATION 

 
 

STRUCTURAL 
 
1. PROJECT DESCRIPTION  
 

The  objective  of  this  narrative  is  to  summarize  the  findings  of  the  structural  evaluation 
which was performed at the City of Bellevue, Station 4,  located at 16035 SE 9th Street.   On 
September 17, 2014, a representative from CG Engineering met with Clint Emry of the City 
of Bellevue to observe the structural conditions at Station 4.   At that time the existing dry 
well was  accessible  for  visual observation.   Based on  that observation,  recommendations 
and  related  narrative  for  proposed  structural  condition  improvements will  be  presented 
along with approximate construction costs.  
 

2. EXISTING BUILDING 
 
The Station 4  lift station was constructed  in the mid to  late 1950’s.   Based on the existing 
structural drawings, dated March 19, 1956, the main structure was constructed of cast‐in‐
place  reinforced  concrete.    The  interior  floor was  constructed  of  steel  beams  and metal 
grating.  The structural materials and members that were observed on site were consistent 
with the original structural construction drawings. 

 
3. EXISTING CONDITIONS 
 

Based on the site observation, the overall condition of the dry well structure was observed 
to be solid and sound.  There were no signs of significant cracking or settlement and the 
structural members were observed to be in good condition.  There was one beam 
connection that showed signs of deterioration, and several other issues to consider for 
future condition improvements.  The following are a short list of structural concerns that 
should be addressed when considering the longevity of the structure. 
 
Deterioration of a Beam Seat Connection – There are two 6” deep steel beams which 
support the mid‐level landing.  These steel beams are supported on each end by double 
angle beam seats that are embedded into the existing concrete walls.  Three of the double 
angle beam seats are in good condition, but the fourth one is deteriorating and has 
significant corrosion.  The existing condition is shown in the photos to follow.  The corrosion 
may have been caused by humidity and wet conditions within the dry well or by water 
seepage through the concrete wall into the embedded beam seat connection.  
 
Water Leak and High Humidity – The dry well has an internal drainage pipe that carries 
surface water from the vault lid, down through the dry well and into the sump at the base of 
the structure.  We observed that the internal drainage pipe was leaking and water was 
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dripping through the mid‐landing grating, down to the base of the dry well.  As a result, the 
base slab was wet and the dry well was very humid. 
 
Water Intrusion and Efflorescence – Mineral deposits likely caused by water leaching 
through the concrete walls were observed in select locations.  The photos illustrate this 
condition.  These locations can be cleaned and sealed, however the condition may continue.  
High humidity can also be the cause of efflorescence.   
 
Rusting of Metals – Rust was observed on metals in several locations.  The most obvious 
was the previously mentioned beam seat connection.  Rust was also observed on the pump 
base anchorage plate, and on the 6” cast iron pipe that enters the dry well near the rusted 
beam connection.  The rust is likely attributed to the humid and wet interior environment, 
but may also be a result of water seepage through the concrete.  Stains were observed 
where the 6” cast iron pipe penetrates the dry well wall, which indicates that the seal may 
be compromised at that location.  Refer to the photos to follow. 
 

4. RECOMMENDATIONS 
 
As previously stated, the structural integrity of the existing dry well was observed to be solid 
and  sound.    It  is  our  professional  opinion  that,  although  repair  and  monitoring  is 
recommended, the safety and continued operation of the dry well  is not a concern at this 
time.   The following are recommended condition  improvements that should be considered 
in the near future. 
 

 Fix Water Leak – It appeared that the internal water drainage pipe leak was due to a 
faulty tee fitting.  We recommend replacement by city maintenance staff. 

 

 Replacement of Beam Seat Connection – As described, one of the four beam seat 
connections has  rusted and  should be  replaced.   We  recommend a  stainless  steel 
angle or bent plate, and stainless steel epoxy anchor rods.   Refer to the structural 
sketch SS‐1, that follows this report, for specifics.  We also recommend investigation 
of  the wall by city maintenance  staff after  the existing beam seat  is  removed and 
before installation of the new beam seat to determine if water seepage is occurring 
through the original beam seat wall penetration. 

 
We  estimate  that  the  approximate  construction  cost  for  removal  of  the  existing 
beam seat and  installation  (and materials) of  the new beam seat  is approximately 
$4,000. 
 

 Re‐Coating the Rusted Portion of the 6” Cast  Iron Pipe – As seen  in the photos, a 
portion  of  the  6”  cast  iron  pipe  next  to  the  rusted  beam  seat  connection  is  also 
rusting.   The rusted section of pipe extends a distance of about 8” from the  inside 
face of the concrete wall.  We recommend removal of the surface rust by sanding or 
grinding.  We then recommend applying rust inhibitive epoxy paint as recommended 
by the cast  iron pipe manufacturer or city maintenance staff.  We also recommend 
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Photo 1: Beam Seat in Good Condition 

 

 

Photo 2: Beam Seat in Need of Replacement & 6” Cast Iron Pipe with Surface Rust 
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Photo 3: Wet Floor Condition at Sump 

 

 

Photo 4: Water Leak at Tee Fitting 
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Photo 5: Rust at Pump Base Anchorage Plate 

 

 

Photo 6: Efflorescence at Concrete Wall 







APPENDIX C







14-1529 Page 2 of 10 WWPS Evaluation 
May 2015 Murray, Smith & Associates, Inc. City of Bellevue 
k:\tac_projects\14\1529 - wastewater ps evaluations\106 - additional authorized work\station 12 testing\tech memo\station 12 hydraulic evaluation memo.doc 

differing speeds, creating an imbalanced load on the impeller and affecting the wear 
of the pump bearings, which will contribute to noise and possibly vibration. 

 The high velocities and pipe bends likely contribute to pre-rotation of the fluid. When 
rotating in the same direction as the impeller, pre-rotation can reduce the capacity of 
the pump. 

 While the wet well configuration and suction pipe intake design do not appear to meet 
HI standards, the wet well water surface elevation did not appear to measurably affect 
the noise level of the pumps. 

 
It is our opinion the velocities within and configuration of the suction piping are contributing 
to reduced hydraulic performance and possibly cavitation. In addition, the cavitation damage 
observed within the pumps may have also been partially caused by entrained air in the 
wastewater that was more significant prior to the addition of the drop pipe that was added in 
2014. However, without the ability to test before and after conditions, this cannot be 
confirmed.  
 
Recommendations to quickly and inexpensively improve the pumping system in the near 
term are limited due to the scale of the project required to address the existing hydraulic 
design issues. The wet well water surface elevation does not appear to affect the pumping 
system, so adjustments are not recommended. Reducing the pump speed and subsequently 
the flow could moderately improve the effect of the poor suction piping hydraulics and 
minimize the imbalanced load on the impellers. However, reducing the pumping rate will 
require longer duration pumping, increasing power costs and the potential for ragging. 
 
Long term recommendations revolve around replacing the pump and piping configuration to 
improve the hydraulics. Keys to this include avoiding short radius bends immediately ahead 
of the pump, eliminating small diameter pipe that results in high suction velocities, and 
minimizing or avoiding pump operation against a closed valve. Accommodating these 
changes will require a substantial renovation of the pump station. 
 
Introduction 
 
The City of Bellevue (City) has experienced challenges associated with hydraulic issues at 
Wastewater Pump Station 12 (Station 12). The configuration of this station is unique for the 
City, with two sets of two pumps pumping in series for a total of four pumps. Significant 
pitting within the volute of each pump has been continually observed since the pumps were 
placed in service in 2004, and the City has reportedly replaced the volutes and impellers 
three times. During a site visit on June 23, 2014, a team from Murray, Smith & Associates 
(MSA) performed a high level evaluation and confirmed the noise during pump operation 
and observed the deterioration within the volutes of pumps 2A and 2B. 
 
As a follow-up to that evaluation, the City requested that MSA perform a more in-depth 
pumping system evaluation to determine the cause(s) of the pump deterioration. In addition 
to the same MSA staff from the original testing, our team was supported by Doug Schneider 
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of Brown and Caldwell (BC) for his experience with trouble-shooting series pumping 
systems. This memorandum has been prepared in association with Mr. Schneider. 
Additionally, Zach Weeks of PumpTech, Inc. supported the on-site testing and provided a 
tachometer to assist with measurements. The findings of this evaluation are discussed below. 
 
Background 
 
Station 12 was originally constructed in 1963 and utilized only two pumps that operated in 
parallel. The first pump station renovation occurred in 1988 when the system was converted 
over to series pumping where one pump pumps into another to achieve the total pumping 
head requirements. In 2004, the second renovation was completed, which maintained the 
series pumping configuration and initiated the hydraulic issues. 
 
From a wastewater collection system perspective, Station 12 receives flow from the 
surrounding area as well as four upstream pump stations. In order of flow, the upstream 
stations are: Station 19, Station 18, Station 17, Station 16, and then Station 12.   
 
Station 12 Physical Description 
 
As mentioned above, Station 12 has two sets of pumps operating in series, meaning that 
pump B discharges directly into the suction of pump A, as shown schematically in Figure 1. 
What Figure 1 does not show are the sudden transitions into and out the pumps, which can be 
seen in the attached design drawings.   
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Figure 1 – Schematic view of the Station 12 pumping system 
 
While pumping systems 1 and 2 are similar in physical configurations, there are slight 
differences and this evaluation focused on pumping system 2 as it was reportedly more 
problematic. Due to questions relating to pump performance, it is worth noting that all piping 
beyond the pump suction and discharge flanges is not typically part of a pump 
manufacturer’s design. Fittings on the suction and discharge piping have the potential to 
negatively affect the hydraulic performance of a pump. 
 
The suction piping from the wet well to pump 2B reduces from a ten-inch diameter to a six-
inch diameter, then flows through a flexible fitting prior to reducing to a five-inch diameter 
and turning upward through a short-radius 90-degree elbow into the suction side of pump 2B. 
Within the Pump 2B suction plate, the diameter is rapidly reduced from five inches to a four 
inch opening prior to meeting the impeller.   
 
The discharge piping from pump 2B to pump 2A is all four-inch diameter prior to traveling 
through a four-inch by five-inch increasing, short radius elbow up into the pump suction 
plate. The suction plate on pump 2A matches that of pump 2B, rapidly reducing from a five 
inch diameter opening to four inches.  
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The discharge piping from pump 2A is also four inches in diameter and flows through an 
angular pump control valve that opens and closes based on a powered actuator and the 
hydraulic system pressure. The pump control valve serves as a check valve to prevent flow 
from reversing direction. After flow is conveyed through the control valve, the pipe size 
increases to six-inch diameter prior to connecting to the common ten-inch header. 
 
Hypotheses 
 
After observing the wear within the pump volutes on Pump 2A and Pump 2B, erosion due to 
wastewater constituents such as sand or gravel was ruled out due to the inconsistent pitting. 
Erosion from wastewater constituents is typically identified by consistently worn areas where 
velocities are highest, such as the outside of the volute. The remaining likely issues were 
entrained air and/or cavitation associated with internal piping hydraulics.   
 
Entrained Air – Air is most often entrained in wastewater when turbulent conditions occur in 
gravity pipes, either through sharp turns or elevation drops that effectively create a plunge 
pool. Also, the formation of a vortex in a wet well has the potential to draw air from the 
water surface directly into the pump suction piping. 
 
With no significant turbulence observed upstream of the wet well, the vertical plunge into the 
wet well and water surface vortexing were identified as potential contributors. 
 
Cavitation – Cavitation occurs when fluid flashes from a liquid to vapor due to low pressure, 
presenting a gas bubble that then collapses under higher pressure. Cavitation-induced 
damage is relatively common in pumps where the gas bubble collapses on the surface of a 
mechanical component, weakening, and ultimately damaging it. 
 
Pressures within a pump are variable, which is why cavitation may occur in some locations 
but not others. Factors contributing to the pressure variables and cavitation may result from: 
 

 Poor pump design, not following the Hydraulic Institute or similar standards  
 Poor pump selection for this installation, operating outside of manufacturer preferred 

operating range 
 Poor piping and hydraulic design, improper piping and pump configuration 
 Inadequate net positive suction head available (NPSHa) compared to what is required 

of the pump (NPSHr). 
 
Testing Plan 
 
To address the potential for entrained air, reducing the wastewater flow drop from the 
influent pipe into the wet well and increasing the submergence over the influent piping to 
reduce the potential for vortexing was accomplished by elevating the wet well water surface. 
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To address the potential for cavitation, reduced speed operation testing was completed, as 
this would minimize the impeller tip speed and pressure differentials within the pumping 
system. These tests were not intended to eliminate the issue but rather to look for an increase 
or decrease in the noise occurring within the pumps, using noise as an indicator of potential 
pump damage. 
 
Testing plans were developed prior to the field visit to facilitate a logical progression that 
would best isolate potential causes for identification. The tests performed generally included: 
 

1. Normal operating level, full speed test 
2. Normal operating level, low speed test 
3. High operating level, full speed test 
4. High operating level, low speed test 
5. Low operating level, full speed test 
6. Low operating level, low speed test 

 
With regard to full and low speed, full speed referred to 100 percent speed (59 Hz, as 
identified on the VFD) and 1,770 revolutions per minute (rpm) on the pump shaft, as 
measured by a tachometer. Low speed referred to 85 percent speed (50 Hz, as measured on 
the VFD) and 1,500 rpm on the pump shaft, as measured by a tachometer. The low speed 
was identified as a minimum practical speed where the pumps would still be able to pump 
the wastewater up the hill and avoid the risk of reverse flow or surging near pump shutoff 
head. The completed testing forms are attached to this technical memorandum.  
 
Findings 
 
NPSH - Using standard calculations to determine NPSH, inadequate NPSH does not appear 
to be an issue at Station 12. Even with the high suction velocities discussed below, the two 
feet of submergence at the low pumping level coupled with the 33 feet of atmospheric 
pressure far outweighs the vapor pressure (less than one foot) and friction losses (maximum 
of 4 feet estimated at 700 gpm). With roughly 30 feet of NPSHa and only 12 feet required at 
700 gpm, this does not appear to be the issue. 
 
Pump Capacity – Testing during the initial visit in June of 2014 measured the pumping 
capacity at roughly 550 gpm, far below the design point of 750 gpm. However, the run time 
data used to calculate the pump capacity was based on pump start-to-pump stop. Due to the 
operation of the pump control valve, it was discovered during the recent testing that 35 to 45 
seconds of pump run time are consumed during startup before the control valve is fully open. 
Similarly, the pump shutdown sequence reduces the speed of the pumps and initiates the 
closing of the control valve for a period of 35 to 45 seconds before the pump shuts off.  
 
Pump capacity testing was modified from the initial testing effort, which used pump on, 
pump off, and level information pulled from City SCADA. First, to improve the accuracy of 
the pumped volume, clear tubing was installed within the dry well to observe and measure 
the wet well level. Second, to improve the accuracy of the pump run time, a stop watch was 
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used to track the pump run time only after the pump control valve was completely open and 
before the shutdown sequence commenced. This revised testing resulted in a measured full 
speed pump capacity of approximately 700 gpm, much closer to the design point but still 
diminished which could be a result of pump wear, piping configuration, etc. 
 
Motor Current Draw – The motor current was measured for each of the tests. While there 
was a slightly greater amp draw on the motor for pump 2B than 2A, 46 amps and 44 amps, 
respectively, roughly 2 amps difference. When an ancillary test was performed for the 
motors on pumps 1B and 1A, no significant difference was noticed. Given that the pumping 
system 1 and 2 installations are similar and pumping system 1 did not experience the same 
discrepancy, the difference in current draw on pumping system 2 could not conclusively be 
attributed to anything associated with the system hydraulics. The difference in amp draw 
could be attributed to motor age, condition, quality of manufacturing or other conditions that 
may be unique to that system. 
 
Pump Speed Output – The actual pump shaft speed was compared with the input speed from 
the VFD to make sure programming had not established 100 percent speed as something 
significantly different from 60 Hz. In the case of all tests, when the pump was operated at 
100 percent speed, this equated to 59 Hz (reasonable given the accuracy of equipment would 
not significantly affect the output), and the pump shaft speed was measured at 1,770 rpm on 
both 2B and 2A. Similarly, when the pump was operated at 85 percent speed, this equated to 
50 Hz, and the pump shaft speed was measured at 1,500 rpm on both pump 2B and 2A. 
Therefore, the pump speed was determined to be accurate and a non-factor. 
 
Effect of Wet Well Level – The wet well level did not appear to have a measureable effect on 
the testing performed, as discussed below. 
 
Entrained Air Venting – During the normal wet well level testing, a clear tube was attached 
to the discharge of pump 2B in an attempt to identify whether entrained air was being 
pumped. No bubbles were observed and no gas accumulated at the high point in the tubing 
after it was allowed to sit stagnant. 
 
Wet Well Water Surface – The testing at Station 12 occurred over a two-day period due to the 
pumps becoming clogged with grease and debris when the wet well level was drawn down 
for the low level testing on the first day. With the addition of the influent drop pipe in 2014, 
the wet well is much more quiescent and now captures a significant amount of grease on the 
water surface. For this reason, no surface observations could be made during the first day of 
testing. 
 
The majority of the grease was cleaned out of the wet well prior to the second day of testing 
and the water surface was observed. As mentioned, the influent drop pipe has significantly 
reduced the turbulence in the wet well, though with its termination above the normal water 
surface, cascading still occurs. During the low level testing of pumping system 2, which is 
closer to the influent pipe, no surface swirl or vortexing was observed. During the low level 



14-1529 Page 8 of 10 WWPS Evaluation 
May 2015 Murray, Smith & Associates, Inc. City of Bellevue 
k:\tac_projects\14\1529 - wastewater ps evaluations\106 - additional authorized work\station 12 testing\tech memo\station 12 hydraulic evaluation memo.doc 

testing of pumping system 1, surface swirl was observed that ceased once the pumps stopped. 
However, this swirl was extremely minor and not considered a significant concern. 
Noise –The primary indicator to determine if changes in the pumping conditions during the 
testing would affect the damage to the pumps was noise. For this reason, a simple noise 
measurement test was performed to measure the relative noise coming from each pumping 
system. Using an uncalibrated smart phone app, the decibel reading was observed as the wet 
well level was pumped from a submergence of 5’-10” down to 1’-4”on pump B. Pumping 
system 2 was measured at approximately 105 dB consistently through the drawdown and 
decreased to about 100 dB during the pump shutdown sequence. Pumping system 1 was 
relatively consistent at about 93 dB through the drawdown and pump shutdown sequence. 
 
The consistent measurement of noise as the wet well water surface was lowered when the 
pumps were operating at full speed, reducing the submergence on the pump, indicates that 
the wet well water level is not a significant issue within the range tested. The difference 
between pumping system 1 and pumping system 2 could potentially be attributed to the 
recent replacement of bearings in pump 1B. 
 
Effect of Pump System Piping – Without detailed physical or computational fluid dynamic 
(CFD) modeling, an understanding of the hydraulics within the pumping system is based on 
experience with previous systems. Flow separation and pre-rotation are the two phenomena 
likely impacting the operation of this station. 
 
Flow Separation – We have analyzed a number of pump stations that have suffered from 
flow separation and/or suction recirculation. Suction recirculation occurs when the pump is 
conveying significantly less flow than it is ideally designed for and some water is pulled in 
and pushed back out on the suction side of the impeller. As this system does not experience 
the low flow operation, suction recirculation has been ruled out as a likely concern. 
 
Flow separation occurs when the velocity of flow is too high to be able to turn with 
reasonable velocity uniformity. This creates high velocities against the far side of the elbow 
as flow separates from the inside of the elbow, creating a reverse flow condition in some 
cases, as shown in Figure 2. 
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Figure 2 – Example of flow separation occurring through a short radius elbow, similar to the Station 12 
configuration 
 
With an average velocity of more than 11 fps on the suction to pump 2B and more than 18 
fps on the suction to pump 2A, flow separation is likely occurring. The significant variation 
in velocity as the flow turns upward into the pump impeller places a higher load on the 
impeller as it passes the backside of the elbow. This load differential stresses the pump shaft, 
deflecting it to some extent, resulting in bearing wear. Once bearings begin to wear out, noise 
becomes prevalent along with other issues. This bearing failure could be contributing to the 
noise observed in Station 12. 
 
Pre-Rotation – Given the configuration of the piping as flow is discharged from pump 2B 
and on to 2A, the flow hydraulics will have a tendency to rotate clockwise, the same 
direction as the pump 2A impeller. This pre-rotation condition effectively prevents the pump 
2A impeller from “biting” into the flow stream as the pump was intended. With a diminished 
“bite” into the flow stream, the pump capacity is consequently diminished as well. 
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Recommendations 
 
The addition of a drop pipe on the influent sewer in 2014 reduced the cascading effect in the 
wet well and appears to have reduced the noise in the pumping systems. As testing was not 
conducted prior to the addition of this feature, this perception cannot be confirmed. However, 
through continued observation of the inside of the pumps, a reduction in rate of wear would 
indicate that this is likely. 
 
Regarding other near-term improvements, it is recommended that the pump bearings, 
particularly in Pump 2B be evaluated for potential replacement. With the imbalanced load on 
the impeller, it is likely that pump bearings are wearing out more frequently than most of the 
City’s other pumps. 
 
The ultimate solution for this station is to replace the mechanical piping and pumping system 
to improve the overall hydraulics. The piping should be sized and configured to comply with 
HI standards to the greatest extent possible given the existing structure. This will almost 
certainly require the second stage pump to be located on the second level of the station, 
which will drive structural modifications.  
 
The pumps, given the location on the pump curve at which they are operating, should not be 
relocated but rather replaced. Replacement of the pumps should also include replacement of 
the drivers (the VFDs), as they may not be compatible with the new pumps and the electronic 
system will have exceeded its typical lifespan. Attempting to reuse the VFDs would present a 
reliability issue. Planning level cost estimate for this future rehabilitation, only including the 
piping, structural modifications, and driver system is presented in Table 1. 
 

Table 1 | Mechanical System Rehabilitation Cost Estimate 
 

Description Estimated Cost Range 
Mobilization $10,000 - $20,000 
Bypass pumping system $20,000 - $40,000 
Structural modifications $50,000 - $100,000 
Piping $15,000 - $25,000 
Pumps and motors $100,000 - $120,000 
Drivers and wiring $100,000 - $120,000 
Programming/integration $10,000 - $15,000 

Subtotal $305,000 - $440,000 
Ancillary allowance (30%) $92,000 - $132,000 

Total $397,000 - $572,000 
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PUMP TESTING PLAN – Normal Wet Well Elevation - Full Speed Test 
Allow pumping system to start normally. Start timing and drawdown measurement once pumps 
hit full speed (measured by tachometer) and check valve is open. 
 
Quantitative Items – TEST A 
 Measurement Responsible Individual 

Suction Level (ft above floor) 7.5′ Brian 

Pump B Discharge Pressure, psi 64 Brian 

Pump A Discharge Pressure, psi 124- glycerin (160 psi) Brian 

Force main discharge pressure, psi 114 Shelby 

Pump B tach speed, rpm 1765 Brian 

Pump A tach speed, rpm 1765 Brian 

VFD input speed, Hz 59 City 

Motor B current A/B/C, amps 46.1/46.3/46.5 City 

Motor A current A/B/C, amps 44.2/44.0/44.1 City 

Drawdown, inches 21 Brian/Shelby 

Pump time, min:sec 2:04 Shelby 

Fill time, min:sec 18" fill, 7:30 Shelby 
 
Qualitative Considerations – TEST B 
 Observation Responsible Individual 

Wet Well Surface Grease Brian 

Pump B vent tube discharge  Brian 

Pump A vent tube discharge  Brian 

Pump B vibration/noise More than A Brian 

Pump A vibration/noise Sounds pretty good Brian 
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PUMP TESTING PLAN – Normal Wet Well Elevation - Low Speed Test 
Manual operation of pumps and check valve. Start pumps at 85% speed. Once Pump A discharge 
pressure exceeds 100-105 psi (static head), open check valve. Adjust pump speed so that 
pumping system discharge pressure is slightly above static without resulting in an unnecessarily 
long test (consider influent rate and exceed pumping rate on curve). Start pump testing once 
speed is constant. 
 
Quantitative Items – TEST A 
 Measurement Responsible Individual 

Suction Level (ft above floor) 8′ 0" Brian 

Pump B Discharge Pressure, psi 56 Brian 

Pump A Discharge Pressure, psi 105 Brian 

Force main discharge pressure, psi 102 Shelby 

Pump B tach speed, rpm 1500 Brian 

Pump A tach speed, rpm 1500 Brian 

VFD input speed, Hz 50 City 

Motor B current A/B/C, amps 30.6/30.1/30.5 City 

Motor A current A/B/C, amps 28.9/30.0/29.9 City 

Drawdown, inches 6 Brian/Shelby 

Pump time, min:sec 2:20 Shelby 

Fill time, min:sec 5" fill, 3:22 Shelby 
 
Qualitative Considerations – TEST B 
 Observation Responsible Individual 

Wet Well Surface  Brian 

Pump B vent tube discharge  Brian 

Pump A vent tube discharge  Brian 

Pump B vibration/noise More noise than A Brian 

Pump A vibration/noise  Brian 
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PUMP TESTING PLAN – High Wet Well Elevation - Full Speed Test 
Allow pumping system to start normally. Start timing and drawdown measurement once pumps 
hit full speed (measured by tachometer) and check valve is open. 
 
Quantitative Items – TEST A 
 Measurement Responsible Individual 

Suction Level (ft above floor) 8′-7" Brian 

Pump B Discharge Pressure, psi 64 Brian 

Pump A Discharge Pressure, psi 120 Brian 

Force main discharge pressure, psi 114 Shelby 

Pump B tach speed, rpm 1770 Brian 

Pump A tach speed, rpm 1770 Brian 

VFD input speed, Hz 59.2 City 

Motor B current A/B/C, amps 46.5/46.0/46.7 City 

Motor A current A/B/C, amps 43.5/43.5/43.0 City 

Drawdown, inches 14 Brian/Shelby 

Pump time, min/sec 1:22 Shelby 

Fill time, min/sec 12" fill, 5:42 Shelby 
 
Qualitative Considerations – TEST B 
 Observation Responsible Individual 

Wet Well Surface  Brian 

Pump B vent tube discharge  Brian 

Pump A vent tube discharge  Brian 

Pump B vibration/noise  Brian 

Pump A vibration/noise  Brian 
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PUMP TESTING PLAN – High Wet Well Elevation - Low Speed Test 
Manual operation of pumps and check valve. Start pumps at 85% speed. Once Pump A discharge 
pressure exceeds 100-105 psi (static head), open check valve. Adjust pump speed so that 
pumping system discharge pressure is slightly above static without resulting in an unnecessarily 
long test (consider influent rate and exceed pumping rate on curve). Start pump testing once 
speed is constant. 
 
Quantitative Items – TEST A 
 Measurement Responsible Individual 

Suction Level (ft above floor) 8′-7" Brian 

Pump B Discharge Pressure, psi 56 Brian 

Pump A Discharge Pressure, psi 105 Brian 

Force main discharge pressure, psi 102 Shelby 

Pump B tach speed, rpm 1500 Brian 

Pump A tach speed, rpm 1500 Brian 

VFD input speed, Hz 50.24 City 

Motor B current A/B/C, amps 30.1/30.8/31.0 City 

Motor A current A/B/C, amps 29.3/30.0/29.5 City 

Drawdown, inches 7 Brian/Shelby 

Pump time, min/sec 3:37 Shelby 

Fill time, min/sec 9" fill, 5:26 Shelby 
 
Qualitative Considerations – TEST B 
 Observation Responsible Individual 

Wet Well Surface  Brian 

Pump B vent tube discharge  Brian 

Pump A vent tube discharge  Brian 

Pump B vibration/noise Little to no cav noticed- 
maybe bearing Brian 

Pump A vibration/noise No cav noticed Brian 
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PUMP TESTING PLAN – Low Wet Well Elevation - Full Speed Test 
Allow pumping system to start normally. Start timing and drawdown measurement once pumps 
hit full speed (measured by tachometer) and check valve is open. 
 
Quantitative Items – TEST A 
 Measurement Responsible Individual 

Suction Level (ft above floor) 6′ 3" Brian 

Pump B Discharge Pressure, psi Approximately 40- plugged Brian 

Pump A Discharge Pressure, psi 120 Brian 

Force main discharge pressure, psi 114 Brian 

Pump B tach speed, rpm  Brian 

Pump A tach speed, rpm  Brian 

VFD input speed, Hz 59.24 City 

Motor B current A/B/C, amps 44.6/45/45 City 

Motor A current A/B/C, amps 42.6/42.6/42.7 City 

Drawdown, inches 22 Brian 

Pump time, min/sec 2:34 Brian 

Fill time, min/sec 18" fill, 6:20 Brian 
 
Qualitative Considerations – TEST B 
 Observation Responsible Individual 

Wet Well Surface Turbulent-no vortexing 
observed Brian 

Pump B vent tube discharge  Brian 

Pump A vent tube discharge  Brian 

Pump B vibration/noise Constant 105 db 
102-106 db Brian 

Pump A vibration/noise Constant 105 db 
102-106 db Brian 
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PUMP TESTING PLAN – Low Wet Well Elevation - Low Speed Test 
Manual operation of pumps and check valve. Start pumps at 85% speed. Once Pump A discharge 
pressure exceeds 100-105 psi (static head), open check valve. Adjust pump speed so that 
pumping system discharge pressure is slightly above static without resulting in an unnecessarily 
long test (consider influent rate and exceed pumping rate on curve). Start pump testing once 
speed is constant. 
 
Quantitative Items – TEST A 
 Measurement Responsible Individual 

Suction Level (ft above floor) 6′ 7" Brian 

Pump B Discharge Pressure, psi Bad Brian 

Pump A Discharge Pressure, psi 105 Brian 

Force main discharge pressure, psi 102 Brian 

Pump B tach speed, rpm  Brian 

Pump A tach speed, rpm  Brian 

VFD input speed, Hz 50.25 City 

Motor B current A/B/C, amps 30/30.3/30.5 City 

Motor A current A/B/C, amps 29.2/30/30 City 

Drawdown, inches 6 Brian 

Pump time, min/sec 6:15 Brian 

Fill time, min/sec 12" fill, 4:59 Brian 
 
Qualitative Considerations – TEST B 
 Observation Responsible Individual 

Wet Well Surface  Brian 

Pump B vent tube discharge  Brian 

Pump A vent tube discharge  Brian 

Pump B vibration/noise 90-95 db Brian 

Pump A vibration/noise 90-95 db Brian 
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Lake Washington Wastewater Lake Line Management Plan Final Environmental Impact Statement 

 

Dear Interested Parties: 

The City of Bellevue Utilities Department is developing a management plan to identify long-range 

operational and capital improvement strategies for the future repair, replacement and maintenance of 

the existing sewer line located underwater or on land adjacent to Lake Washington. The Lake 

Washington Wastewater Lake Line (LWWLL) system includes approximately 14.6 miles of sewer lines, as 

well as 15 pump stations and 8 flush stations. Improvements included in the Management Plan to the 

LWWLL would be located along the shoreline of Lake Washington throughout the following jurisdictions: 

Bellevue, Beaux Arts, Medina, Hunts Point, Yarrow Point, and unincorporated King County. 

The City of Bellevue Development Services Department is the Lead Agency under the State 

Environmental Policy Act (SEPA) for the proposal and issued a Draft Programmatic (non-project) 

Environmental Impact Statement (EIS) for the environmental review of the adoption of the 

Management Plan. Public comments were received on the Draft EIS for 30-day comment period. 

Comments received are included in Appendix D: Draft EIS Comments and Responses, along with 

responses to each comment. The EIS has been prepared in accordance with Chapter 197-11 WAC. 

The EIS evaluated four alternatives: 

• In-Water Alternative 

• On-Shore Alternative 

• Upland Alternative 

• No Action Alternative  

Bellevue Utilities Department is reviewing information about the lake line system to develop strategies 

for future repair, replacement, or maintenance for the six defined Service Areas in the management 

plan area. Some sections may not require work; others will require repair, replacement, or maintenance. 

The City will use the LWWLL Management Plan to identify long-range operational and capital 

improvement strategies for the future repair, replacement, and maintenance of the existing sewer line 

located underwater or on land adjacent to Lake Washington. In combination with the identification of 

the preferred alternative (In-Water, Onshore, or Upland Alternative) for future repair and replacement 

of the aging system, further evaluation and analysis will be performed to determine the best-suited 

construction method(s) at individual location(s) to implement the operational and capital improvement 

strategies. Improvements at the pump stations will be evaluated in each Service Area as part of the 

alternative selection process. The City will select the alternative(s) to be implemented based on several 



evaluation factors such as environmental, regulatory, social, technical, and cost. Different alternatives 

may be selected depending on the Service Area. 

The Management Plan will be incorporated as an appendix to the City’s Wastewater System Plan at the 

time the Wastewater System Plan is next updated. The current version of the system plan is the 

Wastewater System Plan adopted by City Council via Resolution 8771 in July 2014 and adopted by King 

County Council via Ordinance 17968 in February 2015. The plan was approved by the Washington State 

Department of Ecology (Ecology) in May 2015. At the time of the publication of the Management Plan 

(expected June 2024), the City expects that updates to the Wastewater System Plan will begin in 2024, 

followed by the adoption of the Wastewater System Plan (including the Management Plan as an 

appendix) by City Council. 

Implementation of any projects identified in the Management Plan would require a number of permits 

and approvals from the local jurisdiction prior to construction. 

Under SEPA, the Final EIS may be appealed only after the City of Bellevue has taken a specific 

governmental action, in accordance with RCW 43.21C.075 and WAC 197-11-680. Any appeal of this Final 

EIS, must wait until action by the City Council to adopt the Management Plan.  Notice of the action and 

specific appeal information will be provided at the time of the action. 

The Final and Draft EIS and additional background materials are available for viewing online and can be 

downloaded from the City’s website at https://bellevuewa.gov/city-

government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-

line. 

Thank you for your interest in the Lake Washington Wastewater Lake Line Management Plan. 

Sincerely,  

 

Reilly Pittman 

Environmental Planning Manager and SEPA Responsible Official 

Development Services Department 

 

Reilly Pittman
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Responsible Official, and Contact Information 
City of Bellevue Development Services Department 
Reilly Pittman, Environmental Planning Manager and SEPA Responsible Official 
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This Final Environmental Impact Statement (EIS) has been prepared in coordination with Bellevue 
Utilities. The following consulting firms provided research and analysis associated with this EIS: 

• Environmental Science Associates (ESA) – Lead EIS consultant, document preparation; writing of 
all EIS sections. 
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Management Plan. 

• Confluence Environmental Company – Assisting consultant, writing and preparation of the 
Management Plan Aquatic Impacts Assessment. 

• Ahern Management Consulting – Technical consultant for the City of Bellevue. 
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Date of the Draft EIS Public Hearing 
A virtual public meeting on the Management Plan and a public hearing on the Draft EIS were held 
simultaneously on Tuesday, April 18, 2023, from 5:00 to 6:00 p.m. on the Zoom platform and made 
available on the City’s website at https://bellevuewa.gov/city-government/departments/utilities/utilities-
projects-plans-standards/capital-projects/lake-washington-line. Attendees were able to sign up in advance 
or at the meeting to provide oral comments during the meeting. The meeting was recorded and 
transcribed, and responses to the comments are provided in this Final EIS as Appendix D, Draft EIS 
Comments and Responses. 

The purpose of the public hearing was to provide an opportunity for individuals, agencies, and 
organizations to review information presented in the Draft EIS and to present oral or written comments on 
the Draft EIS. 

Organization of the Final EIS 
The Draft EIS laid the foundation for the initial environmental analysis that was conducted and is a 
companion document to this Final EIS and is incorporated by reference in accordance with Washington 
Administrative Code (WAC) 197-11-635. The Draft EIS chapters updated for the Final EIS include 
Chapter 1, Introduction & Summary, Chapter 2, Description of the Lake Washington Lake Line 
Management Plan and Alternatives, and Chapter 8, References and Source Material, to account for 
further development of the Management Plan and comment responses. No further Draft EIS chapters 
were updated, including any changes to conclusions or the significance of impacts, and are not included in 
the Final EIS. Two appendices have been included in addition to the Draft EIS appendices. Comments 
received on the Draft EIS and responses are included as part of this Final EIS in Appendix D, Draft EIS 
Comments and Responses. The Lake Washington Wastewater Lake Line Management Plan 
Community Outreach Summary is included as Appendix E. Appendices A through C are included with 
the Draft EIS and are not reproduced in the Final EIS. 

Appeals Process 
Under SEPA, the Final EIS may be appealed only after the City of Bellevue has taken a specific 
governmental action, in accordance with Revised Code of Washington (RCW) 43.21C.075 and WAC 197-
11-680. Any appeal of this Final EIS, the non-project proposal, will be considered along with an appeal of 
the City Council’s adoption of the Management Plan, per WAC 197-11-680 (3)(iii). Further, any appeal of 
the SEPA determination made with the project decision, in this case City Council adoption of this Final 
EIS via the approval of the Management Plan, must be filed within 14 days after the notice of the decision 
(City Council approval) under RCW 36.70B.130. 

Document Availability 
The Final and Draft EISs and additional background materials are available for viewing online and can be 
downloaded from the City’s website at https://bellevuewa.gov/city-
government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line. 

https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
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Selection of a Preferred Alternative 
The City of Bellevue and the Management Plan team reviewed information about the lake line system to 
develop strategies for the future repair, replacement, or maintenance for the six defined Service Areas in 
the Management Planning area. Some sections may not require work; others will require repair, 
replacement, or maintenance. The City may use the Lake Washington Wastewater Lake Line Management 
Plan to identify long-range operational and capital improvement strategies for the future repair, 
replacement, and maintenance of the existing sewer line located underwater or on land adjacent to Lake 
Washington. This programmatic environmental analysis, in addition to the Management Plan, will serve 
as a resource to analyze environmental effects and contribute to identifying improvements needed to repair 
and/or replace the lake line system. These improvements would likely include different future site-specific 
projects or alternative(s) in each Service Area. In combination with the identification of the preferred 
alternative(s) (In-Water, Onshore, or Upland Alternative) for future repair and replacement of the aging 
system, further evaluation and analysis will be performed to determine the best-suited construction 
method(s) at individual location(s) to implement the operational and capital improvement strategies. 

Improvements at the pump stations will be evaluated in each Service Area as part of the alternative 
selection process. The City may select the alternative(s) to be implemented based on several evaluation 
factors such as environmental, regulatory, social, technical, and cost. Different alternatives may be 
selected depending on the Service Area. 

The Management Plan will be incorporated as an appendix to the City’s Wastewater System Plan at the 
time the Wastewater System Plan is next updated. The current version of the system plan is the 
Wastewater System Plan adopted by City Council via Resolution 8771 in July 2014 and adopted by King 
County Council via Ordinance 17968 in February 2015. The plan was approved by the Washington State 
Department of Ecology (Ecology) in May 2015. At the time of the publication of the Management Plan (in 
June 2024), the City expects that updates to the Wastewater System Plan will begin in 2024, followed by the 
adoption of the Wastewater System Plan (including the Management Plan as an appendix) by City Council. 

The City continued soliciting input on the Management Plan from the public and other interested parties 
during and following the Draft EIS comment period. Identification of preferred alternatives is expected to 
occur following release of the Final EIS in mid-2024. 

Timing of Additional Environmental Review 
The analysis presented in this EIS is programmatic in nature. Programmatic plans typically establish 
broad policies or guidelines for future actions or projects, potentially affecting various aspects of the 
environment. The City Council’s adoption of the Management Plan is the SEPA action as the approval 
process involves governmental decision-making that may result in environmental impacts. The EIS has 
been prepared to disclose probable significant adverse impacts associated with implementation of the 
Management Plan to repair, replace, and/or maintain the aging Lake Washington wastewater system. As 
individual improvements are identified in each Service Area, site-specific environmental review will be 
conducted prior to implementation. Depending on the preferred alternative(s) selected in each Service 
Area and the amount of time needed to obtain regulatory approval of the Management Plan, some projects 
and actions may be ready for site-specific environmental review starting in 2025. 
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Potential Required Approvals or Permits 
Because alternatives and construction methods have not been selected for any improvements, it is not 
possible to present a complete list of approvals and permits that would be required for future 
improvements. It is possible to identify the most common types of approvals and permits that would 
generally be required for the types of improvements presented in the Management Plan. 

Potential approvals and permits are listed below by jurisdictional agency. 

• Federal 

– Section 10 or Section 404 Permit – U.S. Army Corps of Engineers (Corps) 

– Regional General Permits (RGP) or the Nationwide Permit (NWP) Program – Corps (Dredged 
Material Management Office [DMMO]) 

– Endangered Species Act Consultation – National Marine Fisheries Service (NMFS) and/or U.S. 
Fish and Wildlife Service (USFWS) 

• State 

– National Pollutant Discharge Elimination System (NPDES) Construction Stormwater General 
Permit –Ecology 

– Section 401 Water Quality Certification – Ecology 

– Shoreline Conditional Use Permit, or Variance – Ecology 

– Hydraulic Project Approval (HPA) – Washington Department of Fish and Wildlife (WDFW) 

– Section 106 National Historic Preservation Act – Department of Archaeology and Historic 
Preservation (DAHP) 

– Executive Order 21-02 Consultation – DAHP 

– Open Water Disposal Site Use Authorization – Washington Department of Natural Resources 
(WDNR) 

• Local Jurisdictions 

– SEPA compliance 

– Environmentally Critical Areas Review/Approval 

– Land Use Permit 

– Shoreline Permit(s) 

– Building and Related Permit(s) 

– Clearing and Grading Permit(s) 

– Right-Of-Way Use Permit(s) 

– Street Use Permit(s) 
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CHAPTER 1 
Introduction & Summary 

The City of Bellevue (City) has lake lines in both Lake Washington and Lake Sammamish that are an 
important part of Bellevue Utilities’ wastewater system. The Lake Washington Wastewater Lake Line 
(LWWLL) system includes approximately 14.6 miles of sewer lines that are either underwater or on land 
adjacent to Lake Washington, as well as 15 pump stations and eight flush stations. The Lake Sammamish 
lake lines are not part of this evaluation. 

Most of the Lake Washington lake lines were constructed in the 1950s and 1960s to prevent raw sewage 
from being discharged directly into the lake. Today, this infrastructure serves approximately 1,900 parcels 
in Bellevue, Beaux Arts, Medina, Hunts Point, Yarrow Point, and unincorporated King County and still 
plays a crucial role in keeping Lake Washington water clean. However, the pipes and pump/flush stations 
that constitute the lake line system are aging, and their location creates challenges for repair and 
replacement. Without advance planning, components of the lake line system may begin to fail, potentially 
causing a loss of sewer service to residents and risk to the sensitive lake environment. Line failures could 
result in property damage to individual homes and widespread contamination of Lake Washington. 

Bellevue Utilities is developing a Management Plan for the repair, replacement, and maintenance of the 
aging lake line system. The Lake Washington Wastewater Lake Line Management Plan (the 
Management Plan, or the Plan) will develop and document a long-range approach for the rehabilitation or 
replacement of the lake lines, including financial and policy components, to guide future capital 
improvements to the system. The Management Plan will help ensure the City can continue to provide safe 
and reliable sewer service to the community, protect public health, and support the Lake Washington 
ecosystem, while responsibly addressing risks and challenges for the City and residents. As part of this 
process, the City is preparing a non-project, or “programmatic” environmental impact statement (EIS). 
This programmatic EIS evaluates the environmental impacts associated with the following four 
alternatives (three Action Alternatives and the No Action Alternative) to replacement and repair of the 
lake line system as the capital improvements identified in the Management Plan. Alternative details and 
potential construction methods are further described in Chapter 2, Description of the Lake Washington 
Wastewater Lake Line Management Plan and Alternatives. 

1. In-Water Alternative – Any permanent system improvements to conveyance system infrastructure 
(the system of force main pipes, intakes pipes, emergency overflows, and all other components used 
to collect and move sewage to the treatment plant) would be generally located below the ordinary 
high water of Lake Washington. 

2. On-Shore Alternative – Any permanent system improvements to conveyance system infrastructure 
would be generally located between the residences, parks, commercial properties and/or public 
spaces, and the ordinary high water of Lake Washington. 
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3. Upland Alternative – Any permanent system improvements to conveyance system infrastructure 
would be generally located upland of the residences, park, commercial property and/or public space, 
and/or within the general vicinity of the public right-of-way. 

4. No Action Alternative – Required by the State Environmental Policy Act (SEPA) – Potential 
implementation methods include continued wastewater system operational strategies and maintenance 
of existing infrastructure, cleaning and condition assessments and monitoring, piecemeal repair and 
replacement (projects one-by-one as needed), emergency actions, and actions that are taken to 
maintain or limit degradation of the existing system. Strategies and actions would address immediate 
needs, but would not address long-term degradation of the existing system in a holistic manner. Under 
the No Action Alternative, the Management Plan would be adopted; however, the Action 
Alternative(s) would not be implemented. 

Note that different areas of the lake line system may have different selected alternatives – multiple 
alternatives could eventually be selected for the Lake Washington wastewater lake line system. 
Implementation of the alternative(s) will occur over different planning period horizons. Improvements, 
including alternative(s) implementation, are expected to be recommended for the near-term, medium-
term, and long-term planning periods. Interim actions, including early action projects and emergency 
planning and actions, are improvements recommended to be implemented in the near-term planning 
period in tandem with or prior to other system improvements (see Sections 1.11 and 1.12). The 
alternatives and planning period implementation are described in more detail in Section 2.5 and 
Section 2.8, respectively. 

1.1 What are the objectives of the Management Plan? 
The Lake Washington Wastewater Lake Line Management Plan will identify capital improvement and 
other system improvement strategies to provide a responsible and effective, long-range approach to 
maintaining operation of the lake line system. Specifically, the Plan will achieve the following objectives: 

• Provide a reliable level of service for existing customers for peak flows while minimizing backups or 
overflows. 

• Maintain, rehabilitate, or replace the lake line system infrastructure with system(s) that are reliable, 
durable, and maintainable while minimizing risk to the environment. 

• Minimize new obligations on the homeowner for infrastructure maintenance and minimize impacts on 
private property. 

• Develop operational strategies that can be implemented in a timely fashion to maintain or improve the quality 
of the existing system without raising the rates to existing customers outside of typical market levels. 

1.2 What is a non-project EIS? 
SEPA requires agencies to consider the likely environmental consequences of governmental decisions, 
including decisions on the adoption of plans, policies, or programs, pursuant to Chapter 43.21C Revised 
Code of Washington [RCW] and the SEPA Rules (Chapter 197-11 Washington Administrative Code 
[WAC]). The SEPA Rules provide detail for the environmental review process, including the EIS process. 
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A non-project EIS is being prepared because the Management Plan is not a specific project, but rather a 
series of potential future improvement strategies to proactively manage the lake line system. A non-
project EIS, also known as a programmatic EIS, is prepared to inform planning decisions that provide the 
basis for later proposed improvement review (WAC 197-11-704). Non-project actions are governmental 
actions involving decisions on policies, plans, or programs that provide requirements for how the 
environment can be modified, in this case, standards around how proposed solutions to address the aging 
lake line system can modify Lake Washington and the surrounding environment, or standards that will 
govern a series of connected actions through implementation of the Management Plan. Non-project 
review allows consideration of the “big picture” and will form the basis for subsequent improvement-
specific review. The EIS examines the broad plan-level issues related to the general location of 
alternatives and how combinations of improvements may collectively impact the environment. A non-
project EIS differs from a “project-specific” EIS in that it does not focus on specific projects or project 
locations, design details, or precise footprints of project(s). 

1.3 How were the potential impacts of the proposed Lake 
Washington Wastewater Lake Line Management Plan 
evaluated? 

To evaluate impacts at a programmatic level, certain construction characteristics were used to compare 
the potential for impacts among the three Action Alternatives (i.e., In-Water, On-Shore, and Upland 
Alternatives), which could involve larger, more complex construction activities than the No Action 
Alternative. For the purposes of the impact analyses (Chapter 4 of the Draft EIS), the various construction 
approaches (i.e., gravity sewer line, vacuum sewer, pipe bursting) were categorized as either open cut 
construction methods or trenchless construction methods to evaluate the potential impacts on a 
programmatic level for each potential Action Alternative (see Section 2.6). If the potential impacts from 
any of the construction methods varied with the Action Alternative, the construction method impacts were 
reviewed independently for each element of the environment. Improvements to associated system pump 
stations were also considered as part of each alternative. 

Construction impacts were primarily identified based on the following items for each Action Alternative. 

• Excavation Quantities. Improvement components requiring a substantial amount of earthwork 
(excavation) could affect earth, air quality, surface water, traffic, and cultural resources. 

• Surface Disturbance. The larger the surface disturbance area of an improvement, the greater the 
potential for impacts on environmental resources discussed in this EIS. 

• Duration. Improvement construction ranges in length from a few months to 2 years in any given 
location. The longer the duration of construction, the greater the potential for impacts on most of the 
resources considered in this EIS. 

Impacts on environmental resources are documented as either significant or less-than-significant; a 
significant adverse impact for most of the resources refers to impacts that are potentially inconsistent with 
regulatory standards and/or permit requirements that may require extensive mitigation measures or 
situations that could not be mitigated. 
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Similar to the potential construction impact analyses, operational impacts were evaluated at a 
programmatic level for operation and maintenance of the improvements. Operational impacts were 
analyzed for the Action Alternatives and No Action Alternative. 

1.3.1 What impacts and mitigation measures did we identify? 
Impacts 
The impact analyses accounted for open cut construction methods requiring more surface disturbance for 
a longer duration than trenchless construction methods. Surface and infrastructure disturbance would 
generally be more extensive with the Upland Alternative based on the adjacency to residences, parks, 
commercial properties and/or public spaces, and the location of public right-of-way. As such, construction 
impacts on environmental resources, including but not limited to, land use, earth and soils, plants and 
animals, transportation, and cultural resources, would be more extensive and occur over extended periods 
of time with open cut construction methods under the Upland Alternative than the other Action 
Alternatives due to the additional excavation, larger equipment and required construction time. Similarly, 
based on the location of the In-Water Alternative in Lake Washington, construction impacts on surface 
water resources and fish and aquatic resources would be more prominent than the other Action 
Alternatives and the No Action Alternative. Table 1-1 summarizes the identified potential construction 
and operation impacts, as well as presents an overview of most potential measures that the City could take 
to reduce or minimize potential impacts associated with the Action Alternatives and No Action 
Alternative. Potential impacts were described in more detail in Draft EIS Chapter 4, Impacts. 

Mitigation Measures 
Mitigation would primarily be guided by local, state, and federal approvals and permits that would 
generally be required for the types of improvements presented in the Management Plan (potential 
individual approvals and permits are listed in the EIS Fact Sheet). Additional solutions and mitigation for 
impacts could include, but are not limited to, the following (summarized in Table 1-1): 

• Avoid private properties to the extent practicable while siting improvements. 

• Isolate construction work areas. 

• Construct in-water improvements during prescribed in-water work windows for fish protection. 

• Comply with existing policies and procedures. 

• Proactive coordination with potentially affected utilities and property owners. 

• Adhere to permit conditions. 

Mitigation measures were described in more detail in Draft EIS Chapter 5, Mitigation Measures. 
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TABLE 1-1 
 POTENTIAL IMPACTS AND MITIGATION MEASURES BY ENVIRONMENTAL RESOURCE 

Resource Potential Impacts  Potential Significant Impacts  Potential Mitigation Measures  

Land Use and 
Visual Quality 

Acquisition of property and easements, 
incompatibility with surrounding land 
uses, conflicts with existing plans and 
policies, changes to views, light and glare 

• Action Alternatives – If private property 
acquisition is necessary. 

• Restore disturbed areas. 
• Maintain access to properties and businesses during 

construction. 
• When siting potential new facilities, prioritize in public 

property and rights-of-way. 
• Comply with existing land use policy. 
• Follow federal, state, and local real estate transaction 

and property management process regulations, 
where appropriate. 

Earth Erosion, slope failure, unsuitable or 
excess soils, dewatering and spoils 
disposal 

• No Action Alternative – Risk of system failure, 
substantial contamination, and geologic risk 
possible. 

• Geologic risk assessment and design improvements 
to minimize geologic hazards. 

• Erosion control measures. 
• Appropriate soils disposal and monitoring of 

settlement during dewatering. 

Air Quality and 
Odors 

Dust, odors, and emissions Not expected • Construction specifications and measures to control 
dust. 

• Reduce vehicle emissions, idling, and travel 
distances, and encourage carpooling for employees. 

• Design facilities to control odors and emissions with 
regular maintenance.  
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Resource Potential Impacts  Potential Significant Impacts  Potential Mitigation Measures  

Surface Water 
Resources 

Stormwater and runoff, turbidity, release 
of pollutants from construction equipment, 
and sediments  

• Action Alternatives – Risk of system failure 
releasing untreated wastewater could affect 
water quality. 

• No Action Alternative – Highest potential risk 
(out of all the alternatives) of system failure 
releasing untreated wastewater that could 
affect water quality. 

• Isolate work areas from open water during 
dewatering. 

• Implement erosion and sediment control measures. 
• Use appropriate plans for monitoring and construction 

activities. 
• Implement pollution control measures and waste 

handling measures. 
• Decontaminate equipment and restore cleared areas. 
• Isolate the work area to prevent spillage of 

construction materials and have spill response 
materials on-site. 

• Where possible, use non-petroleum based solvents 
and fluids and fuel construction equipment 50 feet or 
more from surface waterbodies. 

Fish and Aquatic 
Resources 

Potential noise in and near Lake 
Washington and its tributaries 
In-Water Alternative – Could disrupt fish 
species, especially with open cut 
construction  

• No Action Alternative (Construction) – Risk of 
habitat alterations from emergency repairs and 
turbidity and dissolved oxygen if in-water work 
occurs outside of in-water work windows for 
fish species. 

• No Action Alternative (Operational) – Risk of 
large untreated wastewater release.  

• Isolate in-water work area. 
• Work during prescribed in-water work windows for 

fish protection. 
• Install anchor logs for habitat complexity and 

bioengineered shoreline stabilization. 
• Install a layer of fish mix gravels in areas impacted by 

open cut construction. 
• Restore/enhance disturbed riparian vegetation in on-

shore and upland areas.  

Plants and 
Animals  

Increased Noise and Human Disturbance 
in Construction Areas 

• Action Alternatives (Operational) – If clearing 
of large areas occurs without complying with 
land use and shoreline regulations 

• Avoid breeding and rearing periods of the sensitive 
species, if necessary. 

• Follow permit conditions for construction site runoff. 
• Retain site vegetation and revegetate. 
• Comply with National Bald Eagle Management 

Guidelines. 
• Implement invasive species control and management. 
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Resource Potential Impacts  Potential Significant Impacts  Potential Mitigation Measures  

Noise Noise generated by construction 
equipment and activities, increased noise 
levels in residential areas and near 
sensitive receptors 

Not expected • Encourage noise-reducing measures. 
• Work within permitted hours and noise levels to 

reduce nuisance to adjacent residents, adhere to 
applicable noise regulations. 

• Use noise-reducing equipment on construction 
equipment. 

• Comply with noise levels specified in facility design. 

Transportation  Construction truck trips and barge use, 
construction employee commute trips, 
road closures and associated traffic, 
transit, non-motorized impacts, and 
parking impacts 

Not expected • Coordinate with transportation services, local 
neighborhoods, property owners (where appropriate), 
school districts, and departments to minimize 
disruption with advance notice. 

• Develop a Traffic Control Plan for work within the 
right-of-way. 

• Avoid construction routes at congested intersections. 
• Maintain access for private roads and pedestrian and 

bicycles or detours, as applicable. 
• Provide off-street parking at staging areas for 

construction vehicles and on-site loading areas for 
material delivery and removal. 

• Prioritize ridesharing for construction workers, as 
possible. 

• Provide traffic detour plans and post standard 
construction warning signs in advance of construction 
areas. 

• Provide access for emergency vehicles at all times. 
• Repair or restore the roadway right-of-way to its 

original condition or better. 
• Perform an evaluation(s) for feasibility of dock 

construction to support the barge, if necessary. 
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Resource Potential Impacts  Potential Significant Impacts  Potential Mitigation Measures  

Cultural 
Resources 

Risk of Encountering Archaeological or 
Cultural Resources; Temporary Visual 
and/or Auditory Impacts on Historic Built 
Environmental Resources 

• On-Shore Alternative, Upland Alternative, and 
Pump Station Improvements (Construction) – 
Likelihood to encounter and/or disturb cultural 
resources. 

• Develop and implement an Inadvertent Discovery 
Plan (IDP), as appropriate. 

• Develop an Archaeological Monitoring Plan and 
conduct on-site observation of excavations by an 
archaeologist, if determined appropriate. 

• Potential additional coordination with the Department 
of Archaeology and Historic Preservation (DAHP), 
and any Affected Tribes. 

Public Utilities  Disruption of Existing Above- and Below-
ground Utilities during Construction 

• Action Alternatives - Risk of system failure and 
loss of service and sewer backups. 

• No Action Alternative – Risk of system failure 
could cause sewer overflows and interrupt 
service to customers. 

• Coordinate and determine potential conflicts with 
other utilities and transportation departments to plan 
for shared construction and to avoid consecutive 
construction projects (road construction and other 
underground utilities). 

• Develop construction sequence plans and coordinate 
schedules to minimize service disruptions and provide 
ample advance notice if service disruption is 
unavoidable. 

• Utilize temporary pumping to continue service to 
LWWLL customers, if needed. 

• Conduct utility locates prior to ground-disturbing 
activities. 
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1.3.2 What is the difference between the alternatives? 
The difference between the alternatives is primarily related to their implementation location, the technical 
feasibility of construction methods with each alternative (further detail is provided in Section 2.6), and the 
location of the associated facilities (i.e., pump and flush stations). The alternatives identified and 
evaluated in this EIS and their primary differences are described below: 

• In-Water Alternative – Improvements would generally be located below the ordinary high water 
mark (OHWM) of Lake Washington; system infrastructure would either be relocated in-water or 
replaced in-water (see Figure 1-1). Potential construction methods include gravity sewer line via 
open cut construction or trenchless technology, cured in-place pipe, spiral wound pipe, slip lining, 
pipe bursting, or emerging technologies. Potential impacts would be primarily associated with the in-
water environment and adjacent environmental resources. 

 

Figure 1-1 
 In-Water Alternative 

• On-Shore Alternative – Improvements would generally be located between the residences, parks, 
commercial properties and/or public spaces, and OHWM of Lake Washington (see Figure 1-2). 
Potential construction methods include gravity sewer line via open cut construction or trenchless 
technology, or vacuum sewers. Potential impacts would be primarily concentrated on the on-shore 
area and associated human and environmental resources; however, construction could affect the 
aquatic environment. 
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Figure 1-2 
 On-Shore Alternative 

• Upland Alternative – Improvements would generally be located upland of the residences, park, 
commercial property and/or public space, and/or within the general vicinity of the public right-of-way 
(see Figure 1-3). The pump and flush stations connected to the lake line system are also located in the 
upland area. Potential construction methods include gravity sewer line via open cut construction or 
trenchless technology, vacuum sewers, or grinder pumps. Potential impacts would primarily be 
concentrated on the upland area and associated human and environmental resources. 

 

Figure 1-3 
 Upland Alternative 

• No Action Alternative – Continuation of existing operational strategies and maintenance of existing 
infrastructure in place. Methods could include cleaning and condition assessments and monitoring, 
piecemeal repair and replacement (projects one-by-one), emergency actions, and actions that are 
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taken to maintain or limit short-term degradation. Potential impacts would be concentrated where the 
existing system is located and could potentially affect the adjacent environmental resources. 

1.4 Are there any potential unavoidable adverse impacts? 
SEPA defines significant impact as “a reasonable likelihood of more than a moderate adverse impact on 
environmental quality” (WAC 197-11-794). Summarized below are the potential significant unavoidable 
adverse impacts associated with the Action Alternatives and the No Action Alternative. Refer to 
Chapter 6, Significant Unavoidable Adverse Impacts, for further discussion. 

• Land and Shoreline Use – Since most of the Lake Washington shoreline is developed for residential 
use, direct or indirect impacts on the adjacent properties and aquatic habitat during any construction 
of wastewater system improvements are likely unavoidable. To the extent possible, the City would 
avoid private property acquisition and displacement of residents or businesses if property is needed 
for a new facility (e.g., pump station). Significant unavoidable adverse impacts would occur if 
acquisition of private property or displacement of residents or businesses were required to implement 
the Plan. 

• Earth Resources – The No Action Alternative could result in significant impacts on the earth and 
soils of the Plan area in the future, as the system continues to age, should a system failure occur. The 
frequency and likelihood of failure of the system as it ages would also increase. Undetected leaks 
over an extended period could contaminate adjacent soils and increase the potential for erosion. 

• Surface Water Resources – Although the Management Plan Action Alternatives would reduce the 
risk of surface water contamination by updating the aging system, the risk of system failure cannot be 
completely eliminated by any of the alternatives. If a system failure occurred in or near Lake 
Washington and its tributaries, it would impact water quality by releasing untreated wastewater, 
which could degrade water quality, impact fish habitat, and create a public health and safety hazard 
by releasing bacterial and chemical pollutants. The risk of system failure cannot be eliminated and is 
considered a significant impact. The frequency, likelihood, and potential impact of failure is higher 
with the No Action Alternative than with any of the Action Alternatives due to the age and condition 
of the existing system. 

• Fish and Aquatic Resources – Habitat alterations from emergency repairs, along with turbidity and 
dissolved oxygen impacts associated with emergency repairs under the No Action Alternative, have 
the potential to have significant impacts on fish and aquatic resources if unplanned in-water repairs 
occur outside of the in-water work windows for fish species. 

• Public Utilities – Impacts from system failure could result in a loss of service for some customers 
and sewer backups. Although the likelihood of a system failure is low, no mitigation measures could 
completely eliminate the possibility of an incident or the resulting impacts. Therefore, the result of 
system failure is considered a significant adverse impact on public utilities. While this impact is 
present with all alternatives, the No Action Alternative poses a higher risk of failure than any of the 
Action Alternatives. 
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1.5 What are the cumulative impacts of the Management 
Plan? 

Cumulative impacts are the effects that may result from the incremental impact of an action when added 
to other past, present, and reasonably foreseeable future actions. “Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time” (40 Code of 
Federal Regulations [CFR] 1508.7). Plan elements could be constructed in areas that may have recently 
been subject to other construction projects or will be subject to construction of future planned projects. 
The cumulative impacts associated with the Management Plan relate largely to construction of the Action 
Alternatives. 

The Management Plan could potentially result in cumulative impacts associated with extended 
construction impacts from Plan improvements that would require long-term construction and may overlap 
with other construction activities in the Plan area. Long-term construction could contribute to surface 
water impacts from ongoing runoff based on the location of the existing infrastructure. Proper 
construction best management practices (BMPs) to control runoff would be implemented. 

The long-term effects of construction-related impacts can negatively affect residents, businesses, and 
those who access or travel to the area, resulting in impacts that range from temporary inconvenience to 
construction fatigue on residents, businesses, and recreational activities. 

Transportation capital projects and neighborhood projects may occur concurrently within the Plan area. 
Due to the potential extended timeframe of Plan implementation, many major ongoing projects in the Plan 
area are expected to be completed by the time some of the Plan improvements will be built. 

The primary construction impacts related to improvements from the Action Alternatives would include 
traffic and slowdowns, increased dust and emissions, and construction noise. Many neighborhoods, 
residents, and workers may experience ongoing construction noise and traffic delays for years from 
unrelated construction efforts. “Construction fatigue” could be worse in neighborhoods that have seen a 
high level of construction for other projects in recent years or that would experience extended 
construction times. Impacts from construction could be offset by deferring construction in areas where 
construction has occurred under other Plan improvements. To the greatest extent practicable, the City 
would try to schedule construction projects to minimize neighborhood impacts and reduce overall 
construction-related impacts in affected communities. The City may need to coordinate closely with the 
proponents of major projects to minimize the potential for cumulative impacts; however, some level of 
cumulative impact is likely unavoidable. As appropriate, site-specific mitigation during the review period 
for each individual improvement would be developed. 

The Action Alternative improvements would have long-term benefits to the environment and customers 
by providing a more reliable level of service and extending the life of the lake line system while 
minimizing risk to the environment. After construction, the lake line system would be less likely to fail 
and able to be maintained more efficiently, resulting in a lower risk of environmental contamination from 
system failures. In addition to protecting water quality in Lake Washington, this would reduce the 
potential for human health risks associated with potential system failure and provide benefits to existing 
customers. Cumulative impacts are not expected from the No Action Alternative; however, the No Action 
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Alternative has the highest probability of minor or major system failure out of all the alternatives, which 
would threaten environmental conditions. 

1.6 What are the areas of concern? 
The Lake Washington lake line pipes are deteriorating in many places and are known to be partially filled 
with debris in places. Without implementation of improvements, potential pipe failures could result in 
economic, environmental, and social costs, threatening sensitive shoreline habitat, closing beaches, and 
interrupting wastewater service to homeowners. As with all major infrastructure improvements and 
construction, there will be difficult decisions and areas of concern associated with implementation of the 
Plan. Improvements to extend the useful life of the lake line system may require a significant commitment 
of funding to construct major infrastructure projects or programs. Concerned parties will likely have 
questions about the Management Plan regarding funding and prioritization of projects, tradeoffs, and 
coordination with other projects that may take place concurrently. The timing of strategy or improvement 
implementation is a potential concern, and a wide range of viewpoints can be expected. 

Timing of the construction of system improvements under the In-Water Alternative would also be 
restricted by the Washington Department of Fish and Wildlife (WDFW) and U.S. Army Corps of 
Engineers (Corps) established in-water work windows in Lake Washington for fish species. Additionally, 
construction of system improvements in a highly developed mostly residential setting where limited 
undeveloped land is available will result in difficult siting decisions that could require short-term or 
permanent impacts on existing land uses, including the potential for impacts on parks or recreational 
facilities, private property, or community facilities. These challenging siting decisions will be present 
particularly in the On-Shore and Upland Alternatives. 

Construction-related traffic impacts will be of considerable concern to affected residents and business 
owners. Some neighborhoods in the Service Areas have been the location of previous major construction 
projects and may experience additional construction-related impacts as part of implemented alternatives. 
The City would follow its policies regarding the siting of wastewater system infrastructure and facilities, 
which give preference for City-owned or other public property and rights-of-way, but there may be 
concern if private sites are identified. 

1.7 How has the public been involved with the 
development of the Management Plan and the EIS? 

Public engagement is an important part of both the Management Plan and SEPA processes. The City has a 
Lake Washington Lake Line Management Plan website (https://bellevuewa.gov/city-
government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line), 
where they solicited comments on the Plan via an online survey, email, and phone number. Between July 
2022 and December 2023, Bellevue Utilities facilitated virtual public meetings, more than 20 community 
briefings, several online open houses with accompanying community surveys publications, and a series of 
in-person community events to collect input from project neighbors and partnering jurisdictions for the 
Management Plan (see Appendix E for the Lake Washington Wastewater Lake Line Management 
Plan Community Outreach Summary [Appendix E is a new appendix included with the Final EIS]). 
Other engagement efforts included postcard mailings, engagement in communities in eight languages, 

https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
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article publications, social media and website updates and posts, and community poster placement and 
distribution. 

Community feedback included input on the most important consequences to consider in the event of a 
lake line failure, evaluation factors, and water quality. When asked about the consequences to consider in 
the event of a lake line failure, the majority of people prioritized the difficulty of repair or replacement of 
a lake line, the number of customers impacted, and the risk to the environment. In regard to evaluation 
factors, community members ranked impacts on land use and property easements, environmental impacts, 
and the feasibility of long-term maintenance as most important. Some people shared a desire to maintain 
Lake Washington’s water quality and to protect native habitat. Additional input included a desire for long-
term and sustainable solutions to prevent further disruption to Lake Washington and to prioritize the 
impacts on the community members over the cost of the project (see Appendix E for more details). 

Consistent with SEPA, the City collected EIS scoping comments through a Lake Washington Sewer Line 
EIS Online Open House extending from July 11 to August 5, 2022, a virtual public scoping meeting on 
Tuesday, July 26, 2022, and via email. By the close of the scoping period, the City had received six 
different comments—two comments were submitted via the Engaging Bellevue comment portal, and four 
comments were submitted via email. Comments were summarized in a final Scoping Report that 
identified the major topics and themes contained in the comments, and the scoping summary was posted 
to the City’s website. See Appendix A for the Scoping Report (Appendices A through C are included with 
the Draft EIS but not reproduced in the Final EIS). 

Bellevue Utilities also hosted an online open house on the EngagingBellevue.com platform. The online 
open house was live from Monday, July 11 to Wednesday, August 31, 2023, extending longer than the 
scoping period. The online open house shared information about the Lake Washington lake line system, 
why a Management Plan and EIS are needed, and potential alternatives for the aging lake lines. 

Public comments were invited on the Draft EIS, and an EIS Online Public Meeting took place to solicit 
comments on the Draft EIS. All public comments received during the Draft EIS comment period were 
considered and are addressed, and comment topics are summarized below. Comments on the Draft EIS 
were received from individuals, government entities, and a local corporation. Comments from individuals 
focused on the lake line system location related to private property and potential improvement preferences 
on private property. Government entity and local corporation comments were primarily related to 
regulations and additional analyses to be followed as the improvements are determined and move into 
future analyses and requested ongoing coordination. The full comments and responses are included in 
Appendix D, Draft EIS Comments and Responses (Appendix D is a new appendix included with this 
Final EIS). 

1.8 How will the Plan be implemented? 
The purpose of the Management Plan is to provide an overarching guidance document for the 
management of the lake line system, similar to the Wastewater System Plan, Water System Plan, or 
Emergency Water Supply Master Plan (City of Bellevue 2017a, 2023a). It is intended to be a living 
document that will change as additional data are collected, future studies and analyses are completed, City 
budget priorities are identified, and in tandem with changing permitting regulations. As such, the 

https://www.engagingbellevue.com/


Chapter 1. Introduction & Summary 

1-15 

 

City of Bellevue Lake Line Management Plan 
SEPA Final EIS 

ESA / D201901003.02 
June 2024 

implementation of typical operational and capital improvement strategies will require future phases of 
analysis at a more project-focused level. 

The Management Plan will be incorporated as an appendix to the City’s Wastewater System Plan at the 
time the Wastewater System Plan is next updated. The current version of the system plan is the 2013 
Wastewater System Plan, adopted by City Council via Resolution 8771 in July 2014; the King County 
Council adopted the plan via Ordinance 17968 in February 2015. The Washington State Department of 
Ecology (Ecology) approved the Plan in May 2015. At the time of the publication, the City expects that 
updates to the Wastewater System Plan will begin in 2024, followed by the adoption of the Wastewater 
System Plan (including the Management Plan as an appendix) by City Council. Programmatic plans 
typically establish broad policies or guidelines for future actions or projects, potentially affecting various 
aspects of the environment. The City Council’s adoption of the Management Plan is the SEPA action as 
the approval process involves governmental decision-making that may have environmental implications. 

The City may need to adopt policies to support the implementation of the Upland, On-Shore, and In-
Water Alternatives. Much of the existing lake line system is a legacy system that was installed before the 
current adopted policies. Policy modifications or additions are required to support the operational and 
capital improvement strategies, which could include replacement of the lake line system as part of the 
Service Area preferred alternative(s) (see Section 1.9 of the Final EIS for more details on policy 
considerations). 

The policies allow the City to work toward systematically implementing the Action Alternatives to 
upgrade the lake line system. A failure or delay in enacting the required supporting legal framework 
associated with the lake line alternatives, emergency repairs, and continued operation and maintenance 
make the City more vulnerable to infrastructure failures over time. 

Future project-level analyses will occur after the completion of the Management Plan. No new specific 
capital improvements or projects are planned or proposed to be constructed as a result of adoption of the 
Plan; however, the purpose of the Plan is to inform and guide the identification, selection, timing, and 
implementation of future capital improvement projects. While the capital improvement projects are being 
selected for implementation, the Plan also recommends interim actions (i.e., pump and flush station 
improvements, emergency repairs, and other system improvements) to be taken. Future repair, 
replacement, or maintenance activities of the wastewater lake line and associated facilities will require 
separate project-level environmental review. The future project-level review(s) will inform decision-
makers about site-specific, project-level environmental impacts and mitigation. 

1.9 What are the policy considerations? 
Much of the existing City sewer lake line system was constructed ahead of development of many of the 
City’s policies and codes. The City also has sewer system agreements in place with neighboring 
communities and King County. A review of these existing City policies, codes, and agreements was 
needed to identify modifications or additions that would be required to implement each sewer lake line 
alternative. Refer to Chapter 4 of the Management Plan for further discussion. 
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1.9.1 In-Water Alternative 
Should the City proceed with the In-Water Alternative, additional federal, state, and local permitting 
efforts would be required to address environmental and aquatic impacts, define associated mitigation 
measures, and demonstrate that the Plan objectives cannot be achieved by siting the sewer lake line in any 
other location. For example, federal permits would include a Section 10 and/or Section 404 permit(s) 
from the Corps for in-water infrastructure, where the premise of the Section 404 program is to not permit 
discharge of dredged or fill material, including construction dredging activities, if a practicable alternative 
exists that is less damaging to the aquatic environment. Also, the City may need to update its Shoreline 
Master Program because the program currently discourages new lake line features and encourages 
moving new lake line facilities away from the shoreline (utility systems in a shoreline area are subject to 
Substantial Development Permit(s) or exemption requirements [Bellevue City Code [BCC] 20.25E.030]). 
Similarly, other communities served by the City’s sewer system may need to update their Shoreline 
Master Programs. 

1.9.2 On-Shore Alternative 
Since the On-Shore Alternative calls for gravity pipes and force mains proximate to the Lake Washington 
shoreline, the City may need to update the Shoreline Master Program because of the existing language 
about encouraging moving new lake line facilities away from the shoreline. The City may need update its 
ownership and/or easement policies specific to the sewer lake line along shorelines. The City may need to 
update its Sewer Utility Code (BCC 24.04) to clarify who operates and maintains onshore pipe and 
laterals and for who pays for restoration and/or protection of structures within utility setbacks. The City 
may also consider establishing a shoreline buffer within its Sewer Code. 

1.9.3 Upland Alternative 
To implement the Upland Alternative, the City may need to update its ownership and/or easement policies 
specific to grinder pumps and force mains. The City may need to update its Sewer Code to: 

• Change the type of service from gravity to grinder pumps. 

• Specify who owns and operates/maintains upland assets (grinder pumps and force mains). 

• Accommodate potential sewer configurations of the Upland Alternative (e.g., more than four 
properties connected to a private system). 

• Allow for the City to maintain private facilities and construct new private facilities, and who obtains 
permits for their construction. 

The City may need to update its ownership and/or easement policies specific to an upland sewer line and 
update the agreements between private landowners and the City specific to lake lines. 

Upland assets would be built in compliance with Ecology Guidelines for Sewer Works Design (Ecology 
2023) and City Building Code, with City Building Code to be reviewed to allow for the City to construct 
new private facilities as mentioned above. 
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1.9.4 Summary of Policy Considerations 
To implement the Management Plan regardless of alternative, the City may need to conduct a detailed 
public process with specific alternatives identified by location. The City may need to determine financial 
policies regarding payment structure to fund the Plan. A review of existing City policies, codes, and sewer 
system agreements in place with neighboring communities and King County occurred in order to identify 
modifications or additions that would be required to implement each alternative. Regardless of 
alternative, the City may need to modify the Sewer Utility Code and update the Bellevue Utilities 
Wastewater System Plan. 

In addition to the policy considerations listed above, the following are recommended regardless of 
alternative: 

• Develop Operations & Maintenance (O&M) Standard Operating Procedures (SOPs) specific to the 
Lake Washington sewer lake line. 

• Revise the Bellevue Utilities’ Engineering Standards for Sewer (City of Bellevue 2024). 

• Revisit the franchise agreement with Yarrow Point regarding the responsibilities for relocation of 
facilities. 

Refer to Chapter 4, Policy Considerations, of the Management Plan for further details and descriptions. 

1.10 What future project-level analyses will be conducted? 
The Management Plan will provide a framework for the City to evaluate options for the repair and/or 
replacement of segments of the Lake Washington wastewater lake line system. As described in Section 
1.2, this non-project EIS is being prepared to provide a basis for later review of improvements and assist 
in the selection of future improvements based on the Management Plan. As part of the non-project EIS 
process, the selection of future improvements will be informed by the analysis of potential environmental 
impacts from implementing the Management Plan alternatives evaluated in the EIS and be tailored to the 
best improvement at a specific location based on the unique location constraints. Additionally, the future 
improvement-level environmental analyses can incorporate and expand on the environmental issues 
identified during the non-project stage for each specific location and improvement type. The results of 
this non-project EIS will inform future improvement decisions and minimize unforeseen constraints as 
improvements proceed to the permitting and implementation stage. 

1.11 What interim actions could occur? 
The Management Plan recommends that the City implement the capital improvements in each Service 
Area in order of risk-based priority, where the highest risk Service Areas will be improved first for 
efficiency in system function, design, permitting, and outreach. Service Areas were categorized into the 
following planning periods for implementation of the capital improvement strategies: near-term, medium-
term, and long-term, based on the overall risk score for each Service Area. However, interim 
improvements, such as pump and flush station improvements, designation of emergency repair funds, and 
other system improvements, are recommended in all Service Areas while the capital improvements 
(preferred alternative[s]) are being implemented during the longer planning periods (medium and long-
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term). Ongoing cleaning and inspection to keep the lake line system functioning is a necessary interim 
action, in addition to development of a robust Emergency Response Plan and applicable resources to 
maintain the system and prolong the estimated useful life. Recommended pump and flush station 
improvements from the 2015 Wastewater Pump Station Evaluation Final Report (MSA 2015) were 
prioritized for implementation in the near-term planning period and would be implemented based on how 
large the recommended improvements to the pump and flush stations were, deficiencies occurring during 
the modeled 25-year storm, in addition to input from City Operations and Maintenance staff for stations 
with a history of performance deficiencies. See Section 2.8 of the Final EIS for the alternative and 
implementation period based on prioritization for each Service Area. 

It is recognized that it is infeasible to immediately take action on all areas of the lake line system. It is 
also impossible to predict future failures of the lake line with certainty. As such, prioritization of resources 
and planning efforts for emergency repairs and continued operations is needed. 

1.12 What emergency actions could occur? 
Ongoing maintenance of the current lake line system is vital until the new operational and capital 
improvements strategies are in effect. However, the City may face implementation challenges because of 
capacity and funding. Future lake line failures are unpredictable, so prioritizing resources for emergencies 
is key. Recommendations focus on easing the burden of emergency responses, many of which can be 
handled by City staff. Emergency planning recommended to be implemented in the near-term planning 
period includes developing an Emergency Response Plan, developing standard details for repair 
applicable to the continued function or construction of a replacement in-kind system, and creating a roster 
of contractors for repair and procurement of materials. 

The City recognizes the importance of a detailed lake line repair Emergency Response Plan to mitigate 
the potential environmental and public health impacts associated with such incidents. The ability to 
swiftly address and rectify sewer overflows is key to maintaining the public’s trust of the City as a public 
utility provider. Having a robust lake line repair Emergency Response Plan in place is essential to 
minimize potential loss of service and environmental damage. 

Delaying improvements to the lake line system presents risks. The inaccessibility and inherent risk of the 
lake line system has led to previous system failures, which are expected to continue. Mitigation 
requirements associated with expedited and emergency actions can be significantly higher than a planned 
action. The threshold between what is considered repair or replacement is largely project-specific, and 
different regulatory agencies may have differing interpretations. The following are potential 
considerations to evaluate whether a proposed project is considered a repair or replacement: (1) 
determining the percentage of the system being replaced, and setting a percentage threshold over which is 
considered replacement instead of maintenance; (2) examining the location of the system; repair if it 
remains in the same location (minor deviations may be permitted), replacement if not; and (3) examining 
the purpose of the system; repair if it serves the same purpose (minor upgrades may be permitted), 
replacement if not. 
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1.13 What are the benefits of implementation and 
disadvantages of delayed implementation? 

Per SEPA rules (WAC 197-11-440 (5)(c)(vii)), the benefits and disadvantages of delaying the 
implementation of the proposal (Plan), as compared with possible approval at this time, were evaluated. 
Several system issues could occur over time without implementation of the Management Plan. The 
infrastructure may experience problems such as leaks, blockages, external damage, or failure of the pump 
and flush stations. The lake line system is especially at risk as various modes of failure can disrupt service 
for multiple customers. For instance, a mid-line blockage or malfunction at a flush or pump station could 
affect all customers served by that reach. Sanitary sewer issues (relative to other utility emergencies) are 
particularly notable due to their potential impact on the environment and public health. Since most of the 
lake line system is located on private property or in inaccessible areas, both planned and unplanned 
disturbances could substantially affect residents. Proactive, timely, and regular maintenance is essential to 
uphold the functionality of the existing and any future replacement lake line system. Implementation of 
the Management Plan will allow the City to be prepared for unexpected failures, by developing an 
Emergency Response Plan and securing a dedicated emergency repair fund; gathering additional data and 
renewing individual assets to provide a more accurate remaining useful life, which could allow for a more 
gradual fundraising strategy and realistic project delivery approach; and using a programmatic approach 
to develop a repeatable framework that can be applied to subsequent service areas. 
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CHAPTER 2 
Description of the Lake Washington Wastewater 
Lake Line Management Plan and Alternatives 

2.1 Location 
A portion of the Lake Washington wastewater lake line system is owned and operated by the City of 
Bellevue, serving customers in multiple jurisdictions. The portions managed by the City of Bellevue are 
located along the shoreline of Lake Washington within the following areas (see Figure 2-1): 

• Bellevue 

• Beaux Arts 

• Medina 

• Hunts Point 

• Yarrow Point 
• King County (unincorporated) 

2.2 Overview of the Existing Wastewater Lake Line System 
The lake line system includes approximately 14.6 miles of lake lines along the Lake Washington shoreline 
with 15 pump stations and eight flush stations. The lake lines are sewer pipes that follow the shoreline of 
Lake Washington underwater and in some cases on land adjacent to the lake. Approximately 9 miles of 
these pipelines are cast iron, 3 miles are asbestos cement, and 1 mile is unknown and miscellaneous 
material types. Most of the lake line system was constructed in the 1950s and 1960s. Wastewater enters 
the lake line through City-owned collectors, pump stations, and numerous private lateral side-sewers that 
discharge directly to the lake line. 

The lake line system relies on pump and flush stations to convey wastewater to the gravity system or 
King County Wastewater Treatment Division (WTD) regional conveyance system. The City’s lake line 
pump and flush stations are commonly located on the waterfront and on private properties, often resulting 
in difficult access. Pump and flush stations convey flows through the lake lines and then discharge flow in 
the upland sewer system. 
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Figure 2-1 
 Lake Washington Lake Line System Location 
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In 2016, a preliminary condition assessment showed varying degrees of aging in the lake line pipes and 
interior pipe linings (Tetra Tech 2016). The current system is an operational challenge, primarily because 
the system is located under a sensitive lake environment, and in many cases, maintenance access is only 
available through private property. The flat pipe slopes that have resulted from settlement and changes in 
the lakebed over time and the lack of pipe access for regular cleaning operations in a sensitive lake 
environment have made operational maintenance of the current system a challenge. The lake line system 
pipes are aging in many places, and some locations are known to be partially filled with debris. Since 
some sewer rehabilitation alternatives require a clean host pipe, cleaning of these lake lines in the future is 
a priority (if it can be done without risking further damage to aging pipes) if certain rehabilitation 
alternatives are considered. If the pipeline is kept in the same alignment as it is now, these constraints 
would likely continue to hinder future O&M. Additionally, components of the lake line system may begin 
to fail, and without advance planning could cause a loss of service to residents and extensive risk to the 
water quality and the sensitive lake environment. 

2.2.1 Components of the Lake Line System 
Lake line systems require multiple components to function. An overview of the Lake Washington sewer 
lake line system is shown in Figure 2-1 and system components are summarized below. 

• Flush Stations – Flush stations that use lake water to “flush” – or assist the movement of sewage – 
through the lake line. Flush stations are typically run at least once per day on a set schedule, often 
overnight when sewer flows are lowest to maximize flushing effectiveness. 

• Pump Station (PS) – Pump stations are used to convey flows from and through the lake line systems 
and then discharge flow into the upland sewer system. 

• Lake Lines – Wastewater conveyance pipelines buried near the shoreline in Lake Washington or in 
some cases on the shoreline. In the 1990s and early 2000s, several capital improvement plan projects 
placed rock over the most vulnerable locations. The lake lines have unique and complex hydraulics 
that require different operation from the City’s gravity collection mains and force mains. 

• Lake Line Cleanouts and Maintenance Holes – Access points to lake lines within Lake Washington 
that are largely only accessible by boat. 

• Force Mains – Pressurized pipelines conveying wastewater from pump stations to upland sewer 
systems. 

• Recirculation Maintenance Holes – Specialized maintenance holes that protect low-lying customers 
by limiting the pressure in the lake lines. Once the downstream operating capacity of the lake line is 
reached, the recirculation returns excess flows to the pump station, rather than forcing additional flow 
at a higher pressure that may cause backups to low-lying customers downstream. 

• Customer Lateral Side-Sewers – Pipes that connect from the private customer homes and business 
lines on land to the Lake Washington lake lines. A portion of lateral side-sewers (5 feet) are located 
within the City’s sewer easement and are maintained by the City. Many lateral side-sewers serve more 
than one customer. 

• Gravity Mains – Publicly owned gravity pipelines conveying wastewater throughout the system. A 
limited number of gravity mains convey upland flow into the lake lines in Lake Washington. 
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Figure 2-2 provides a schematic of the operation and function of a typical lake line system. Typical 
operations are shown on the figure: 

• Flows from customers enter the lake line via customer lateral side-sewers and gravity sewers. 

• Sustained high flows cause higher pressures in the lake line. These flows may be from a combination 
of upstream flush and pump stations and infiltration and inflow (I&I) from customer lateral side-
sewers and gravity sewers. The pressure is based on the elevation of the recirculation pipe within the 
recirculation structure and set in relation to the hydraulic gradient data charts. Once the highest 
pressure/flow is achieved in the lake line, the recirculation back to the wet well will cause the station 
to overflow due to capacity along with overcoming pumping capacity. See description of recirculation 
maintenance holes below. 

• Recirculation maintenance holes return flow to wet wells to maintain lower lake line pressure. The 
pressure regulation that occurs is set by the physical open end of pipe elevation of the recirculation 
pipe within the recirculation maintenance hole. 

• At most stations, very high wet well levels caused by excessive inflows are relieved by an overflow to 
Lake Washington. 

 
*HGL = Hydraulic grade line 

Figure 2-2 
 Typical Lake Line System Operation 

2.3 Planning Context 
There is potential that components of the lake line will begin to fail, potentially causing a loss of service 
to residents and risk to the sensitive lake environment, and advanced planning to reduce risk is necessary. 
Bellevue Utilities is developing the Lake Washington Wastewater Lake Line Management Plan (the Plan) 
to guide the repair, replacement, and maintenance of the lake line system. The Plan will ensure the City 
can continue to provide safe and reliable sewer service to the community and protect public health and the 
sensitive Lake Washington ecosystem. 
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The Management Plan documents a long-range approach to rehabilitation or replacement of the lake line 
and connected pump and flush stations. The Plan consists of eight major elements, including Introduction, 
Existing System, System Alternatives and Other System Improvements, Policy Considerations, Service 
Area Plans, Financial Considerations, Implementation Plan, and Hydraulic Model. Service Area Plan 
refers to the multiple capital and other system improvement strategies, including the preferred 
alternative(s), that are applied to specific components of the system within the Service Area (Chapter 4 of 
the Management Plan). 

2.4 How were the Service Areas developed? 
The lake line system has been divided into six “Service Areas” for analysis and planning. The 
Management Plan team is reviewing information about the lake line system to develop strategies for 
future repair, replacement, or maintenance in these Service Areas. Some sections may not require work; 
others will require repair, replacement, or maintenance. 

The Service Areas were developed based on sections of the lake line with similar characteristics. A 
Service Area includes all attributes of the lake line system such as the lake line pipe, pump/flush stations, 
recirculation maintenance holes, cleanouts and lateral side-sewers, as well as the characteristics of the 
basin such as parcels/customers, topography and land cover, zoning, critical areas, docks, and bulkheads. 
Service Areas are used for efficiency or interdependencies of hydraulic function, construction 
sequencing/methodology, and permitting. 

2.4.1 Overview of the Service Areas 
The locations of the six Service Areas dividing the Lake Washington sewer lake line system are shown in 
Figure 2-3; the length and pump stations in each Service Area are listed in Table 2-1, followed by a 
description of each Service Area from north to south. 

Portions of the shoreline of the Service Areas contain infrastructure to address erosion, including 
bulkheads. According to a 2001 study, 70 percent of Lake Washington’s shoreline was armored with 
concrete, riprap, sheet pile, or another type of bulkhead (City of Seattle 2013). 

Hunts Point and Yarrow Point Service Area 
The Hunts Point and Yarrow Point Service Area (approximately 3.2 miles of lake line) covers the entirety 
of the lake line system in the cities of Hunts Point and Yarrow Point, including a portion of Yarrow Bay 
and Cozy Cove Bay, and fully encompasses the peninsula of Hunts Point. The Hunts Point and Yarrow 
Point Service Area spans from approximately 0.15 mile north of Morningside Park following the Lake 
Washington lake line system to incorporate the system in Hunts Point, ending where Fairweather Bay 
intersects the peninsula containing Fairweather Place roadway. 
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TABLE 2-1 
 SERVICE AREA LENGTH AND STATIONS 

Service Area  Approximate Pipe Length 
(Linear Feet)1 

Approximate Parcels 
Served1 Pump and Flush Stations 

Hunts Point and Yarrow Point 16,755 587 

Flush Station #1 
Yarrow Point Pump Station 
Cozy Cove Pump Station 
Hunts Point Pump Station 
Flush Station #2  

Evergreen Point 8,423 172 

Evergreen East Pump Station 
Evergreen West Pump Station 
Fairweather Pump Station 
Flush Station #3*  

Medina South 12,320 213 

Flush Station #3* 
Lakecrest Pump Station 
Medina City Hall Pump Station 
Flush Station #4 

Meydenbauer Bay 9,082 448 

Flush Station #5 
Flush Station #6 
Parkers Pump Station 
Grange Pump Station 
Meydenbauer Pump Station 

Killarney 12,965 336 
Flush Station #7 
Killarney Pump Station 

Newport South  10,175 149 
Pleasure Point Pump Station 
Bagley Pump Station 
Flush Station #8 

1. Numbers are approximated based on the best available GIS information and are not confirmed by survey information. 
* Note that Flush Station #3 is at Service Area boundaries and is necessary for the operation of the lake line system in both areas. 

 

The Hunts Point and Yarrow Point Service Area serves approximately 587 parcels, which are zoned 
primarily as residential and contain approximately 154 private docks with interspersed bulkhead 
infrastructure. The existing zoning in the Hunts Point portion of the Hunts Point and Yarrow Point Service 
Area is single-family residential on lots ranging from 20,000 to 40,000 square feet (sq ft) (R20 and R40) 
and public use or town park property (Town of Hunts Point 2007 Zoning Map). Similarly, in the Yarrow 
Point section, the zoning is Public Uses and single-family residential (R-15). The public use zoning is 
composed of Road End Beach Park and the Wetherill Nature Preserve (Town of Yarrow Point 2015 
Comprehensive Plan). 

The Service Area is primarily low-intensity development land cover with some medium intensity 
developed areas and sparse evergreen and deciduous areas and woody wetlands in Wetherill Nature 
Preserve. All of the shoreline of the Service Areas is located within a moderate to high liquefaction hazard 
area. The Hunts Point and Yarrow Point Service Area also contains the following critical areas: a landslide 
deposit at the northernmost point of Yarrow Point adjacent to Lake Washington, and some steep slopes on 
the east side of Yarrow Point (see Section 3.2). 
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Figure 2-3 
 Lake Washington Lake Line Service Areas and System Components 
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Evergreen Point Service Area 
The Evergreen Point Service Area (approximately 1.6 miles of lake line) covers a small portion of Hunts 
Point and the western side of the Fairweather Bay peninsula north of State Route (SR)-520; spans the lake 
line system into the City of Medina, Evergreen Point, and the portion of the system that intersects SR-520 
perpendicularly; and ends approximately 0.4 mile south of SR-520. 

The Evergreen Point Service Area serves approximately 172 parcels where the existing zoning is 
primarily single-family residential and parks and public places, including Lake Lane Park and 
Fairweather Nature Preserve and Park (Town of Hunts Point 2007 Zoning Map and City of Medina 2018 
Official Zoning Map). There are approximately 72 private docks along the shoreline and a City of Medina 
dock at Lake Lane Park. The land cover in the Service Area is primarily open space and low-intensity 
development with medium to high-intensity development for SR-520 and interspersed forest cover. The 
shoreline of the Evergreen Point Service Area is within a moderate to high liquefaction hazard area and 
contains a small landslide deposit along the shoreline north of NE 24th Street. 

Medina South Service Area 
The Medina South Service Area (approximately 2.3 miles of lake line) encompasses most of the lake line 
system in the City of Medina, beginning at the southern terminus of the Evergreen Point Service Area 
south of SR-520, and extends along the shoreline of Lake Washington following the lake line system to 
the edge of Groat Point at Meydenbauer Bay and covering about half of the Groat Point peninsula inland. 

The Medina South Service Area serves approximately 213 parcels and is zoned primarily as single-family 
residential and parks and public places, including Medina Beach Park and Viewpoint Park (City of 
Medina 2018 Official Zoning Map). There are approximately 75 private docks along the shoreline and a 
City of Medina dock at Viewpoint Park at 84th Avenue NE. The land cover in the Service Area is partially 
evergreen forest and open space development with areas of low to medium intensity development in the 
southern portion. The shoreline of the Medina South Service Area is within a moderate to high 
liquefaction hazard area and also contains the following critical areas: interspersed areas of landslide 
deposits west of Evergreen Point Road near 73rd Avenue NE and steep slopes along Lake Washington for 
the span of Evergreen Point Road. 

Meydenbauer Bay Service Area 
The Meydenbauer Bay Service Area (approximately 2.1 miles of lane line) covers the eastern portion of 
Groat Point, the lake line system along Meydenbauer Bay and Whalers Cove, and ends approximately 
where SE Shoreland Drive turns south as it intersects SE Shoreland Place. The Meydenbauer Bay Service 
Area is located partially in the City of Medina to the west and transitions into the City of Bellevue on the 
east approximately where Overlake Drive E meets Lake Washington Boulevard NE. 

The Meydenbauer Bay Service Area serves approximately 448 parcels, which are zoned primarily as 
residential, specifically single-family residential in the City of Medina and single- and multi-family 
residential in the City of Bellevue and contains approximately 92 private docks (City of Medina 2018 
Official Zoning Map and City of Bellevue 2015 Comprehensive Plan). Clyde Beach Park and 
Meydenbauer Bay Beach Park are located in the residential zoned areas as a land use compatible with the 
low residential density. The land cover in the Service Area is mostly low and medium density with higher 
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intensity development near Downtown Bellevue and interspersed forested areas. The shoreline of the 
Meydenbauer Bay Service Area is also located within a moderate to high liquefaction hazard area and 
areas of landslide deposits along Overlake Drive E and SE Shoreland Drive, with steep slopes east of 
Overlake Drive E and adjacent to SE Shoreland Drive. 

Killarney Service Area 
The Killarney Service Area (approximately 2.1 miles of lake line) begins at the terminus of the 
Meydenbauer Bay Service Area south along the lake line system in the City of Bellevue, encompasses the 
lake line system in Beaux Arts Village, and extends approximately 0.2 mile south of Interstate 90 (I-90). 

The Killarney Service Area is zoned primarily as single-family residential and public parks and public 
spaces, including Chism Beach Park, Burrows Landing Park, Chesterfield Beach Park, and Enatai Beach 
Park within Bellevue; it serves approximately 336 parcels and contains approximately 93 private docks 
(City of Bellevue 2015 Comprehensive Plan and Town of Beaux Arts Village 2015 Comprehensive Plan). 
The portion of the Service Area in the Town of Beaux Arts Village along the shoreline is privately owned 
by the Western Academy of Beaux Arts (incorporated in 1908) and was designated as Open Space under 
RCW 84.34 by the Town of Beaux Arts Village in 1972; single-family residential properties are on 
average more than 150 feet inland from the shoreline. 

The land cover in the northern portion of the Service Area is a mix of open space, low-intensity 
development, evergreen and deciduous forested areas, and evergreen forest along the shore in Beaux Arts 
Village, with higher intensity development in the southern section near the I-90 bridge. The shoreline of 
the Killarney Service Area is located within a moderate to high liquefaction hazard area and contains the 
following critical areas: landslide deposits west of 94th Avenue SE and at Chism Beach Park; location 
atop the Seattle Fault Zone in the southern section of the Service Area, which puts the area at risk for 
shallow crustal earthquake and surface rupture; and steep slopes along most of the shoreline. 

Newport South Service Area 
The northern terminus of the Newport South Service Area (approximately 1.9 miles of lake line) is 
approximately 1.5 miles south of the southern terminus of the Killarney Service Area. The connecting 
pipeline between the Killarney Service area and the Newport South Service is located upland (the pipeline 
is not located in the lake in this segment). Beginning at the southern portion of Newcastle Beach Park, the 
Newport South Service Area extends following the lake line system in the southern portion of the City of 
Bellevue into unincorporated King County, parallels Interstate 405 (I-405) to the east and ends 
approximately 500 feet north of the Virginia Mason Athletic Center in Renton. 

The Newport South Service Area serves approximately 149 parcels and within Bellevue is zoned as 
single-family residential and in King County as residential, with 6 dwelling units per acre (R-6) and 
contains approximately 98 private docks (City of Bellevue 2015 Comprehensive Plan and King County 
2018 iMap). The land cover in the Service Area is mostly low to medium intensity development, which 
includes the I-405 roadway with some open space developed areas. Similar to the other Service Areas, the 
shoreline of the Newport South Service Area is also located within a moderate to high liquefaction hazard 
area, and contains the following critical areas: landslide deposits along Lake Washington Boulevard SE 
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and Hazelwood Lane SE, location atop the Seattle Fault Zone putting area at risk for shallow crustal 
earthquake and surface rupture, and steep slopes adjacent to I-405. 

2.5 EIS Alternatives 
The City is considering four different alternatives in the Management Plan. Potential solutions could take 
place in the lake, on land, and on individual properties. It is important to note that different areas of the 
system will have different selected alternatives. There will not be one alternative selected for the entire 
lake line. 

Consistent with SEPA, the non-project EIS also evaluates the No Action Alternative, which describes 
what would occur if the Management Plan Action Alternatives are not implemented and includes potential 
operational strategies. Development of the Management Plan is also part of the No Action Alternative by 
identifying strategies for operation and maintenance to consider if the Action Alternatives are not fully 
implemented. 

2.5.1 In-Water Alternative 
With the In-Water Alternative, any permanent system improvements to infrastructure would be generally 
located below the OHWM of Lake Washington (refer to Figure 1-1 for depiction). Depending on system 
components and conditions, system infrastructure would be relocated in-water or replaced in-water. If an 
in-water pipeline is decommissioned, the decommissioning would comply with permit conditions, but the 
pipeline segment would likely be emptied, capped at both ends, and left in place to minimize the risk of 
contamination or future issues. Removal of the pipeline segment would likely cause more disturbance to 
the lakebed to remove it than leaving it in place. 

Various pipeline replacement technologies and rehabilitation approaches could be used. Implementation 
methods may include: gravity sewer line via open cut construction, gravity sewer line via trenchless 
construction, trenchless rehabilitation (cured-in-place pipe [CIPP], spiral-wound pipe [SPR], slip lining, 
pipe bursting, emerging technologies), new or retrofitted pump/flush stations, and associated 
improvements. Existing pump/flush stations are located on-shore, and new pump flush stations would be 
sited either on-shore or in upland areas. 

2.5.2 On-Shore Alternative 
In the On-Shore Alternative, any permanent system improvements to infrastructure would be generally 
located between the residence, park, commercial property and/or public space, and the OHWM of Lake 
Washington. Depending on system components and conditions, system infrastructure would be relocated 
or replaced on-shore (refer to Figure 1-2 for depiction). 

Implementation methods may include: gravity sewer line via open cut construction, gravity sewer line via 
trenchless construction, a vacuum sewer system, as well as new or retrofitted pump/flush stations and 
associated improvements. Many of the existing stations have been recommended for upgrades, but 
verification of flows to each station will be conducted if flows to the station are altered because of 
improvements to other portions of the lake line. 
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2.5.3 Upland Alternative 
In the Upland Alternative, any permanent system improvements to infrastructure would be generally 
located upland of the residence, park, commercial property and/or public space, and within the general 
vicinity of the public right-of-way. Depending on system components and conditions, system 
infrastructure would be relocated or replaced in the upland area (refer to Figure 1-3 for depiction). 

Implementation methods may include: gravity sewer line via open cut or trenchless construction, grinder 
pump system, vacuum sewer system, new or retrofitted pump/flush stations, and associated 
improvements. Grinder pump systems and vacuum valve chambers would be located below ground. 
These components would vary depending on how many houses are connected to the lateral side-sewer 
line and which type of system is used. In general, the grinder pumps and vacuum valves are roughly 2 to 3 
feet in diameter. See Section 2.6 below for a description of these methods. 

Associated Facilities 
Improvements to associated system pump and flush stations are also considered as part of each 
alternative. Improvement options range from replacement or upgrade of individual components, 
significant upgrades (i.e., adding odor control; major repairs that do not require replacement of the 
structure itself), or complete replacement of the pump/flush station structure. Impact analyses for pump 
and flush station improvement options are included in Chapter 4 of the Draft EIS, along with the EIS 
alternatives impact analyses per environmental resource topic. 

2.5.4 No Action Alternative 
SEPA requires that an EIS “present a comparison of the environmental impacts of the reasonable 
alternatives and include the no action alternative” (WAC 197-11-440 (5)(vi)). The No Action Alternative 
provides an understanding of what would occur if the Management Plan is not fully implemented. For this 
EIS, the No Action Alternative is defined as implementation of the same types of operation and 
maintenance activities that have occurred in the past and that are likely to continue into the future. The No 
Action Alternative would have no capital improvements. Under the No Action Alternative, the 
Management Plan would be adopted; however, the Action Alternative(s) would not be implemented. 

The operation and maintenance of pump stations and flush stations and associated system infrastructure 
would continue in the existing locations as before. Maintenance would occur as incremental and 
uncoordinated repairs and replacements, and the system would not function optimally. The system 
components will eventually fail after extending the life where feasible by conducting emergency repairs, 
cleaning, and condition assessments, which could result in system failures and wastewater overflows. 

Operational strategies are actions that are taken to maintain or limit degradation of the existing 
infrastructure. Methods may include review of operations procedures, cleaning and inspection, access 
improvements (maintenance hole, cleanout installation), data collection, and emergency repairs. They can 
also include tasks for planning or preparing for capital improvements. 

The current and ongoing operational strategies are described below in Section 2.7.1 and 2.7.2. 
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2.6 Potential Construction Methods for Capital 
Improvement Strategies 

Construction methods would be analyzed for future improvements for feasibility and applicability under 
each Management Plan Action Alternative, in combination with an evaluation of other factors (as 
described in Section 2.8), to determine the best strategy or strategies to implement for each Service Area. 
For the purposes of the impact analyses (Chapter 4 of the Draft EIS), the construction approaches (i.e., 
gravity sewer line, vacuum sewer, pipe bursting) were categorized as either open cut construction 
methods or trenchless construction methods to evaluate the potential impacts on a programmatic level for 
each potential Action Alternative (see Table 2-2). The alternative and construction methods selection 
process will consider and weigh the impact analysis, evaluation factors, and location constraints to 
determine the best construction method at any given location. More details on the evaluation factors, such 
as environmental, regulatory, social, technical, and cost, are included in Section 2.8. Various construction 
methods are described in Appendix B (included with the Draft EIS). 

TABLE 2-2 
 ACTION ALTERNATIVES AND CONSTRUCTION APPROACHES AND METHODS 

Alternative Construction Method Construction Approach 

In-Water 

Open Cut Gravity Sewer Line via Open Cut Construction 

Trenchless Gravity Sewer Line via Trenchless Technology 

Trenchless Cured In-place Pipe (CIP) 

Trenchless Spiral Wound Pipe (SPR) 

Trenchless Slip Lining 

Trenchless Pipe Bursting 

Trenchless Emerging Technologies 

On-Shore 

Open Cut Gravity Sewer Line via Open Cut Construction 

Open Cut Vacuum Sewers 

Trenchless Gravity Sewer Line via Trenchless Technology  

Upland 

Open Cut / Trenchless Gravity Sewer Line via Open Cut Construction 

Trenchless Gravity Sewer Line via Trenchless Technology 

Open Cut / Trenchless Grinder Pumps 

Open Cut Vacuum Sewers 

 

2.7 Operational Strategies and Maintenance Proposed in 
the Management Plan 

Operational strategies are actions that would be taken to maintain or limit degradation of the existing 
infrastructure. During the decision process for individual improvements on segments of the lake line, 
operational strategies and maintenance efforts may be used in conjunction with the alternatives identified. 
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2.7.1 Existing Maintenance 
Existing maintenance for the lake line infrastructure is outlined in the 2015 City of Bellevue Wastewater 
System Plan and includes maintenance on the pipelines, flush and pump stations, and maintenance holes. 
Regular inspection, condition assessments, and cleaning are scheduled for maintenance holes and 
pipelines to prevent blockages or structural failure. Existing maintenance based on specific system 
infrastructure components is summarized below. 

• Pump Stations – All pump stations are maintained on a monthly schedule. Inspection and wet well 
maintenance are performed during the first 10 business days of each month, and scheduled repairs 
and maintenance activities are performed during the remainder of the month. Routine minor repairs 
and cleaning and lubrication of pumps, controls, and pumping equipment are performed at each visit. 
Wet wells are hosed down until sludge and debris are discharged. 

• Flush Station – Similar to pump station maintenance, flush stations are checked monthly to see that 
pumps, motors, dehumidifiers, and the 24-hour clock are working properly. The 24-hour clock 
controls operation of the flush station. Cell phone communication provides remote control of on/off 
capabilities of the flush stations. 

• Lake Pipelines – Lake pipelines, classified as special case pipelines, have limited access, 
complicating preventive maintenance activities. Lake lines are cleaned primarily on an immediate 
response basis; some lake lines are on a regular cleaning schedule depending on past observed 
overflows and/or tendency for sedimentation. Cleanouts are opened and visually inspected for grease 
buildup. 

• Maintenance Holes – Inspections are part of an ongoing maintenance hole survey program, and 
maintenance holes near lakes and other critical area buffers are surveyed more frequently. All 
maintenance holes are visually inspected for structural defects, system problems, and accessibility, 
with a goal of visually inspecting one-third of the system annually. 

Maintenance on the existing wastewater lake line system includes implementation of emergency repair. 
Damage to wastewater system components could lead to spills of sewage or the inability of the treatment 
plant to process waste, allowing it to flow untreated into the local environment. Emergency repair 
activities are separate from planned repair and existing maintenance planning. Because of the immediate 
nature of emergencies, the repair options available are limited and focus on reducing the threat to the 
proper performance of essential wastewater system functions and services. The consequences associated 
with emergency repairs may be higher than typical maintenance operations since repair options would be 
limited and the required constrained timeframe. 

2.7.2 Operational Strategies 
Several actions can be taken to limit degradation of existing infrastructure as the Management Plan is 
being implemented. Operational strategies specific to the lake line system are categorized as follows and 
described in Table 2-3: 

• Operations Procedure Review 

• Cleaning and Inspections 
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• Access Improvements 

• Data Collection 

• Emergency Repair Planning 

TABLE 2-3 
 OPERATIONAL STRATEGIES 

Operational Strategy Description 

Operations Procedure Review 

Review Standard 
Operating Procedures 
(SOPs) 

• Review the City’s catalog of standard operating procedures specific to the lake line. Document 
and formalize any other routine maintenance tasks completed by staff that are not SOPs. 
Develop new SOPs where existing procedures are deficient.  

Development Review 
• Ensure that current standards relevant to the lake line are enforced. This could include 

permitting and inspection of any new lake line lateral side-sewers, docks, bulkheads, or 
significant grading activities.  

Facility Review • Develop standard procedures for asset inventories and condition assessments, to uniformly 
evaluate needed facility improvements.  

Cleaning and Inspections 

Cleaning and 
Inspection 

• Continue feasible routine cleaning and inspection of elements critical to lake line function (i.e., 
removal of debris from flush station and pump intakes, solids removal from pipes, etc.). 

• Consider purchasing additional or specialized maintenance equipment to expand City’s in-
house maintenance capabilities. 

• Evaluate the use of non-traditional cleaning methods (such as ice pigging that uses a two-
phase ice and liquid slurry) to prevent further damage to aging pipes. 

• Inspect existing flush station inlet screens and replace if damaged or missing. 
• Conduct public outreach to educate customers on the importance of keeping FOG out of the 

sewer system. 

Cleanout Modifications • Continue work to raise cleanouts above lake surface. 

Access Improvements 

Lake Line 

• Improve future access and ability to locate lake line. This may include installation of vaults 
under the docks that can isolate a segment and allow bypass to clean between vaults. 

• Construct additional maintenance holes or access points near known occurrences of debris 
accumulation. Maintenance holes and vaults should be designed with sumps or other means 
of debris collection and removal in mind. 

Pump and Flush 
Station Access 

• Reduce public access to pump and flush stations by installing fencing or other barriers to 
reduce risk of damage or injury. 

• Construct permanent access for necessary maintenance equipment. 
• Obtain legal access to all pump and flush stations that currently do not have easements or 

public rights-of-way that supports how it is regularly accessed. 
• Coordinate with property owners to maintain existing landscaping around existing cleanouts, 

pump and flush stations to facilitate O&M access.  

Data Collection 

Survey 

• Confirm pipe size, material, and location of lake line pipe relative to shoreline. Feasibility of 
capital improvements depends primarily on location due to permitting restrictions and 
construction method limitations. 

• Confirm locations of exposed lake line pipe and monitor as storms may move rocks and 
expose new areas of pipe that could be subject to damage from nearshore activities. 

Overflow Monitoring • Implement a recirculation maintenance hole and pump station overflow monitoring system for 
recirculation maintenance holes that is linked to the telemetry/SCADA system.  
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Operational Strategy Description 

HGL at Cleanouts  
• Monitor and log the HGL at cleanouts. This information can be used to identify failures in the 

lake line system that lead to unusual operating conditions, identify properties at highest risk for 
overflow damages, and calibration of the lake line system hydraulic model.  

I&I Evaluation • Complete I&I evaluation in areas where leaks are suspected (areas experiencing unusual 
pump/flush station cycling, previous breaks, visible leaks).  

Customer Complaints  
• Conduct public outreach to educate customers on what type of issues to report, how to reduce 

risks of damaging the existing infrastructure, and proper complaint channels. Log complaints 
in a database that is identifiable by location and relationship to lake line system.  

Flush/Pump Station 
Operation 

• Monitor the existing operation of flush and pump stations closely for deviations from typical 
operating conditions that may be indicative of a failure within the lake line system. This may 
require purchasing and installing additional monitoring equipment. 

• Install permanent flow meters downstream of pump stations to measure the combined 
customer and flushing flows.  

Lateral Side-sewer 
Inventory 

• Develop a database of existing lateral side-sewers identifying known parameters such as age, 
pipe material, location, replacement/repair history, and properties served.  

Structure Inventory • Develop a database of existing structures with the potential to damage the existing lake line or 
City-owned portion of lateral side-sewers (i.e., bulkheads, docks, landscaping features).  

Condition Assessment 

• Collect additional pipe assessments at locations near previous evaluations to track pipe 
degradation over time. 

• Conduct condition assessments of pump and flush stations that do not have a current 
evaluation. 

• Perform UT measurement of the pipe wall (or using other emerging pipe assessment 
technologies) where feasible and as allowed by permitting constraints. Conduct at regular 
intervals to validate RUL estimates. 

Emergency Repair Planning 

Overflow SOP • Develop plans to respond to overflows of the lake line system. Plan should identify 
documentation and reporting procedures, mitigation measures, and cleanup standards. 

Pipe Failure SOP • Develop a plan to respond to failures of the lake line pipe based on pipe size, material, 
condition, and location.  

Abbreviations: SOP = standard operating procedure; FOG = fats, oils, and grease; HGL = hydraulic grade line; SCADA = supervisory control and 
data acquisition; I&I = infiltration and inflow; UT = ultrasonic thickness; RUL = remaining useful life 

 

2.8 Implementation Approach and Timing 
The Lake Washington Wastewater Lake Line Management Plan is intended to be used by the City to 
identify long-range operational and capital improvement strategies for the future repair, replacement, and 
maintenance of the existing sewer line located underwater and on land adjacent to Lake Washington. In 
combination with the identification of the preferred alternative (In-Water, Onshore, or Upland Alternative) 
for future repair and replacement of the aging system components, further evaluation and analysis will be 
performed to determine the best-suited construction method(s) at individual location(s) to implement the 
operational and capital improvement strategies. Improvements at the pump stations will be evaluated in 
each Service Area as part of the alternative selection process. Several evaluation factors such as 
environmental, regulatory, social, technical, and cost can be used by the City to select the alternative(s) to 
be implemented. 
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Different alternatives may be selected depending on the Service Area. Evaluation factors that will be 
considered will include the following factors (refer to Figure 2-4). 

• Permitting – Evaluate the effort required to prepare and obtain the necessary permits from local, 
state, and federal agencies. 

• Environmental Impact – Evaluate the extent of the impacts on regulated environmental resources 
(lake, wetland, stream, or associated buffers) and geologic hazards. 

• Right-of-Way and Easement – Evaluate the extent to which land use rights would need to be 
acquired or modified to implement the alternative. 

• Performance, O&M – Evaluate how the location of the lake line system impacts the ease and 
feasibility of long-term maintenance. 

• Constructability – Evaluate the technical feasibility and risk associated with constructing the 
alternative. 

• Cost – Evaluate the relative total cost of the alternative, including design, construction, mitigation, 
permitting, and life cycle. 

• Local Community and Stakeholders – Evaluate the potential various impacts on or challenges to 
local residents, community groups and stakeholders. 

 
Figure 2-4 

 Alternatives Evaluation Process 

The Management Plan includes risk-based prioritization and recommended capital and other system 
improvements of the lake line system that are intended to establish location priorities and guide future 
capital improvements; however, no specific capital projects are planned or proposed to be constructed as a 
result of the Management Plan. Recommended improvements are expected to be proposed for the near-
term, medium-term, and long-term planning periods. 
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The Management Plan recommends the City implement the capital improvement strategies, preferred 
alternative(s) in each Service Area, in order of risk-based priority, with the highest risk Service Areas 
improved first for efficiency in system function, design, permitting, and outreach. The recommended 
timing for the proposed pump and flush station improvements in a Service Area does not follow the 
proposed implementation period for the Service Area that was based on the risk ranking of the overall 
Service Area. Per the 2015 Wastewater Pump Station Evaluation Final Report (MSA 2015), there are still 
pump and flush station that need improvements, and the interim recommended improvements have been 
proposed for the medium-term planning implementation period and prioritized for implementation by size 
of the recommended improvements, stations with a history of performance deficiencies and modeled 
performance deficiencies. Similarly, interim cleaning and inspection and pipe assessment projects have 
been split into phases so the City can complete these activities over the near-term planning period. 

Only one Service Area, Meydenbauer Bay, has an implementation period for the preferred alternative(s) 
within the near-term planning period; however, interim actions including pump and flush station 
improvements, designation of emergency repair funds, and other system improvements are recommended 
in the same planning period across all Service Areas. Near-term improvements will largely depend on the 
availability of City resources. Implementation of near-term planning period activities for the 
Meydenbauer Bay preferred alternative include pump and flush station improvements (beginning with 
Evergreen Point pump and flush station improvements), cleaning and inspection, emergency planning, 
data collection and ongoing routine inspections, monitoring, complaint logging, emergency repairs, and 
public outreach and education. 

The Newport South, Hunts Point and Yarrow Point, Killarney, Evergreen Point and Medina South Service 
Areas have implementation periods within the medium-term planning period, and Medina South Service 
Area has a recommended long-term implementation (planning) period. The Management Plan outlines the 
estimated implementation costs by planning period and outlines the typical alternative implementation 
and planning, which would apply to the Meydenbauer Bay Service Area first of the Service Areas. 

2.8.1 Typical Implementation 
Implementation of the capital improvement strategies, preferred alternative(s) in each Service Area, will 
occur in phases. The typical implementation phases will likely include the following: initiation of the 
capital improvements, a pre-design phase, design phase, and construction. The City can refine this process 
as the projects from each alternative are implemented in each Service Area. The typical implementation 
phases of the operational and capital improvement strategies, including the preferred alternative(s), in 
each Service Area are illustrated in Figure 2-5. 

 
Figure 2-5 

 Typical Implementation Phases 

Initiation Pre-Design Design Construction
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Initiation steps could include project definition, scoping, preparation of the contractor acquirement, and 
internal data collection, followed by the pre-design phase. This phase may include conducting a 
conditions assessment, field data collection, additional analyses and modeling, planning-level cost 
estimating, and public outreach. During design, the next phase, agreements with agencies and 
jurisdictions could occur including easement and property acquisition agreements. Permitting, property 
acquisition, and additional public outreach and project-level cost estimating could occur during this step. 
The final phase is construction, where the capital improvements are constructed, the portion of the lake 
line system that was updated is operational, the replaced/existing lake line system portion is abandoned, 
and lessons learned are documented for future lake line projects. The construction phase may also include 
actions such as permit compliance and starting new or transitioning City staff to train for O&M of the 
portion of the lake line that was improved. 

The implementation of the operational and capital improvement strategies, including the preferred 
alternative(s), in a given Service Area would encompass a relatively large geographic project area. As 
such, it is recommended that the City identify other planned improvements (transportation, other City 
utilities, major franchise utility projects) in the area to coordinate construction, permitting, and restoration 
where feasible. In addition to potential cost savings for the City, this can help prevent construction fatigue 
for residents, workers, and the traveling public in project areas. 
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APPENDIX D 
Draft EIS Comments and Responses 

Summary of Comments and Responses on the Draft EIS 
This summary includes all comments received on the Draft EIS and responses to each of the comments. 
The Draft EIS was issued on Thursday April 6, 2023, and included a 30-day comment period, which 
ended on Monday May 8, 2023. A virtual public meeting on the Management Plan and a virtual public 
meeting on the Draft EIS was held on Tuesday April 18, 2023, from 6 to 7 p.m. with 12 attendees. 

During the Draft EIS comment period, comments were submitted through the EIS comments email 
address, lakelineeis@bellevuewa.gov, and via phone call to the Project Manager. The Draft EIS received 
a total of seven comments from individuals and agencies. 

This summary includes all of the comments received (by comment number), as organized by comments 
from individuals and government entities, and the City’s responses to the comments received. 

mailto:lakelineeis@bellevuewa.gov
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Reponses to Comments 
No. Name of Commenter/Comment Response 

Comments from Individuals  

1-1 Dan Williams 

Hello, and thank you for the April 6 notice in the mail. I'm a resident of 4224 95th 
Ave NE, Yarrow Point, WA 98004. My question is just whether the Lake Line runs 
along or through my property. Thank you. 

The property located at 4224 95th Avenue NE, Yarrow Point, WA is adjacent to Lake 
Washington and may contain infrastructure associated with the lake line system. 
Refer to your property title information for specifics on lake line infrastructure 
location. Appendix A in the Management Plan (https://bellevuewa.gov/city-
government/departments/utilities/utilities-projects-plans-standards/capital-
projects/lake-washington-line) contains mapping of infrastructure in the Plan area. 

2-1 Richard Fade 

Hello, 

Thanks for the information on this process and running the public meeting next 
week. 

I have read the Draft EIS Statement in it’s entirety – also the Lake Line Web site. 

The Draft EIS documents a broad range of options with dramatically different 
impacts on the community and adjacent landowners – but there is no proposed or 
draft plan. Public may not realistically provide any comment or reaction until such 
time a proposal is presented, all you are going to get with the information provided is 
– an understanding you are taking many complex factors under consideration and, 
fear. 

As a resident with a property adjacent to one of your pump stations (current tax 
assessment >$12m) I have a keen interest in what you are thinking to do next door 
to my home? 

Thank you! 

Thank you for your comment. The intent of the Draft Programmatic EIS is to study 
the potential environmental impacts associated with the potential actions that are 
included in the Management Plan. A non-project EIS was prepared on the 
Management Plan because the Plan is not a specific project, but rather a series of 
potential solutions for the lake line. The EIS was prepared to disclose probable 
significant adverse impacts associated with implementation of the Management Plan 
to repair, replace, and/or maintain the aging Lake Washington wastewater system. 
As such, improvement-specific impacts are not evaluated because they have not 
been identified at this time. The EIS documents a broad range of options to provide 
decision-makers and the public with an impartial analysis of the potential 
environmental impacts associated with implementation of the proposed 
Management Plan. 

The improvements selected in individual locations will vary between strategies for 
future repair, replacement, or maintenance. Some sections may not require work; 
others will require repair, replacement, or maintenance. Further evaluation and 
analysis will be performed to determine the best-suited construction method(s) at 
each individual location to implement the operational and capital improvement 
strategies. The City will select the alternative(s) to be implemented based on several 
evaluation factors such as environmental, regulatory, social, technical, and cost 
(further detailed in Section 2.8 of the Draft and Final EIS). As individual 
improvements are identified, site-specific environmental review and analyses will be 
conducted as required prior to implementation, which may include coordination with 
property owners of affected properties.  

https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
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No. Name of Commenter/Comment Response 

3-1 Richard Fade 

Thank you for your kindness and patience in listening to me today and for explaining 
the process and many considerations the team evaluating the Lake Line Plan is 
taking into account. I have two observations I would like to share for your teams 
consideration. After speaking with you I realized my first comments are relative to an 
adjacent ongoing project not the Lake Line Project itself – I re-read the EIS and see 
this listed in the “Public Projects and Actions in the Plan Area” table: S16 Sewer 
Pump Station Improvements – Cozy Cove, Hunts Point, Evergreen East and West, 
and Fairweather Pump Stations 

Our property sits immediately adjacent and shares a property line to Evergreen East 
Pump Station – the existing facility is about 30 ft from the side wall of our home. This 
underground utility vault / pump station has worked well over the years – it suffers 
from old age and is in need of updating (some seals no longer function and it is 
difficult to contain fumes in the summer months when wastewater is not moving 
efficiently). My comment is – this facility is within public land – at the end of Lake 
Lane – as such it should be relatively easy to perform whatever excavation and 
replacement to update this pump station with minimal costs and mitigation. I would 
think replacing and continuing to operate this pump facility as it is today – updated 
with new more effective equipment is in the best interest of the City. 

Thank you for your input and feedback on the existing facility adjacent to your 
property. During the alternatives selection process as part of the Management Plan, 
the pump and flush stations will be evaluated for improvement options, which may 
include replacement or upgrade of individual components (such as the underground 
utility vault and seals), significant upgrades (e.g., adding odor control; major repairs 
that do not require replacement of the structure itself), or complete replacement of 
the pump/flush station structure. As noted in the Response to Comment 2-1, the City 
will consider several factors during the alternative selection process for the pump 
and flush stations (as detailed in Sections 1.8 and 2.8 of the Draft and Final EIS). 
The recommendation for the Evergreen East Pump Station in the Evergreen Point 
Service Area is noted.  

3-2 My second comment is related to the Lake Line Project itself .. I would like to 
address the future location of any proposed new or replacement line, I realize there 
is not a “one size fits all” approach which is going to work for every location and that 
the SEPA goes to great detail to represent the options and consequences of several 
approaches. In the area of Evergreen Point – specifically on the Fairweather Bay 
(east) side of the Point (my comment will be more uniformly true for this side of the 
point as the west side has more varied topography but may experience similar 
issues). 

I would like to strongly recommend the plan consider various methods to replace the 
line with the current “In Water” location or “Upland“ alternatives as is detailed in the 
DRAFT EIS 

• The current In Water method has served the community well for decades and is 
an established easement in the community. 

• I do not believe “Alternative 2 On Shore” should be considered for this east side 
of Evergreen Point and potential the west side as well. 
− Most residents had to install a rock bulkhead as part of the process of 

establishing a residence – this would mean the path of any pipeline (and 
easement) would need to move up slope from those bulkheads to be 
installed – this would put any easement and construction literally at many 
residents “back door”. Hugely disruptive and intrusive. 

− The area has extensive development and landscaping – the cost to rip up 
and restore these properties, including patios, landscaping, trees, hedges 
would be significant and prohibitive – especially in light of the fact you have 

In combination with the identification of the preferred alternative (In-Water, On-
Shore, or Upland Alternative) for future repair and replacement of the aging system, 
further evaluation and analysis will be performed to determine the best-suited 
construction method(s) at each individual location to implement the operational and 
capital improvement strategies. The alternative and construction methods selection 
process in all the Service Areas, including the Evergreen Point Service Area, will 
consider and weigh the impact analysis, evaluation factors (including impacts on 
private property owners), and location constraints to determine the best construction 
method in each location. 

As part of the process, the potential impacts on or challenges to local residents, 
community groups, and stakeholders, including construction impacts on residents 
and properties, will inform the selection of location-specific improvements to be 
evaluated. The right-of-way and easement evaluation factor will consider the extent 
to which land use rights would need to be acquired or modified to implement the 
alternative and will be a consideration in the selection of improvements when access 
is required, or existing infrastructure lies on private land. As individual improvements 
are identified, site-specific environmental review and analyses will be conducted 
prior to implementation, which may include coordination with property owners of 
affected properties. 
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No. Name of Commenter/Comment Response 
an existing easement where the pipeline is currently located – in the lake – 
which has served the community for decades. 

− Placing an easement on so many homeowner’s property when and easy 
easement already exists is likely to draw significant opposition from 
residents. 

− Maintenance / Access can also be a problem with the Onshore Plan – today 
the pipeline runs offshore in many places but it is also on shore under 
existing homeowners properties. I have been told in the past 24 months, by 
a City of Bellevue Wastewater technician – when servicing the pump station 
next to our home – that in summer when there is significantly less waste 
water flow – the pipeline stagnates a bit and needs to be stimulated / flushed 
– in one location in particular which is on the NW side of Evergreen Point 
which is underground under a residence sidewalk to their dock. The City 
employee explained to me “it would help us a lot to be able have access 
there but the City is reluctant to rip up a residence property to provide it ..” 
moving to an Alternative 2 makes access problematic years after the 
installation and restoration of residents property. I am not making this up – 
this is an existing problem where the City has an onshore easement under a 
residents yard today, why would you create more of this? 

− In summary why would the City consider abandoning an existing easement 
which has worked well for decades in favor of imposing easements (real 
impact on property values) and significant development hardship on 
residents adjacent to the Lake? 

• The Upland option should be considered where public right of way can be 
disturbed to install pipeline and provide access for ongoing maintenance. This is 
similar to the Alternative 1 in that is an existing easement, controlled by the City 
– which can be manipulated without minimal impact on residents of Bellevue / 
Medina / Hunts or Yarrow Point. 

Thank you for considering my points above. 

4-1 Meredith Shank 

HI – thanks for the opportunity to comment. I live in Yarrow Point and would like to 
see the sewer pipe removed from the water where there are too many potential 
harms to the water, fish and wildlife and our human in and on water recreation. From 
looking at the EIS, I believe that locating the lake line on land using the trenchless 
method provides the least harm to the environment and to neighbors over the long 
term. 

Thank you. 

Thank you for your comments. In combination with the identification of the preferred 
alternative (In-Water, On-Shore, or Upland Alternative) for future repair and 
replacement of the aging system, further evaluation and analysis will be performed 
to determine the best-suited construction method(s) at individual location(s) to 
implement the operational and capital improvement strategies. The alternative and 
construction methods selection process in all the Service Areas, including the 
Service Area containing Yarrow Point, will consider and weigh the impact analysis, 
evaluation factors (including environmental impact), and location constraints to 
determine the best construction method in each location. The process will evaluate 
the extent of the impacts on regulated environmental resources (lake, wetland, 
stream, or associated buffers) and geologic hazards in the near term and long term 
and will inform the selection of location-specific improvements. The “Performance, 
Operations, and Maintenance” Evaluation Factor will evaluate the feasibility of long-
term maintenance and potential impacts (factors further detailed in Section 2.8 of the 
Draft and Final EIS). As individual improvements are identified, site-specific 
environmental review and analyses will be conducted prior to implementation.  
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No. Name of Commenter/Comment Response 

Comments from Government Entities 

5 Washington Department of Archaeology & Historic Preservation (DAHP) 

Please see the attached letter from the DAHP commenting on the Draft EIS for the 
Lake Washington Lake Line Management Plan. As outlined in our letter, we agree 
that all three project alternatives have a high likelihood of impacting archaeological 
resources. The In Water Alternative is less likely to encounter protected 
archaeological resources, however, all three alternatives may impact resources. 
Therefore we agree with the recommendations in the Draft EIS that a cultural 
resources survey be conducted in advance of ground disturbing activities associated 
with the project once an alternative is selected. 

One note. The report states that Governor’s Executive Order 05-05 will have to be 
followed if State capital budget funded is used for the project. In the letter we note 
that the executive order has been updated to Governor’s Executive Order 21-02. We 
recommend the Final EIS be updated to include the updated number. 

Responses to the comments in the attached letter are presented below. The 
agreement with the potential impacts on archaeological resources under the 
alternatives is noted. The recommendation to conduct a cultural resources survey 
before ground-disturbing activities associated with projects is noted and is consistent 
with Section 5.9, Measures to Reduce or Eliminate Potential Impacts on Cultural 
Resources, of the Draft EIS. 

The Final EIS will reference the latest executive order number, currently Governor’s 
Executive Order 21-02. 
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COMMENT RESPONSE 

Comment No. 5 

 

5-1 Comment noted. 

5-2 Your comments are noted. The statements regarding the potential impacts from 
the In-Water Alternative on submerged resources and the On-Shore and Upland 
Alternatives on precontact period areas, historical period resources, and 
archaeological sites are consistent with Section 4.9.1 of the Draft EIS. 

5-3 The recommendation that a professional archaeologist assess the proposed 
improvements is noted and is consistent with Section 5.9, Measures to Reduce 
or Eliminate Potential Impacts on Cultural Resources, of the Draft EIS. Potential 
mitigation measures in the Draft EIS also include preparation and 
implementation of an Archaeological Monitoring Plan and monitoring of select 
areas by a professional archaeologist during ground-disturbing activities. The 
City will continue to coordinate with DAHP as individual improvements are 
identified and move forward. As appropriate, Historic Property Inventory Forms 
and archaeological survey/monitoring plans and/or cultural resource reports and 
documents will be submitted for review. 

5-4 The recommendation to consult with concerned Tribes’ cultural committees and 
staff is noted and consistent with the potential measures in Section 5.9, 
Measures to Reduce or Eliminate Potential Impacts on Cultural Resources, of 
the Draft EIS. 

5-1 

5-2 

5-3 

5-4 
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COMMENT RESPONSE 

Comment No. 5 

 

5-5 The potential for adherence to Section 106 of the National Historic Preservation 
Act, as amended, and its implementing regulations, 36 CFR 800, is noted and is 
consistent with the Fact Sheet for the Draft EIS, which identifies Section 106 as 
one of the potential consultations and approvals that may be required as 
individual improvements are identified. 

5-6 The Final EIS will reference the latest executive order number, currently 
Governor’s Executive Order 21-02. The latest Governor’s Executive Order will 
be followed if state capital budget funding is utilized for any individual 
improvements. 

5-7 The City will continue to coordinate with DAHP as individual improvements are 
identified and move forward. The DAHP Project Number (Project Tracking 
Code: 2022-12-08376) will be attached to any future correspondence with 
DAHP accordingly. 5-7 

5-6 

5-5 
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No. Name of Commenter/Comment Response 

6 King County Wastewater Treatment Division 

Attached please find King County Wastewater Treatment Division’s comments on 
the Draft Environmental Impact Statement (DEIS) for the Lake Washington 
Wastewater Lake Line Management Plan (LWWLL), project 22-112187-LE. Our 
agency has facilities in the vicinity of the proposed project site. 

Thank you for the opportunity to review and comment on this project. 

Responses to the comments in the attached letter are presented below. 
Coordination with King County Wastewater Treatment Division (WTD) will be 
conducted for any proposed improvements or projects located in the vicinity of the 
listed facilities under the jurisdiction of King County. 
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COMMENT RESPONSE 

Comment No. 6

 

6-1 Comment noted. 

6-2 The City acknowledges that the following King County facilities, the Enatai 
Interceptor and the Medina Pump Station outfall, are located in the LWWLL Plan 
area (as shown on the enclosed map). The City will continue to coordinate with 
King County as individual improvements are identified and implemented, and 
drawings will be sent to the indicated address, as appropriate. 

6-3 King County’s permanent easements in the LWWLL Plan area are noted, in 
addition to the right to maintain and repair the WTD sewer lines. The City will 
continue to coordinate with King County WTD as individual improvements are 
identified and implemented and should the need for a new permanent easement 
arise. 

6-1 

6-3 

6-2 
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COMMENT RESPONSE 

Comment No. 6 

 

 

6-3 
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COMMENT RESPONSE 

Comment No. 6

 

6-2 See Response to Comment 6-2. 
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No. Name of Commenter/Comment Response 

Comments from Corporation 

7 Western Academy of Beaux Arts Board of Trustees 

Thank you for allowing us submit corrections to the Draft EIS on behalf of the Western 
Academy of Beaux Arts. We look forward to partnering in the planning for the sewer line 
upgrade. Attached is a letter with our corrections to the EIS. Please let us know if you 
have any questions. 

While this letter was received after the comment period had closed, it has been 
included for reference and factual correction. Coordination with Western 
Academy of Beaux Arts (WABA) will be conducted for any proposed 
improvements or projects located in the vicinity of WABA property. 
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COMMENT RESPONSE 

Comment No. 7

 

7-1 Although this comment was received after the comment period ended on May 8, 
2023, it has been included in the comment summary. 

7-2 The City acknowledges that WABA is the shoreline and tidelands landowner 
within the Town of Beaux Arts Village and that a utility easement will need to be 
negotiated. The City will continue to coordinate with WABA as individual 
improvements are identified. 

7-3 Updates to the last paragraph as noted on pages 2-9 and 2-10 will be made in 
the Final EIS. No substantial updates to Chapter 3 are required for the Final 
EIS; as such, the chapter will not be updated; however, the updates to 
Table 3.1-1 are noted. 

7-1 

7-2 

7-3 



Appendix D. Draft EIS Comments and Responses 

City of Bellevue Lake Line Management Plan  D-14 ESA / D201901003.02 
SEPA Final EIS June 2024 

COMMENT RESPONSE 

Comment No. 7

 

7-4 The overview of WABA and its relationship to the Town of Beaux Arts Village 
has been noted. 

 

7-4 
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Project background 
The City of Bellevue’s Lake Lines are a portion of the sewer system located along the 
shorelines of Lake Washington and Lake Sammamish. The Lake Washington Wastewater Lake 
Line is the portion of the system that runs through the lake and adjacent to the shoreline of Lake 
Washington. It includes 14.6 miles of sewer line with 15 pump stations and eight flush stations 
along the shoreline.  

This infrastructure serves more than 1,000 community members in Bellevue and neighboring 
communities. However, pipes in the lake line system are aging, and the aquatic environment 
creates challenging conditions for repair and replacement activities. The Lake Washington 
Sewer Lake Line Management Plan was developed to effectively assess lake line conditions 
and plan for the management and maintenance of the lake lines. The plan will help ensure the 
City can continue to provide safe and reliable sewer service to the community. Equally 
important, it will help us protect public health and the delicate Lake Washington ecosystem. 

Report summary 
Hearing from community members is a critical part of Bellevue Utilities’ planning and decision-
making process. From July 2022 to December 2023, the project team conducted virtual public 
meetings, provided community briefings, published several online open houses with 
accompanying community surveys, and hosted a series of in-person community events to 
collect input from project neighbors and partnering jurisdictions. The project team incorporated 
community feedback into the management plan alternative analysis and environmental 
documentation. This report summarizes the Bellevue Utilities’ community outreach efforts and 
feedback received from the community.  
By the numbers  

• Engaged 21 community partners for project briefings  
• Hosted a virtual public meeting with 12 attendees 
• Hosted in-person pop-up events across eight locations 
• Engaged communities in eight languages (Simplified Chinese, Traditional Chinese, 

English, Japanese, Korean, Russian, Spanish, Vietnamese) 
• Sent two postcards to 6,342 residents each time 
• Hosted two online open houses with 1,200 total visitors throughout the project 
• Fielded two community surveys with 27 total respondents 
• Published three “It’s Your City” articles 
• Posted four social media posts 
• Published three website updates 
• Distributed 15 posters to nine community locations 
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Community engagement goals 
The project team engaged the community and local partners to: 

• Build and maintain public support by sharing how the project will benefit the community. 
• Raise awareness of the importance of Lake Washington lake line, as well as the needs, 

challenges and impacts for lake line rehabilitation and/or replacement. 
• Communicate the repercussions to the community and Lake Washington if no action is 

taken to rehabilitate and/or replace the aging lake line. 
• Lay groundwork and develop strong community relationships for future improvement 

projects that could include planning, design, and construction phases. 
• Identify the needs of audiences directly affected by lake line rehabilitation or 

replacement. 
• Share information early and often to ensure transparency and prevent surprises. 
• Provide opportunities for public input during key steps of the project and incorporate 

audience feedback into project decisions. 

Informed consent principles 
The project team followed guidelines of informed consent to provide clear and transparent 
communication about the project and opportunities for public involvement. The project team 
used the following informed consent principles during outreach: 

• Be clear about what problem the project is solving and why it is important. 
• Establish the City’s legitimacy as the right entity to solve the problem, and that it would 

be irresponsible to not address it. 
• Be transparent about who is potentially affected, the problems and opportunities that the 

solutions solve or address and the benefits to the community of managing the lake line 
in contrast to not doing anything.  

• Provide ample and early opportunities for engagement, while shifting the approach over 
time to adapt to each phase of the project. 

• Be clear and transparent about the decision-making process and share how public 
feedback will be incorporated into that process. 

Priority audiences 
The project team prioritized engagement with audiences who will be directly impacted when the 
projects outlined in this planning effort are implemented. This included people who live, work, or 
recreate in the project service areas as well as Bellevue Utilities ratepayers. Additionally, the 
project team engaged community or advocacy groups who may have interest in the lake line 
system, as well as permitting authorities, and partner jurisdictions who may have decision-
making authority on future work.  
See Appendix A for a detailed list of audiences in the project area.  
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Community engagement report 
The project team engaged community members virtually and in-person. The engagement 
approach included the following activities: 

• Briefings to local partners: Between January and March 2023, the project team 
conducted outreach to local agencies and community groups to share information about 
the project background and timeline, offer an opportunity for an in-person or virtual 
project briefing, gather initial impressions, identify concerns, and answer questions. For 
those interested in the briefing opportunity, the project team prepared a Lake Line 101 
presentation to share the project background, Programmatic EIS and Management Plan 
alternatives, evaluation factors for alternatives, and the evaluation approach before 
answering questions from participants. See Appendix B for a summary of outreach and 
briefings provided to local partners. 

• Virtual public meeting: In spring 2023, the project team encouraged community 
members to participate in the Draft Environmental Impact Statement (DEIS) public 
comment period. The project team promoted the DEIS comment period by sharing 
posters at community locations and by hosting a virtual public meeting for community 
members to ask questions or share testimony. The project team hosted a virtual public 
meeting via Zoom Webinar on April 18, 2023. The project team shared a brief 
presentation with the group describing the project and the EIS process. The team then 
facilitated a public testimony period for attendees. See Appendix C for a summary of 
the virtual public meeting. 

• Online open houses: To encourage community input, Bellevue Utilities hosted two 
online open houses on EngagingBellevue.com. The first online open house promoted 
the DEIS public comment period in spring 2023. The second online open house was to 
solicit feedback on alternatives analysis in summer/fall 2023. A total of 1,200 participants 
engaged with both online open houses to learn more about the project and share 
feedback. See Appendix D for more details about the online open houses. 

• Pop-up events: In September 2023, the project team conducted community outreach in 
parks, along trails, and at community events near the project service areas. Creating 
opportunities for engagement at community-centered events and gathering places 
allowed for those who don’t actively seek or lack resources pertaining to City-based 
projects to stay involved and to share their input. These pop-up events were designed to 
share information about the project and solicit input on the prioritization factors being 
used to analyze the project alternatives. See Appendix E for a summary of the pop-up 
events.  

• Community survey: The team hosted two opportunities to provide feedback via online 
surveys throughout this project, one for the DEIS public comment period and one during 
the analysis of potential alternatives. During the alternative selection, the team hosted a 
community survey on the project website, promoted through community pop-up events 
and other notifications. Nineteen people responded to the survey. They provided 
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information about in which services areas they live, work, or play, how they would 
prioritize consequences of lake line failure, priorities for evaluation criteria for each 
alternative, how they prefer to be notified about project updates, and any other feedback 
they wanted to share with the project team. See Appendix F for a summary of survey 
data and Appendix H for a full list of comments. 

Notifications 
The project team encouraged community participation in outreach activities through the 
following channels:   

• Multilingual postcard mailing to people living and working near the project area  
• Social media announcements on the City’s Facebook and X (Twitter) pages  
• Email notices sent to email listserv subscribers 
• Announcements on the project website 
• Articles in the “It’s Your City” quarterly newsletters  
• Multilingual flyers distributed to jurisdictional partner and popular gathering spaces near 

the project area 

See Appendix G for photo examples of project notifications.  

Key themes 
For the development of the management plan, we asked communities to provide input to help 
inform the final recommended alternatives. The project team incorporated themes from the in-
person and virtual conversations and online survey data into their analysis. What we learned 
from the community feedback includes: 

• When asked about the most important consequences to consider in the event of a lake 
line failure, the majority of people prioritized the difficulty of repair or replacement of a 
lake line, the number of customers impacted, and the risk to the environment. These 
themes were repeated in comments received throughout the project.  

• When asked about the most important evaluation factors for alternative selection, 
community members ranked impacts to land use and property easements, 
environmental impacts, and the feasibility of long-term maintenance as most important. 
This echoes the themes mentioned above. 

• Some people shared a desire to maintain Lake Washington’s water quality and to protect 
native habitat. Additionally, people expressed desire to implement a long-term and 
sustainable solution so that service can continue be provided for years to come without 
further disruption to Lake Washington or personal property. Lastly, people expressed 
concerns over the cost of the maintenance of the lake lines, but consistently encouraged 
the project team to prioritize the impacts to the community members over the cost of the 
project. 
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• Bellevue Utilities learned that most people engaging with this project lived, worked, or 
played in the Meydenbauer Bay or Medina South service areas. The team also learned 
that most people preferred that Bellevue Utilities keeps them informed about this project 
via emails, postcards, and “It’s Your City” articles. 

See Appendix H for a full list of public comments.  

Incorporating public input 
The themes reported in this document were used by the project team to verify the EIS scoping 
and to inform the preferred alternative(s) for the management plan. With the EIS and 
Management Plan now complete, Bellevue Utilities anticipates formal adoption of the 
management plan with the next update to the City’s Wastewater System Plan, currently 
anticipated in 2026. The project team is committed to ongoing engagement and will continue to 
inform the public before data collection, design or construction begins for any service area.  

Accessibility  
In compliance with Title VI, the City attached accessibility statements to all public materials: 

• For alternate formats, interpreters or reasonable accommodations, please contact 
Claude Iosso (ciosso@bellevuewa.gov or 425-452-4448) at least 48 hours in advance. 
For complaints regarding accommodations, please contact the city’s ADA/Title VI 
administrator (adatitlevi@bellevuewa.gov or 425-452-6168). If you are deaf or hard of 
hearing, dial 711. All meetings are wheelchair-accessible. 
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Appendix A – Audience spreadsheet 
 

Name  Audience category 

Beaux Arts Village Town Clerk 
 City department or other 

agency 

Bellevue Chamber   Business 

Bellevue Christian School – Three Points 
Elementary 

 
School or childcare facility 

Bellevue Parks and Recreation 
 City department or other 

agency 

Boys & Girls Club of Bellevue  School or childcare facility 

City of Bellevue Environmental Services 
Commission 

 City department or other 
agency 

City of Bellevue Marinas  Boating facility 

City of Clyde Hill 
 City department or other 

agency 

City of Medina - City Manager's office 
 City department or other 

agency 

City of Medina - Development Services 
 City department or other 

agency 

City of Medina - Public Works 
 City department or other 

agency 

City of Newcastle - City Manager's office 
 City department or other 

agency 

City of Newcastle - City Manager's office 
 City department or other 

agency 

City of Newcastle - Public Works 
 City department or other 

agency 

City of Newcastle - Public Works 
 City department or other 

agency 

City of Yarrow Point 
 City department or other 

agency 
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Enatai Elementary School  School or childcare facility 

First Church-Christ Scientist 
 Cultural or religious 

organization 

Killarney Circle Pool  Social service 

King County 
 City department or other 

agency 

Medina Elementary School  School or childcare facility 

Medina Market  Business 

Meydenbauer Bay Yacht Club  Boating facility 

New Hope International Church 
 Cultural or religious 

organization 

Newport Hills Community Club  Neighborhood group 

Newport Yacht Club  Boating facility 

NW Lifestyle Homes  Business 

Old Bellevue Chevron Auto Repair  Business 

Overlake Golf & Country Club  Business 

Seattle Boat Company – Newport  Boating facility 

Seismic Northwest  Business 

St. Mary-on-the-Lake Peace & Spirituality 
Center 

 Cultural or religious 
organization 

St. Thomas School  School or childcare facility 

The Greater Newcastle Chamber of 
Commerce 

 
Business 

The Well Community Church 
 Cultural or religious 

organization 

Town of Beaux Arts Village 
 City department or other 

agency 
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Town of Beaux Arts Village 
 City department or other 

agency 

Town of Hunts Point 
 City department or other 

agency 

US Army Corps of Engineers 
 City department or other 

agency 

Villaggio on Yarrow Bay  Property owners and tenants 

Virginia Mason Athletic Center  Business 

Voeller and Associates  Business 

Washington State Department of Ecology 
 City department or other 

agency 

Washington State Department of Fish and 
Wildlife 

 City department or other 
agency 

Washington State Department of 
Transportation 

 City department or other 
agency 

Wells Medina Nursery  Business 

Yarrow Bay Marina  Boating facility 

Yarrow Point Town Hall 
 City department or other 

agency 
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Appendix B – Briefing outreach summary 

Briefing outreach summary 
To offer briefing presentations to community groups, the project team sent 38 outreach emails 
and conducted six follow up phone calls to 21 community-based organizations, agencies and 
local jurisdictions, neighborhood groups, chambers of commerce, and parent teacher 
associations. The team shared project information and details for how to provide input to the 
project team. Upon request, the project team shared the Lake Line 101 presentation via email or 
presented it during a briefing. 

Generally, contacts shared appreciation for the outreach and participated in information sharing 
by distributing the email among their colleagues and peers. Few community members shared 
questions or requested briefings. Some noted the usefulness of the Lake Line 101 presentation 
and other online resources and committed to following up if questions arise. 

Notable Outcomes 

• Downtown Bellevue Residents Association requested further coordination to gather 
information to distribute through their Facebook page and will reconnect with the team 
as capacity allows.  

• The Town of Yarrow Point supported the coordination of a briefing to the Hunts Point, 
Yarrow Point, and Beaux Arts Town Councils. The project team briefed these audiences 
during a meeting in spring 2023.  

• The Medina Parent Teacher Association supported the project team in distributing a 
project update blurb in their monthly newsletter. 

 

Outreach log 

Name  Response 
Bellevue Chamber   Primary contact forwarded the outreach email to colleagues who lead 

government affairs and communications to share the information 
among Bellevue Chamber membership.  

Bellevue High 
PTSA  

Primary contact shared thanks for the information and committed to 
reaching out after reviewing resources if any questions arise. 

Downtown Bellevue 
Residents 
Association 

Primary contact responded with interest in further discussion to 
support drafting a message for the DBRA Facebook page. Next steps 
pending DBRA capacity. 

HOA for The Point 
on Yarrow Bay  

During phone call outreach, primary contact requested an additional 
email with project information, which the project team sent following 
the call. 

Hunts Point  Primary contact did not respond. However, contacts with the Town of 
Yarrow Point supported the coordination of briefings with 
municipalities. See notes in Yarrow Point communications.   
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Lochleven 
Community 
Association  

Connected via follow up phone call and sent follow up email with 
more information. Primary contact shared information among 
Lochleven commissioners and expressed interest in supporting 
information sharing on NextDoor. 

Medina Parent 
Teacher 
Association  

Coordinated with primary contact to share project information blurb in 
the Medina PTA newsletter. Did not share any questions or request a 
briefing. 

Meydenbauer Bay 
Yacht Club  

Primary contact shared thanks, noted that the information provided 
was sufficient, and expressed interest in future partnership. 

Newport Yacht Club 
and HOA  

Primary contact forwarded information along to additional Newport 
Shores community contacts. None shared questions or briefing 
requests. 

Overlake Golf & 
Country Club  

Connected with primary contact during phone call outreach and 
gathered email information to share follow up information. 

WABA (Town of 
Beaux Arts)  

Primary contact did not respond. However, contacts with the Town of 
Yarrow Point supported the coordination of briefings with 
municipalities. See notes in Yarrow Point communications.   

Wetherill Nature 
Preserve  

Primary contact shared thanks, sharing positive feedback for the 
Lake Line 101 presentation, and committed to sharing the information 
among organization commissioners and following up if any questions 
arise. 

Yarrow Point     Primary contact shared information with the Town Engineer, who 
offered to coordinate presentations to Hunts Point, Yarrow Point, and 
Beaux Arts Town Councils. The project team organized a 
presentation and offered one-off follow ups. 

Additionally, the project team conducted outreach to the City of Medina, the Enatai Elementary 
School PTSA, the Enatai Neighborhood Association, the Fairweather Basin Boat Club, the 
Meydenhauer Bay Neighbors Association, the Newport Hills Community Club, the Greater 
Newcastle Chamber of Commerce, and the Vuecrest Community Association, but did not 
receive responses. 
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Appendix C – Virtual public meeting summary 
 

Poster distribution summary 

To promote the Draft Environmental Impact Statement (DEIS) virtual public meeting and to 
direct community members to where they can participate in the DEIS public comment period, 
the project team distributed 15 posters on April 4, 2023, to nine different community gathering 
spaces, including:  

• Beaux Arts Village 
• Bellevue Botanical Gardens 
• Bellevue City Hall 
• Bellevue Library 
• Crossroads Community Center 
• Hunts Point Town Hall 
• Northwest Arts Center 
• South Bellevue Community Center 
• Yarrow Point Town Hall 

The team followed up to provide virtual project materials at two locations: the Crossroads 
Community Center and the Yarrow Point Town Hall. 

Virtual public meeting summary  
The project team hosted a virtual public meeting via Zoom Webinar on April 18, 2023. The 
project team shared a brief presentation with the group describing the project and the EIS 
process. The team then facilitated a public testimony period for attendees.  

Attendance: 

Project team 

Bellevue: Angela Chung, Reilly Pittman, 
Elizabeth Stead, Linda De Boldt 

Carollo: Lara Kammereck, Cheyenne 
Thompson 

ESA: Lisa Adolfson 

PRR: Scott Burns, Conny Garcia Gaitan, 
Emma Dorazio, Morgan Calder 

Community members 

Eight people attended the virtual public 
meeting out of the 18 people who 
registered. 
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Q/A: 

• Is a combination of these different alternatives also an option? For example, use on 
shore option in some places and other options in some other areas. 

o Answer: Yes, one alternative might not be feasible in each service area, so the 
final recommendation might be a combination of alternatives. 

Testimony Comments: 

• I am not sure what kind of testimony you are looking for. 

o Response from project team: Any comments are good; you can submit written 
comments by May 8 if you don’t have anything to share now. 

• In terms of the alternatives provided, I think moving the lines off the lake, instead of 
inside it, would be safer for the ecosystem in case it breaks. There would be less 
damage to the lake if they were out of the water. I think there might be an opportunity to 
combine some of the alternatives, which would be my recommendation. My question is: 
How do the private side sewers connect to the main line and who is responsible for them 
when they are clogged? We had a bad experience with our line clogging and backing up, 
and we were told we were responsible, but the clog was exactly where it joined with the 
main line. I was told within 5 feet of that junction is the City’s responsibility.  

o Response from project team: I would say questions about the system should be 
directed to Bellevue Utilities, Angela Chung. The EIS is looking for comments on 
the environmental impact of the alternatives, or comments on the alternatives 
and the plan itself.  

o Response from project team: We will follow up with you, or you can contact 
Angela directly! 

Links shared with participants during the webinar: 

• To download a copy of the DEIS or submit electronic testimony through the survey, 
please visit: https://www.engagingbellevue.com/lake-washington-line 

• Visit the project website: https://bellevuewa.gov/city-
government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-
washington-line 

• View the Lake Line 101 presentation: https://prezi.com/p/edit/l_n1k8xgivgr/ 

• Email testimony to: LakeLineEIS@bellevuewa.gov  

Next Steps 
• Bellevue Utilities Project Manager, Angela Chung, followed up via email with the 

participant who provided testimony during the meeting to answer his outstanding 
questions.  

• PRR posted the public meeting recording to the project website.  

https://www.engagingbellevue.com/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://prezi.com/p/edit/l_n1k8xgivgr/
mailto:LakeLineEIS@bellevuewa.gov
https://www.youtube.com/watch?v=5pV040TSRco
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• Any public testimony received during the DEIS comment period will be documented as 
part of the EIS process.  

  



   16 
 

Appendix D – Online open house summaries 
 

Online open house #1 

To share information about EIS scoping and accept scoping comments for the management 
plan, Bellevue Utilities hosted an online open house on the EngagingBellevue.com platform. 
The online open house was live from July 11, 2023, to August 31, 2023. The online open house 
shared information about the Lake Washington Lake line system, why a management plan and 
EIS are needed, and potential solutions for the aging lake lines. Information and graphics for 
four potential alternatives – a “no action” alternative (emergency repairs and continued 
maintenance only), an in-water alternative, on shore alternative, and upland alternative – were 
presented. The online open house was published in English and a summarizing text block of 
information was provide on the website in Chinese (simplified and traditional), Japanese, 
Korean, Spanish, Russian, and Vietnamese. Visitors were able to submit scoping comments 
through an online open house form available in all eight languages. The online open house had 
a total of 286 visitors during the scoping period and two EIS scoping comments were submitted 
in English.  

Online open house #2 

To share information about the alternatives analysis and to solicit feedback for the management 
plan, Bellevue Utilities hosted an online open house on the EngagingBellevue.com platform. 
The online open house was live from September 1, 2023, to November 1, 2023. The online 
open house shared information about the Lake Washington Lake line system, information and 
graphics for potential alternatives, and the alternative evaluation factors. The main focus of this 
online open house was to encourage people to take the community survey to provide input on 
the evaluation factors so the project team could incoporate commuity priorities into the analysis 
of potential alternatives. The online open house was published in English and a the community 
survey was available in Chinese (simplified and traditional), Japanese, Korean, Spanish, 
Russian, and Vietnamese. The online open house had a total of 914 visitors and 19 survey 
responses were submitted in English.  
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Appendix E – Community pop-up event summary  
 

Overview 

Hearing from community members is a critical part of Bellevue Utilities’ planning and decision-
making process. In September 2023, the Lake Washington Wastewater Lake Line project team 
conducted community outreach in parks, along trails, and at community events near the service 
area. Creating opportunities for engagement at community-centered events and gathering 
places allows for those who don’t actively seek or lack resources pertaining to City-based 
projects to stay in the know and share their input. These pop-up events were designed to share 
information about the project and solicit input on the prioritization factors being used to analyze 
the project alternatives. Residents within the service area were notified of these community 
events and the community input survey through promotions detailed below. 

Goals 

• Share information about the project and 
answer questions 

• Collect feedback from the community 
that will be incorporated into the 
management plan alternatives 
recommendation 

Promotions 

• Postcard mailer sent to residents 
• Social media posts 
• Listserv emails 
• Website updates 

Event details 

Date Pop-up location Impressions Common questions and comment 
themes 

September 6 Medina Park and 
Points Loop Trail 

24 - Expressed curiosity about 
what the project is. 

- Questions about where 
the service areas are 
located 

September 13 Meydenbauer Bay 
Park and Wildwood 

Park 

14 - Expressed curiosity about 
what the project is. 

- How will this affect me as 
a rate payer? 
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- What happens to private 
property owners within the 
service areas? 

September 14 Bellevue Farmers 
Market 

63 - Expressed curiosity about 
what the project is. 

- How does this impact the 
environment? How will 
environmental impacts 
change based on each 
alternative? 

- Expressed concern about 
property easements. 
Prioritize that as an 
evaluation factor. 

September 21 Meydenbauer Bay 
Park and Wildwood 

Park 

6 - Expressed curiosity about 
what the project is. 

- Shared that environmental 
impact is more important 
than cost. 

September 26 Road End Beach 4 - Expressed curiosity about 
what the project is. 

- Shared that waterfront 
property owners are more 
invested in this project 
than other ratepayers. 

 

Survey responses and analysis  

Community members who were engaged during a pop-up 
event were provided the option to leave more robust 
feedback through an online survey. The community 
survey received 19 responses.  

Themes from the survey responses include: 

• Prioritization of the difficulty of repair or 
replacement of a lake line, the number of 
customers impacted, and the risk to the 
environment as most important consequences of 
failure. 
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• Prioritized evaluation criteria were impacts to land use and property easements, 
environmental impacts, and the feasibility of long-term maintenance as most important.  

• Desire to maintain Lake Washington’s water quality and to protect native habitat, desire 
to implement a long-term and sustainable solution, and prioritization of the impacts to the 
community members over the cost of the project. 

• Most people engaging with this project lived, worked, or played in the Meydenbauer Bay 
or Medina South service areas. 

• Most people preferred that Bellevue Utilities keeps them informed about this project via 
emails, postcards, and “It’s Your City” articles. 
 

Incorporation of feedback 

The project team incorporated community feedback into the management plan options analysis 
and environmental documentation in the following ways: 

Topic How we used it 

Specifics about each service area Management plan development and saved for 
future planning use 

Priorities for consequences of failure 
 

Compared to our analysis and assessed different 
scenarios if community priorities were different 
than our baseline 

Priorities for evaluation criteria 
 

Compared to our analysis and factored into high-
level alternative evaluation, and saved for future 
planning use 

How to reach folks 
 

Will be used to prioritize outreach methods during 
project implementation and saved for future 
planning use 
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Appendix F – Survey data  
Public comments from community surveys can be viewed in Appendix H.  
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Ads

Other

Best way to stay informed

Best way to stay informed
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33.3

20

46.7

Most important consequences of failure

Difficulty of repair/replacement Number of customers impacted Risk to environment
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Appendix G – Notifications  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example of project poster Example of project postcard 

Example of It’s Your City article 
Example of project website update 
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Appendix H – Full list of public comments  
 

DEIS public comments 

After reviewing the draft EIS please share your comments. 
Entire Bellevue-managed sewer line should be inspected and areas that show concern 
should be addressed first. FYI - Its odd to ask the public what they would study without 
defining what an EIS is supposed to encompass. 
How it impacts residents 

 

Alternatives selection survey 

Is there anything specific about the area our team should know as we plan for the 
management of the lake line in your service area? 
No 
Not really 
we strenuously object to anything that dramatically encumbers our property such as 
easements that make that area unbuildable. Something must be done eventually with the line, 
but some of the proposed approaches can disproportionately harm properties served by a line 
update. We have 150' of lakefront on a small shelf of land before the bluff. Trenching and 
defining an easement across our property could seriously impact our ability to use or build on 
our property. We would want to know how the city plans to address this in the proposals. we 
do not want to see a process in which community input is simply a performative process 
because the city has already predetermined the option it wants. we also don't want internal 
priorities like the ease and convenience for staff working on this or departmental objectives 
that don't care about cost or impact on property owners don't trump the interests of citizens 
that will be affected by any changes. 
It would be terribly difficult to move the sewer lines from the water to land in Meydenbauer 
Bay. 
this could be an excellent opportunity to replace the waste water system and to potentially put 
all the utility lines underground. 
I think that residents that do NOT have waterfront property - with it's accompanying gigantic 
property values - will naturally be interested in how the cost of these improvements will be 
shared. Clearly it's in the interest of all to maintain water quality in the lake and to get in front 
of necessary system improvements - but solutions will naturally have differing costs 
associated with them. I am encouraging the City to keep the cost and cost-sharing elements 
of the project transparently in front of all residents who will be expected to participate in the 
cost of the project. 
Many families and children swim in the Meydenbauer Bay area and it is important to keep the 
water safe for them to use. 
Why did you rank the alternatives evaluation criteria the way you did? 
I feel that we need to prioritize the environment before any work can begin. 
I think thats important 
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Thinking more on long term, how the action will effect it. Want to be sustainable long term 
(good quality and little impact). And then feasibility (permits and access etc). If quality is good 
then people would be less disrupted in the long term 
Cost is important but permitting and the local people are more important 
My number one concern was how much changes might jeopardize usage of our property. The 
current lakebed solution has worked successfully for 60 years...it's unclear why this wouldn't 
be the preferred approach. If there are challenges with permits for this, keep working at 
permits and the choice of construction tech to mitigate any concerns in doing this. We do care 
about the environment, but my concern would be that the city may use concern about it to 
drive through options that disproportionately and needlessly impact us. I'm distrusting 
because previously, a city-maintained sewer line running across our neighbor's lot down the 
bluff to the lake sewer line broke. There was landslide and raw sewage that dumped onto our 
property. The city fixed the break, but did nothing to remedy the debris or sewage and 
showed complete lack of concern when we raised this with them. 
We need action and the ordering above is in my opinion the most expeditious. 
Right of way will drive the cost and impact to the community. You have left our two options, 
lining the current pipe, and a floating line. 
It needs to be taken care of so prioritization of doing it regardless of impact to 
residents/partners etc seems important to me. Cost of course is critical, but in light of the 
potential for fail and the impact to the lake quality and fish habitat etc, not as important in the 
end. 
This area is home to many. People need to be considered, but animals and environment even 
more so. 
It is a hard place to work. 
placing the new system in a logical location should be the number on criteria 
Unless you are a waterfront property owner - the environmental, ease of maintenance, and 
costs are primary. The permitting, right of way, and temporary inconvenience to property 
owners are administrative and comparatively short lived. I'm hoping the City ensures that the 
costs of special attention to high end property is paid by those property owners, and not just 
spread out to all City residents. 
I appreciate that this will be challenging for the departments involved but I feel we need to 
prioritise the impact on the environment and the ease of future repair (if/when necessary) and 
think ahead - which is something that the City of Bellevue does exceptionally well. 
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Technical Memorandum 1 

MODEL DEVELOPMENT AND CALIBRATION 

1.1   Introduction 

This Technical Memorandum (TM) summarizes the development and calibration of the City of 
Bellevue's (City) Lake Washington lake line system (lake line) hydraulic model. The model was 
developed consistent with City standards and built in InfoSWMM for system analysis. 

1.2   Model Development 

A sewer collection system model is a simplified representation of the real sewer system. 
Collection system models are used to evaluate the conveyance capacity of a collection system 
and for planning scenarios. This model was created to represent all the lake line piping system 
and includes some additional skeletonized piping upstream. All key infrastructure along the lake 
line was included in the model to replicate the hydraulics of the lake line system. 

The City provided Carollo Engineers, Inc. (Carollo) with the general lake line geographic 
information system (GIS) geometry file and the Basin 1-5 SWMM Model on September 15, 2020. 
This information served as the basis to for building the lake line model. The model was built in 
the City’s datum, NAVD 1988. 

The model was calibrated with flows estimated from supervisory control and data 
acquisition (SACDA) information at every pump station (13 stations) along the lake line. 
Operational data was provided from February 1, 2020, to May 1, 2020, served as the flow 
monitoring period for model development. The SCADA included wet well level at all pump 
stations and pump start and stop time at some of the stations. The wet well geometry at each 
pump station was used to develop a volume relationship between the horizontal surface area 
and level. For stations that did not include pump on/off information, the level was used to 
estimate when the pumps were running. In all cases it was assumed that the pumps delivered the 
design flow when operating. The wet well level change and pump operations were used to 
convert the wet well level changes over time minus pump flows to pump station volume 
inflow rate. 

A summary of all the pump stations along the lake line and their attributes are summarized in 
Table 1.1. Pump station recirculation standpipe elevations and on and off set points were 
provided by the City and imported into the model. The lake elevation was assumed as 16.8 feet, 
the low water level, based on the Lake Washington Sewer Lake Line Hydraulic Grade Line figures 
provided by the City. Pumps were set up with operational on and off levels and pump curves in 
the model that matched operations in the field, this is summarized in Table 1.1. Figure 1.1 shows 
a conceptual image of how pump stations and recirculation manholes along the lake line were 
set up and operate in the model. Recirculation manholes are specialized manholes that 
protect low lying customers by limiting the pressure in the lake lines. Once the downstream 
lake line operating capacity is reached, the recirculation returns excess flows to the pump station 
wet well, rather than forcing additional flow at a higher pressure that may cause backups to low 
lying customers downstream. 
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The City provided pump station SCADA data of wet well level. This was converted to influent 
flows which would then be compared to the modeled flows to assess the model calibration. 
Pump station data was received at 13 different pump stations along the lake line. The dry and 
wet weather flow development was done for the contributing area to each lake line pump 
station, thus 13 lake line flow monitoring tributary basins (monitoring basins) were developed for 
calibration. Each basin had its own set of wet weather parameters, sanitary inflow rate, and 
infrastructure assumptions. The hydraulic reaches, which are sections of the lake line system 
bounded by the upstream and downstream pump stations, are summarized by model 
monitoring basin in Table 1.2. Figure 1.2 shows an overview of the lake line system and the areas 
upstream of each pump station. 
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Table 1.1 Lake Line Pump Station Summary 

Pump  
Station 

Recirculation 
Manhole 

Overflow  
Location 

Wet Well 
Area  
(ft2) 

No. of 
Pumps 

Pump Start 
Levels  
(ft)(2, 3) 

Pump Stop 
Levels (ft)(2, 3) 

Design 
Flow 

(gpm) 

Design 
Head 

(ft) 

Recirculation 
Standpipe 

Elevation (ft) 

Overflow 
Level (ft)(3) 

Yarrow 
Point 

Yes Wet Well 102 2 2.8 and 2.0 1.0 269 13 26.64 7.6 

Hunts 
Point 

Yes 

Auxiliary 
manhole on 

upstream 
system(1) 

102 2 2.5 and 2.0 1.0 341 13 27.57 4.5(4) 

Cozy Cove Yes Wet Well 150 3 3.0, 2.6 and 2.2 1.0 583 55 N/A 8.4 

Evergreen 
West 

Yes Wet Well 102 2 3.0 and 2.5 1.5 296 5 23.74 7.0 

Evergreen 
East 

Yes Wet Well 102 2 2.5 and 2.2 1.4 301 7 21.58 6.7 

Lake Crest Yes 

Auxiliary 
manhole tied 

into 
upstream 
lake line. 

102 2 3.3 and 2.5 1.8 370 12.5 27.21 6(4) 

Medina 
City Hall 

No Wet Well 266 2 3.2 and 2.4(5) 1.3(5) 295 63 N/A 6.7 

Parkers Yes 

Auxiliary 
manhole on 

upstream 
system(1) 

102 3 7.6, 6.8 and 6(5) 4.0(5) 512 144 19.89 8.7(4) 

Lagen No None 102 2 2.0 and 1.5(5) 1.0(5) 247 5 N/A N/A 
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Pump  
Station 

Recirculation 
Manhole 

Overflow  
Location 

Wet Well 
Area  
(ft2) 

No. of 
Pumps 

Pump Start 
Levels (ft)(3) 

Pump Stop 
Levels (ft)(3) 

Design 
Flow 

(gpm) 

Design 
Head 

(ft) 

Recirculation 
Standpipe 

Elevation (ft) 

Overflow 
Level (ft)(3) 

Meydenbauer No 

Auxiliary 
manhole 

on 
upstream 

system 

102 2 3.0 and 2.7 1.5 278 9.5 N/A 6(4) 

Killarney Yes Wet Well 102 2 3.6 and 2.9 1.6 278 9.5 24.26 10.3 

Bagley No 

Auxiliary 
manhole 

on 
upstream 
lake line(1) 

102 2 3.2 and 3.0(5) 3.0 and 2.5(5) 180 35 N/A N/A 

Pleasure 
Point 

Yes Wet Well 102 2 2.6 and 2.5 1.5 162 10 19.62 7(4) 

Notes: 
(1) Not included in model, manhole is outside of modeled lake line extents. 
(2) On and off set points provided by the City on July 13th, 2022. 
(3) Elevation is relative to wet well invert level, so X feet depth above the bottom of the wet well. 
(4) No actual overflow data was available. Overflow in the model was assumed at City provided overflow set points instead. 
(5) Different start and stop levels were used to estimate pump station flows during the calibration period. 
Abbreviations: ft - feet; ft2 - feet squared; gpm - gallon per minute. 
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Table 1.2 Lake Line Monitoring Basins 

Model Monitoring Basin Lake Line Reach  Upstream Pump Station Downstream Pump Station 

Yarrow Point COZ_A_1 Flush Number 1 Yarrow Point 

Cozy Cove COZ_A_2 Yarrow Point Cozy Cove 

Cozy Cove COZ_B_1 Hunts Point Cozy Cove 

Hunts Point COZ_B_2 Flush Number 2 Hunts Point 

Fairweather FWR_A_1 Evergreen East Fairweather 

Evergreen East FWR_A_2 Evergreen West Evergreen East 

Evergreen West FWR_A_3 Flush Number 3  Evergreen West 

Lake Crest MED_A_1 Flush Number 3 Lake Crest 

Lake Crest MED_A_2 None Lake Crest 

Medina City Hall MED_A_3 Lake Crest Medina City Hall 

Medina City Hall MED_B_1 Flush Number 4 Medina City Hall 

Parkers PKR_A_1 Flush Number 5 Parkers 

Lagen BEL_A_1 Parkers  Grange/ Lagen Lift 

Meydenbauer MEY_A_1 Flush Number 6 Meydenbauer 

Killarney SWL_A_1 Flush Number 7 Killarney 

Killarney SWL_A_2 Killarney King County System 

Bagley NWP_A_1 Pleasure Point Bagley 

Pleasure Point NWP_A_2 Flush Number 8 Pleasure Point 
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Figure 1.1 Lake Line System 
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 Figure 1.2  Lake Line Reaches and Flow Monitoring Basins
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1.3   Dry Weather Flow Calibration 

1.3.1   Dry Weather Flow Development and Loading 

Average dry weather flow (ADWF) is the expected sewer flows conveyed by the system on a 
daily basis, and for a lake line includes both sanitary flow and flushing flow. Sanitary flows come 
from residents and businesses along the line and daily flush station inflow is added to the system 
to help convey sewage along the lake line due to low pipe slopes. 

ADWF from each basin was estimated from a 24-hour average of dry weather flow (DWF) data 
minus flushing flows measured at each pump station. Measured flows from periods with less 
than 0.1 inches of rainfall in the previous 24-hours were defined as DWF and used for the ADWF 
calculation to determine the ADWF per basin. Table 1.3 outlines the DWF for each basin 
developed for model calibration. The basin DWFs were converted to basin flow factors by 
combing the number of parcels with the measured flows. 

The DWF loading approach was consistent with the City’s previous modeling efforts. The city 
uses a population equivalent per acre and a unit flow volume of 65 gallons per capita per day to 
develop sanitary flow projections. The lake line is served almost entirely by single family homes, 
so a population factor of 2.7 people per unit was used throughout. Thus, a 0.12 gpm per parcel 
was the default flow factor used. Based on the total number of upstream parcels, the planning 
flow could be compared to the measured flow. As all parcels contributing flow to the lake line are 
single family, it is assumed that large variations between planning flow and measured flow are 
indicative of dry weather flow infiltration to the system or recirculation. 

The flow factor scaling, and flush station inflow were adjusted so that the total volume of flow 
into the pump station matched what was measured. For example, the measured flow at the 
pump station was 1.7 times higher than the planning flows at Yarrow Point, so the gpd/parcel 
flow factor was adjusted from 0.12 to 0.20 in order to calibrate to DWF volume at the site. Table 
1.4 summarizes the adjustments to match the measured volume of flow and set up in the model. 
The flush station flows were estimated based on flush station capacities, station diurnal patterns, 
and flush station on and off run times. The flush station set up in the model is summarized in 
Table 1.5. 

Table 1.3 Dry Weather Planning Flow 

Pump Station 
Estimated Flush Station 

Average Daily Flow (gpm) 
Measured Total 

Flow (gpm)(1) 
Upstream 

Parcels 
Flow Factor 

(gpm/parcel) 

Yarrow Point 10 53.14 250 0.12 

Hunts Point 10 52.46 41 0.12 

Cozy Cove 20 254.55 251 0.12 

Evergreen West 10 23.39 87 0.12 

Evergreen East 10 34.37 61 0.12 

Lake Crest 10 22.44 25 0.12 

Medina City Hall 15 33.31 184 0.12 
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Pump Station 
Estimated Flush Station 

Average Daily Flow (gpm) 
Measured Total 

Flow (gpm)(1) 
Upstream 

Parcels 
Flow Factor 

(gpm/parcel) 

Parkers 17 155.38 272 0.12 

Lagen 0 48.31 87 0.12 

Meydenbauer 15 25.47 98 0.12 

Killarney 15 33.03 165 0.12 

Bagley 10 44.21 76 0.12 

Pleasure Point 10 14.75 78 0.12 
Notes: 
(1) Estimated by multiplying the change in wet well volume over time by the wet well area. 

Table 1.4 Dry Weather Flow Factor Adjustment 

Pump Station Flow Factor Scaling 
Adjusted Flow Factor 

(gpm/parcel) 

Yarrow Point 1.7 0.20 

Hunts Point 8.3 0.97 

Cozy Cove 4.6 0.55 

Evergreen West 1.5 0.18 

Evergreen East 1.5 0.18 

Lake Crest 4.3 0.51 

Medina City Hall 0.4 0.04 

Parkers 4.0 0.48 

Lagen 4.5 0.54 

Meydenbauer 1.0 0.12 

Killarney 1.1 0.12 

Bagley 3.0 0.36 

Pleasure Point 1.0 0.12 

1.3.2   Dry Weather Flow Pattern Calibration Process 

Sewer inflows typically have a diurnal pattern, which needs to be replicated in the model with 
the measured DWF data. For the lake line, the DWF pattern is dominated by the flush station run 
times, as opposed to customer usage as in a typical wastewater collection system. Flush run 
times were provided by the City, and these were assumed to be consistent every day in the 
modeled simulation. A capacity of 240 gpm (0.53 cubic feet per second) was initially assumed for 
each flush station, and then adjusted to match the measured dry weather patterns. The flush 
station run times were supplied by the City and input into the model. The pertinent information 
that was added to the model for each flush station is shown in Table 1.5. 
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Table 1.5 Lake Line Flush Station Summary 

Flush  
Station 

Adjusted Flowrate 
(gpm)(1) 

Head  
(ft) 

Hours Run  
Per Day(2)  

1 233 21 1 

2 224 21 1 

3 North 233 21 1 

3 South 233 21 1 

4 90 21 0.5 

5 233 21 2 

6 202 21 1.5 

7 233 21 1.5 

8 157 10 1 
Notes: 
(1)  Adjusted Flow rate of each flush stations. This reflects the flow through the station while it is running. 
(2) Hours run per day correspond to on/off timing of when each flush station is run. A summary of all flush station run times is 

outlined in Appendix 1A. 

Pipe slope effects velocity of the reach which can influence the dry weather pattern. The inverts 
along the modeled reaches were unknown and could include sags due to uneven settlement. 
Therefore, part of the calibration process involved adjusting the invert along each of the reaches. 
The City provided hydraulic grade line (HGL) figures for each lake line reach. These were used to 
determine the upstream and downstream elevations of the reach. The calibrated reach slopes 
used in the model are outlined in Table 1.6. Manning’s roughness coefficient (n) and the vertical 
roughness factor were also adjusted to account for sags and possible debris in the system to 
better match the field measured reach velocities and diurnal patterns at each pump station. High 
Manning’s n and low roughness thresholds were needed for Yarrow Point and Evergreen East so 
the HGLs in the reaches were sufficiently high when simulating the known recirculation. It is 
assumed this high roughness is representative of significant sedimentation or other obstructions 
in the lines. 

Table 1.6 Reach Slope Adjustments 

Pump Station 
Upstream 
Elevation 

(ft) 

Downstream 
Elevation  

(ft) 

Reach 
Manning’s n 

Vertical 
Roughness 
Threshold 

Vertical 
Roughness 

Yarrow Point 23.28 15.58 0.015 0.5 0.02 

Hunts Point 25.00 15.58 0.011 0.0 0.00 

Cozy Cove(1) 15.58, 13.58 13.58 0.065, 0.015 0.5, 0.0 0.02, 0.00 

Evergreen West 22.00 15.58 0.015 0.5 0.02 

Evergreen East 15.58 15.58 0.10 0.5 0.02 

Lake Crest 20.58 15.58 0.015 0.5 0.02 

Medina City Hall 15.58, 17.58 15.58 0.015 0.5 0.02 

Parkers 20.69 17.08 0.015 0.5 0.02 

Lagen 10.93 10.93 0.015 0.5 0.02 
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Pump Station 
Upstream 
Elevation 

(ft) 

Downstream 
Elevation  

(ft) 

Reach 
Manning’s n 

Vertical 
Roughness 
Threshold 

Vertical 
Roughness 

Meydenbauer 20.00 17.58 0.015 0.5 0.02 

Killarney 17.0 12.47 0.015 0.5 0.02 

Bagley 11.58 11.58 0.015 0.5 0.02 

Pleasure Point 16.8 11.58 0.015 0.5 0.02 
Notes: 
(1) 15.58 elevation is from the Yarrow Point Pump Station and 13.58 elevation is from the Hunts Point Pump Station. 0.02 

and 0.5 correspond to the portion of the reach downstream from Yarrow Point. 

1.3.3   Dry Weather Flow Calibration Criteria 

The hydraulic model was calibrated in accordance with international modeling standards. The 
Urban Drainage Group (UDG), formerly known as Wastewater Planning Users Group, a section of 
the Chartered Institution of Water and Environmental Management, has established generally 
agreed upon principles for model verification. 

Dry weather calibration should be carried out for two dry weather days and the modeled flows 
and depths should be compared to the field-measured flows and depths. Both the modeled and 
field-measured flow hydrographs should closely follow each other in both shape and magnitude. 

In addition to the shape, the flow hydrographs should also meet the following criteria as a 
general guide: 

• The timing of flow peaks and troughs should be within one hour. 
• The peak flow rate should be within the range of plus minus 10 percent. 
• The volume of flow (or the average rate of flow) should be within the range of plus minus 

10 percent. If applicable, care should be taken to exclude periods of missing or 
inaccurate data. 

1.3.4   Dry Weather Flow Calibration Results 

Table 1.7 provides a summary of the DWF calibration comparing the average and daily peak flow 
results for both weekday and weekend conditions. As shown on Table 1.7, the model-simulated 
volume of ADWF were all within 10 percent. Due to noise in the measured data and general 
variations in diurnal pattern, some peak differences were larger, but all within 45 percent. 
Diurnal patterns were significantly impacted by the flush station run times. Variation between 
peaks occurred because of difficulty matching travel time in the system due to unknown system 
conditions or challenges accurately capturing the flush station operation. Figure 1.3 show an 
example DWF calibration flow comparison figure for the FWR_A reach. All DWF calibration 
comparisons are shown in Appendix 1B. 
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Table 1.7 Dry Weather Flow Calibration 

Pump Station 

Measured 
ADWF 

Volume 
(gpd) 

Modeled 
ADWF 

Volume 
(gpd) 

ADWF 
Percent 

Difference 
(%) 

Measured 
Peak Hour 

DWF 
(gpm) 

Modeled 
Peak Hour 

DWF 
(gpm) 

Peak Hour 
Percent 

Difference 
(%) 

Yarrow Point 76,525 83,817 10% 122.5 143.1 17% 

Hunts Point 75,537 74,366 -2% 157.9 86.3 -45% 

Cozy Cove 366,547 331,259 -10% 422.1 318.9 -24% 

Evergreen West 33,688 35,640 6% 89.5 68.7 -23% 

Evergreen East 49,491 50,170 1% 87.1 65.4 -25% 

Lake Crest 32,315 30,463 -6% 109.8 61.3 -44% 

Medina City Hall 47,960 49,631 3% 81.2 75.1 -7% 

Parkers 223,754 203,102 -9% 194.5 209.7 8% 

Lagen 69,573 69,368 0% 104.4 69.4 -34% 

Meydenbauer 36,684 37,170 1% 69.6 39.3 -44% 

Killarney 47,559 51,019 7% 143.8 126.0 -12% 

Bagley 63,660 59,504 -7% 59.4 51.2 -14% 

Pleasure Point 21,234 22,296 5% 89.9 74.3 -17% 

 

Figure 1.3 Dry Weather Flow Calibration Example 
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1.4   Wet Weather Flow Calibration 

1.4.1   Wet Weather Flow Parameters 

For the wet weather flow (WWF) calibration, rainfall-derived infiltration and inflow (RDII) flows 
are added to collection system. RDII flows are assigned to the model based up upstream 
tributary areas of each contribution point and RTK parameters which define the short-term, 
medium-term, and long-term inflow and infiltration into the system. These values were initially 
set based on engineering judgment, and then adjusted until the model simulated flows (both 
peak flows and total volume) matched closely with the field measured flows. 

1.4.2   Wet Weather Flow Criteria 

Ideally a minimum of three separate storms need to be run through the model based on UDG 
guidance. For at least two storms out of the three events from the flow monitoring period, the 
model simulated flows and depths should match the field measured flows and depths within the 
acceptance criteria. The modeled and field flow hydrographs for the calibration storms should 
closely follow each other in both shape and magnitude, until the flow has substantially returned 
to DWF rates. 

In addition to the shape, the flow hydrographs should also meet the following criteria as a 
general guide: 

• The timing of the peaks and troughs should be similar with regard to the duration 
of the events. 

• The peak flow rates at significant peaks should be in the range of plus 25 percent to 
minus 15 percent and should be generally similar throughout. 

• Modeled volume of flow should be within plus 20 percent to minus 10 percent of 
measured volume of flow. 

The UDG recommends that for wet weather calibration, the use of a single calibration period 
incorporating a number of rainfall events should be considered whenever possible. In other 
words, if the flow monitoring program captured several back-to-back storms, it may be 
preferable to use the back-to-back storms events as the calibration storms, as opposed to 
calibrating to two separate storms that have occurred weeks or months apart. 

The three calibration rainfall events were selected form the flow data and are summarized in 
Table 1.8 and shown in Figure 1.4. 

Table 1.8 Rainfall Summary Table 

Storm Start Date End Date 
24 Hour Rainfall  

(inches) 
Peak Rainfall  

(inches per hour) 

1 2/3/2020 2/9/2020 2.03 0.14 

2 3/3/2020 3/9/2020 0.79 0.09 

3 4/21/2020 4/27/2020 0.72 0.26 
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Figure 1.4 Calibration Period Rainfall 

1.4.3   Wet Weather Flow Calibration Results 

The WWF calibration using the total volume and peak flow results for the three storm events at 
the pump stations are summarized in Tables 1.9, 1.10, and 1.11. The modeled outputs at each 
pump station were compared to the data from three storms recorded during the flow monitoring 
period for calibration. The City indicated on September 20, 2022, via TM comments, that 
calibration should account for periods during heavy rains where the measured data indicates that 
the flush stations were sometimes manually turned off, complicating wet weather flow 
calibration. Based on the measured data, flush stations were assumed to not run at Yarrow Point 
and Lake Crest after significant rainfall. Of the 13 pump stations with three events, eleven had 
two or more storm event responses within calibration standards for volume and four within 
standards for peak flows. 

1.4.3.1   Discussion on Sites Out of Criteria 

Two sites, Hunts Point and Evergreen East are not in criteria for volume. Both sites had 
inconsistent storm responses between the three events. Hunts Point had an additional issue with 
fluctuations in dry weather flow over the calibration period. February and March showed much 
lower flows than April and May leading to issues calibrating the storm events later in the season. 

Matching peaks was difficult due to noise in the pump data, inconsistent rainfall response and 
manual flush station shutdown. Yarrow Point, Hunts Point, Cozy Cove, Evergreen East, 
Medina City Hall, Lagen, Meydenbauer, Killarney, and Pleasure Point all had measured flows 
that were not replicable due to inconsistent rainfall response. Figure 1.5 shows an example of 
this issue at the Meydenbauer Pump Station, where the largest measured peak, in orange, 

Storm 
1 

Storm 
2 

Storm 
3 
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does not appear be rainfall driven. Similar issues occur at Yarrow Point where there is a 
significant rainfall response to storm 1, almost no response to storm 2 or 3, as shown in 
Appendix 1B. Yarrow Point also had an actively recirculating manhole during storm 1 which 
could not be confirmed in the field. It was difficult to match the volume and peak during a 
recirculation event. Yarrow Point had additional issues resulting from the seasonal variability of 
DWF. Figure 1.6 outlines an example WWF calibration figure for the fully calibrated Parkers 
Pump Station. 

Table 1.9 Wet Weather Flow Calibration - Storm 1 

Meter  
Number 

Measured Data Modeled Data % Error  

Total 
Volume  

(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume  

(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume  

(%) 

Peak 
Flow 
(%) 

Yarrow Point 0.284 857.8 0.485 1014.4 70% 18% 

Hunts Point 0.076 278.5 0.081 100.5 7% -64% 

Cozy Cove 0.849 1179.7 0.565 697.1 -33% -41% 

Evergreen West 0.077 187.1 0.051 104.4 -35% -44% 

Evergreen East 0.260 784.6 0.107 259.9 -59% -67% 

Lake Crest 0.022 126.8 0.028 119.9 26% -5% 

Medina City Hall 0.065 299.8 0.069 111.6 7% -63% 

Parkers 0.372 512.3 0.319 417.4 -14% -19% 

Lagen 0.089 236.3 0.098 124.5 10% -47% 

Meydenbauer 0.036 280.3 0.043 49.6 17% -82% 

Killarney 0.091 333.2 0.059 144.5 -36% -57% 

Bagley 0.064 107.1 0.074 113.6 17% 6% 

Pleasure Point 0.021 130.3 0.036 95.7 72% -27% 
Notes: 
Abbreviations: MG - million gallons. 

Table 1.10 Wet Weather Flow Calibration - Storm 2 

Meter  
Number 

Measured Data Modeled Data % Error  

Total 
Volume  

(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume  

(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume  

(%) 

Peak 
Flow 
(%) 

Yarrow Point 0.085 173.3 0.094 370.8 11% 114% 

Hunts Point 0.057 444.9 0.073 87.9 27% -80% 

Cozy Cove 0.357 593.3 0.390 493.2 9% -17% 

Evergreen West 0.039 96.7 0.041 88.4 3% -9% 

Evergreen East 0.064 150.7 0.063 218.0 -1% 45% 

Lake Crest 0.032 120.7 0.032 119.9 -1% -1% 

Medina City Hall 0.044 227.5 0.052 90.4 18% -60% 

Parkers 0.225 299.1 0.222 326.1 -1% 9% 

Lagen 0.071 167.7 0.075 99.1 6% -41% 
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Meter  
Number 

Measured Data Modeled Data % Error  

Total 
Volume  

(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume  

(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume  

(%) 

Peak 
Flow 
(%) 

Meydenbauer 0.036 284.0 0.052 42.9 45% -85% 

Killarney 0.054 322.5 0.052 136.6 -4% -58% 

Bagley 0.067 224.1 0.061 102.4 -8% -54% 

Pleasure Point 0.026 318.4 0.024 84.2 -10% -74% 

Table 1.11 Wet Weather Flow Calibration - Storm 3 

Meter  
Number 

Measured Data Modeled Data % Error  

Total 
Volume 

Flow 
(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume 

Flow 
(MG) 

Peak 
Flow 

(gpm) 

Total 
Volume 

Flow 
(%) 

Peak 
Flow 
(%) 

Yarrow Point 0.088 163.8 0.096 328.6 10% 101% 

Hunts Point 0.092 181.6 0.074 85.9 -19% -53% 

Cozy Cove 0.400 877.0 0.424 516.8 6% -41% 

Evergreen West 0.036 102.8 0.042 85.7 19% -17% 

Evergreen East 0.042 91.6 0.070 217.0 67% 137% 

Lake Crest 0.030 126.2 0.030 119.2 -2% -5% 

Medina City Hall 0.045 237.5 0.053 91.9 17% -61% 

Parkers 0.215 248.2 0.237 317.2 10% 28% 

Lagen 0.068 126.1 0.079 96.2 15% -24% 

Meydenbauer 0.037 401.2 0.038 43.5 3% -89% 

Killarney 0.048 209.4 0.053 135.4 10% -35% 

Bagley 0.056 118.7 0.064 100.0 14% -16% 

Pleasure Point 0.024 136.4 0.026 83.9 9% -38% 
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Figure 1.5 Wet Weather Flow Calibration Example of Failing to Match Peak Flow 

 

Figure 1.6 Wet Weather Flow Calibration Example of Matching Calibration Criteria 
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1.4.4   Wet Weather Level Overflow 

The City provided records of when the high high alarms were reached at each pump station, 
during the three-month calibration period. The high high is alarm is just below the pump station 
overflow. These records were used to verify the modeled HGL in each reach. The alarms are 
summarized in Table 1.12. 

Table 1.12 High High Alarm Records 

Storm Pump Stations Where High High Alarm Is Reached 

1 Evergreen East and Yarrow Point 

2 None 

3 Lagen 

Other Period 
Cozy Cove, Evergreen East, Evergreen West, Lake Crest, Hunts Point, Medina, 

Meydenbauer, Parkers, Pleasure Point, and Yarrow Point 

Since Evergreen East, Yarrow Point, and Lagen reached the alarm level during rainfall events, 
the calibration effort ensured the model replicated the elevated HGL seen for reaches 
upstream of these stations. For Evergreen East and Yarrow Point this indicated a high likelihood 
of recirculation during these events. Lagen does not have an overflow or recirculation manhole, 
so no recirculation occurred despite the high HGL. 

1.5   Summary 

The model is considered calibrated based on the data available for this project. It should be 
noted there are several limitations in building the model, some of which can be addressed in the 
future to further enhance the model capabilities. We recommend the following: 

• Undefined reach slopes and high/low points should be surveyed. 
• Review and survey flush station flows and run times, log when flush stations are 

turned off. 
• Recirculation manhole monitoring to better capture flows. 
• Overflow monitoring to confirm high high alarm levels. 
• Field verification of reach sedimentation build up for high Manning’s n and vertical 

roughness coefficient reaches. 

Given the currently available data, the model is reasonably calibrated for use in system analysis 
of the lake line. 
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Appendix 1A 
FLUSH STATION RUN TIMES 





FLUSH STATION RUN TIMES 12/19/19
FS03-0217 ON 12:00 AM OFF 12:15 AM

ON 12:30 AM OFF 12:45 AM

ON 1:00 AM OFF 1:15 AM

ON 1:30 AM OFF 1:45 AM

FS03-0272 ON 12:00 AM OFF 12:15 AM

ON 1:30 AM OFF 1:45 AM

ON 2:45 AM OFF 3:00 AM

ON 4:00 AM OFF 4:15 AM

FS01-0290 ON 12:00 AM OFF 12:15 AM

ON 1:00 AM OFF 1:15 AM

ON 2:00 AM OFF 2:15 AM

ON 3:00 AM OFF 3:15 AM

FS02-0101 ON 12:00AM OFF 12:15 AM

ON 1:15 AM OFF 1:30 AM

ON 2:30 AM OFF 2:45 AM

ON 3:45 AM OFF 4:00 AM

FS02-0233 ON 12:00 AM OFF 1:30 AM

FS05-0171 ON 12:00 AM OFF 12:15 AM

ON 12:45 AM OFF 1:00 AM

ON 12:30 AM OFF 12:45 AM

ON 1:00 AM OFF 1:15 AM

ON 1:30 AM OFF 1:45 AM

ON 2:15 AM OFF 2:30 AM

ON 3:00 AM OFF 3:15 AM

FS08-0155 ON 12:00 AM OFF 12:30 AM

ON 1:00 AM OFF 1:30 AM

ON 2:00 AM OFF 2:30 AM

FS09-0101 ON 12:00 AM OFF 12:30 AM

ON 1:00 AM OFF 1:30 AM

ON 2:00 AM OFF 2:30 AM

FS36-0197 ON 3::00 AM OFF 3:30 AM

ON 4:00 AM OFF 4:30 AM

FS34-0146 ON 3:00 AM OFF 4:00AM

FS43-0272 ON 12:00 AM OFF 12:15 AM

ON 12:45 AM OFF 1:00 AM

ON 1:30 AM OFF 1:45 AM

ON 2:15 AM OFF 2:30 AM

PSS05-0136 ON 11:15 PM OFF 11:30PM

9011 Lk Wa Blvd NE ON 12:00AM OFF 12:15AM

ON 12:45AM OFF 1:00am

ON 1:30AM OFF 1:45AM

ON 12:00 AM OFF 12:15 AM

ON 12:45 AM OFF 1:00 AM

ON 1:30 AM OFF 1:45 AM

ON 2:15 AM OFF 2:30 AM

562 W Lk Samm Pkwy SE

2442 W Lk Samm Pkwy SE

1830 W Lk Samm Pkwy NE

Flush Station 4

546 W Lk Samm Pkwy SE

1175 SE 96th Av SE

Flush Station 7

8925 Groat Pt Dr

8875 Overlake Dr W

903 SE Shoreland Dr

Flush Station 6

OPEN   2 1/4 TURNS CCWLift Station 19

Lift Station 1

Flush Station 8

Flush Station 9

Flush Station 10

Parker Pump Station to Grange

Flush Station 5

2441 Evergreen Pt Rd

Flush Station 1

Flush Station 2

Flush Station 3 North

Flush Station 3 South

4620 95th Av NE

3261 Hunts Pt Rd

2441 Evergreen Pt Rd
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Appendix 1B  
DWF CALIBRATION FIGURES 
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Appendix 1C  
WWF CALIBRATION FIGURES 
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1.0 INTRODUCTION 
The City of Bellevue (the City) owns and operates a wastewater lake line system located along 
the shoreline of Lake Washington. The wastewater lake line system is approximately 69,830 
linear feet (LF; 13.2 miles) with 15 pump stations and 8 flush stations. Approximately 9 miles of 
the wastewater line is cast iron pipe, 3 miles is asbestos cement pipe, and 1 mile is unknown 
and miscellaneous material types. Construction of these wastewater pipes occurred between the 
1950s to 1960s.1 Potential pipe failures could result in economic costs, threaten sensitive 
shoreline habitat, disrupt services to homeowners, and close beaches.   

The City's wastewater system serves customers in the following jurisdictions (Figure 1):  

 City of Bellevue 
 City of Beaux Arts 
 Medina 
 Hunts Point 
 Yarrow Point 
 Unincorporated King County 

The City is developing a Lake Washington Wastewater Lake Line Management Plan (the 
Management Plan) to rehabilitate, replace, or monitor the wastewater system. As part of that 
process, the Management Plan is going through an Environmental Impact Statement (EIS) 
process to understand the potential impacts associated with the proposed alternatives. This 
document covers the Aquatic Environmental Conditions for the Management Plan EIS.  

  

 
1 Note that portion of the wastewater pipes are deteriorating in many locations and in some places known 
to be partially filled with debris.   
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Figure 1. Washington Lake wastewater lake line system areas. 
Source: Carollo 2022  
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Information below is broken down by aquatic resource within the Management Plan basins for 
the wastewater system (Table 1). Note that the basins are different than the Management Plan 
areas identified in Figure 1. Basins are defined as sub-divisions of the city wastewater network 
draining to a discrete point such as a King County Wastewater Treatment Division (WTD) 
interceptor, major city trunk, pump station, or neighboring jurisdiction. Areas can cross 
multiple basins (e.g., Meydenbauer Bay area). 

Table 1. Lake Washington wastewater lake line management plan basins.  

Basin Upstream Pump Stations(1) Downstream Pump 
Stations(1) Linear Feet of Pipe(3)  

Cozy Cove (COZ) 

Flush #1 Yarrow Point 4,122 
Yarrow Point Cozy Cove 4,144 
Hunts Point Cozy Cove 4,086 
Flush #2 Hunts Point 4,403 

Fairweather (FWR) 
Evergreen East Fairweather 1,553 
Evergreen West Evergreen East 3,096 
Flush #3 Evergreen West 3,774 

Medina (MED) 
Flush #3 Lake Crest 2,726 
Lake Crest Medina City Hall 4,888 
Flush #4 Medina City Hall 4,793 

Parkers (PKR) Flush #5 Parkers 3,221 
Bellevue (BEL) Parkers Grange/Lagen Lift 2,648 
Meydenbauer (MEY) Flush #6 Meydenbauer 5,366 

Sweyolocken (SWL) Flush #7 Killarney 4,756 
Killarney (2) King County WTD System 6,079 

Newport (NWP) Pleasure Point Bagley 5,007 
Flush #8 Pleasure Point 5,168 

(1) Pump/flush stations are listed in order from north to south. 
(2) Discharges to King County Wastewater Treatment Division (WTD) system at interceptor maintenance hole 415888.  
(3) Total lake line pipe length. Excludes laterals.  

 

2.0 AQUATIC ENVIRONMENTAL CONDITIONS SECTION 
The following sections focus on aquatic environmental conditions for lakes, streams, and 
wetlands in the areas associated with the City's wastewater lake line system. The area of 
analysis is defined as the Lake Washington shoreline extending waterward 300 feet and 
landward 1,700 feet (Figure 1). This area incorporates the location of the existing wastewater 
pipes in the lake and potential areas where the pipes could be moved further from shore or 
upland. 

2.1 Surface Water Resources and Water Quality  
Lake Washington is a part of the Lake Washington/Cedar/Sammamish Watershed (WRIA 8). 
The 692-square-mile watershed includes two major river systems that connect to Lake 
Washington: Cedar and Sammamish rivers (Urgenson et al. 2021). The Cedar River connects to 
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the southern portion of Lake Washington, and the Sammamish River connects to the northern 
portion. Mercer Slough drains into Lake Washington in the southeastern portion of Bellevue 
and is part of WRIA 8. However, wastewater infrastructure in the Mercer Slough area is part of 
the King County WTD wastewater system and is not covered in this analysis. Five named 
creeks drain into Lake Washington within (or adjacent to) the area of analysis (Figure 2):  

 Yarrow Creek: associated with the Yarrow Bay Wetlands; part of the Cozy Cove basin. 
 Fairweather Creek: located east of Fairweather Nature Preserve; part of the Fairweather 

basin. 
 Meydenbauer Creek: located to the south of Meydenbauer Beach Park in Bellevue; part 

of the Meydenbauer basin. 
 Kelsey Creek: located near Enatai and I-90 and flowing through Mercer Slough; not 

included in the area of analysis. 
 Coal Creek: located approximately 1,835 feet south of I-90 in the Newport Shores 

neighborhood of Bellevue; just north of the Newport basin. 

Yarrow, Fairweather, Kelsey, and Coal creeks are classified as a type F stream, which are 
streams that may be perennial or seasonal and are known to be used by fish or meet the 
physical criteria to be potentially used by fish (Bellevue 2022a, DNR 2022). Meydenbauer Creek 
is not classified as a surface water on the Washington State Department of Natural Resources 
(DNR) Forest Practices Application Mapping Tool but is recognized as a stream on local 
geographical information system (GIS) on-line tools (Bellevue 2022a, King County 2022a). There 
are several other unnamed creeks along the Lake Washington shoreline within the area of 
analysis, including a type U stream west of Wetherill Nature Preserve in the Cozy Cove basin. 

The water quality of Lake Washington, in general, has been degraded from historical conditions 
by both point and nonpoint pollution sources. Nonpoint sources include stormwater and 
subsurface runoff containing pollutants from roadway runoff, failing septic systems, 
underground petroleum storage tanks, and commercial and residential sites treated with 
fertilizers and pesticides.  

The federal Clean Water Act requires Washington State to perform a water quality assessment 
every two years to record the status of rivers, lakes, and marine water bodies. The Washington 
State Department of Ecology (Ecology) is responsible for compiling water quality data and 
assessing water bodies into five categories. Category 5 listings, also called the 303(d) list, are 
considered the highest polluted water quality category that requires a water improvement 
project. Water quality within the area of analysis primarily consists of Category 1 or 2 along the 
Lake Washington shoreline (Ecology 2022a). Category 1 listings include exceedances of bacteria 
(i.e., E. coli) and total phosphorus, and Category 2 listings include exceedances of mercury and 
ammonia-N. Category 1 is identified as water that meets tested standards for clean water. 
Category 2 is identified as a water of concern. Water in Category 2 show some evidence of a 
water quality problem, but not enough to show persistent impairment. 



Lake Washington Wastewater Line Aquatic Environmental Conditions 

June 2022  Page 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Water bodies and water quality within the area of analysis.  
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Yarrow Bay and Fairweather Creek are listed as Category 5, which is a Washington State 303(d) 
list water body. Category 5 indicates that water quality is impaired, and a cleanup plan is 
needed. Yarrow Bay, and associated tributaries into Yarrow Creek, is listed as Category 5 for 
both dissolved oxygen and bacteria. Fairweather Creek is listed as Category 5 for dissolved 
oxygen, bacteria, copper, and temperature.  

Mercer Slough, Kelsey Creek, and Coal Creek are all listed as Category 5 water bodies. These 
water bodies occur just outside of the areas identified for analysis. Mercer Slough is south of 
Killarney area, Coal Creek is north of Newport South area, and Kelsey Creek drains into Mercer 
Slough and is east of Meydenbauer Bay area.  

Water bodies that drain into Lake Washington include both named and unnamed creeks that 
contribute to water quality conditions (Table 2). Water quality concerns (i.e., Category 5 – 303(d) 
list) are present for Yarrow Bay and Fairweather Creek, and other areas along the Lake 
Washington shoreline include water quality conditions that are identified up to water of 
concern.  

Table 2. Water bodies and water quality conditions by basin. 
Basin Water Body Water Quality(1) 

Cozy Cove 

Yarrow Creek and Yarrow 
Bay Wetlands Category 5: dissolved oxygen and bacteria 

Lake Washington Category 2: ammonia-N 
Category 1: bacteria, total phosphorous  

Fairweather Fairweather Creek Category 5: dissolved oxygen, bacteria, copper, and temperature 
Lake Washington No water quality assessment listed. 

Medina Lake Washington Category 1: bacteria 
Parkers Lake Washington No water quality assessment listed. 
Bellevue Lake Washington No water quality assessment listed. 

Meydenbauer Meydenbauer Bay Category 2: ammonia-N, mercury  
Category 1: bacteria, total phosphorus 

Meydenbauer Creek No water quality assessment listed. 

Sweyolocken Lake Washington Category 2: sediment bioassay  
Category 1: bacteria, total phosphorous 

Newport Lake Washington No water quality assessment listed. 
(1) Water quality is based on the Ecology (2022a) categories that include Category 5 water bodies on the 303(d) list of impaired water 

bodies where a cleanup plan is needed.  
(2) Definitions (note: colors match Ecology (2022a) on-line database and Figure 2): 

Category 5: polluted water that requires a water improvement project. 
Category 2: water of concern. 
Category 1: meets tested standards for clean water. 

 

Other areas surrounding the area of analysis (e.g., Mercer Slough, Coal Creek, and Kelsey 
Creek) likely contribute to deteriorated water quality conditions in Lake Washington. Similarly, 
areas to the west of the area of analysis in Lake Washington include deteriorated water quality 
that likely contribute to conditions along the Bellevue shoreline (refer to Figure 2). For example, 
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sediment and fish tissue sampling resulted in concerns related to polychlorinated biphenyl 
(PCB). Recent analyses showed no evidence of PCB contamination of juvenile Chinook salmon 
leaving the Lake Washington system, although the issue is known to be significant elsewhere in 
Puget Sound (Meador 2013). 

2.2 Aquatic Resources  
Aquatic resources include the habitat available (aquatic substrate and vegetation) and species 
use of the area. The following information provides a description of aquatic resources within 
the area of analysis. 

2.2.1 Aquatic Substrate and Vegetation 

Aquatic substrate and vegetation within the littoral zone of Lake Washington are important 
habitat characteristics for many salmonid species and other fish and invertebrates. The 
formation of the littoral zone along Lake Washington shoreline depends on sediment 
production, mobilization, and deposition. Sediment sources within Lake Washington come 
from bank erosion and sediment outflows from streams entering the lake. This zone also 
supports photosynthesis of vegetation and can protect it from wave action while it is 
establishing within the substrate. The shoreline of Lake Washington is partially exposed to 
wave action and is a moderately inclined slope with a terrestrial shoreline (Toft 2001). General 
shoreline substrate types include mixed coarse materials, sand, gravel, and a layer of fine silt 
with beds of submerged aquatic vegetation. Areas of sedimentation are noted in Meydenbauer 
Bay and Newport Shores due to historical dredging (The Watershed Company 2011a). 

The area of analysis includes a mix of developed shoreline and shoreline modifications (e.g., 
bulkheads, docks, and shoreline armoring) that can prevent natural bank erosion processes and 
do not support suitable habitat for salmonid species. As discussed in Section 2.3, the Lake 
Washington shoreline in the City's jurisdiction is 81% armored (The Watershed Company 
2011a). Areas that can support natural sediment processes include the streams listed above. 
Specific information on the current substrate found within Yarrow Creek and Fairweather 
Creek was not found. Meydenbauer Creek is documented has having a substrate that is sandy 
with a silt layer (The Watershed Company 2001). Substrate conditions within Coal Creek are 
predominantly gravel and cobble with a high percentage of fines due to associated stormwater 
outfalls located upstream (Herrera and Jacobs 2021). In summary, creek habitat found within 
Coal and Meydenbauer Creeks have potential to support the natural sediment process that 
development of the shoreline has prevented and to provide habitat and pathways for aquatic 
species.  

Most of the Lake Washington shoreline is composed of single- or multi-family residential 
development (79%) or marinas (7%), which does not support natural sediment processes or 
aquatic vegetation (The Watershed Company 2011a). However, park beaches and nature 



Lake Washington Wastewater Line Aquatic Environmental Conditions 

June 2022  Page 10 

preserves can support these habitat features. Public parks with beaches or natural shorelines 
located along the Lake Washington shoreline include, Morningside Park, Medina Beach Park, 
Clyde Beach Park, Meydenbauer Bay Park, Chism Beach Park, Chesterfield Beach Park, Enatai 
Beach Park, and Newcastle Beach Park. Nature preserves surrounding Lake Washington 
include Yarrow Bay Wetlands, Wetherill Nature Preserve, and Mercer Slough Nature Park. 
Overall, these areas represent approximately 13% of the 9.12-mile Lake Washington shoreline in 
City's jurisdiction. Many of these parks and nature preserves include wetlands, as described 
below (Section 2.4). 

Although substantial portions of the Lake Washington shoreline are modified, the lake still 
provides habitat complexity and processes that establish and maintain aquatic environments. 
For example, the benthic habitat likely provides adequate aquatic macroinvertebrates that 
support an abundant food base (Toft et al. 2014). Alternatively, surface water temperatures 
typically exceed 68 degrees Fahrenheit (°F) for substantial portions of the summer (King County 
2007). Overall, there is some critical habitat available within the area of analysis for salmonids, 
even though it has been modified and significantly reduced from historical conditions.  

King County (2022a) GIS map data was used to evaluate the presence of noxious emergent 
weeds within the area of analysis. Purple loosestrife (Lythrum salicaria) was the only emergent 
plant listed. According to the King County guide to aquatic weeds garden loosestrife 
(Lysimachia vulgaris), a class b weed is also found in Lake Washington (King County 2017). 
Additional aquatic invasive species found within Lake Washington include Eurasian 
watermilfoil (Myriophyllum spicatum), parrotfeather milfoil (Myriophyllum aquaticum), and 
fanwort (Cabomba caroliniana). Eurasian water milfoil is known to be very problematic along the 
Lake Washington shoreline (The Watershed Company 2011a). The City has permits for 
treatment in high use public access areas, but the extent of this invasive species is larger than 
these small efforts can control. Native submergent aquatic plants found within King County 
include bushy pondweed (Najas flexilis), yellow pond lilies (Nuphar lutea), bladderworts 
(Utricularia spp.), and cattails (Typha latifolia) (King County 2022b). 

In summary, the general ecological condition of the Lake Washington shoreline is considered 
low/moderate value (The Watershed Company 2011a). Most of the shoreline is impacted by 
urban development, which reduces natural sediment processes and native aquatic vegetation. 
This condition is defined by various invasive aquatic species and modified shorelines. There are 
pockets of moderate or higher rated shorelines near the mouths of Mercer Slough and Coal 
Creek, which include vegetated conditions with little shoreline modifications. There are also 
other parks and nature preserves along the shoreline that improve natural sediment processes. 
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2.2.2 Species Use 
Habitat within the area of analysis includes use by salmonids and other fish (Figure 3). 
According to WDFW (2022a), there are seven fish species present in Lake Washington and 
associated stream that are considered priority habitat species. Of these species, three are ESA-
listed, including bull trout (Salvelinus confluentus), Puget Sound Chinook salmon (Oncorhynchus 
tshawytscha), and Puget Sound steelhead (O. mykiss) (WDFW 2022b). The remaining species are 
considered locally important and covered below under "non-ESA-listed species." There are also 
several invasive species, which are also discussed below.  

Bull Trout 

Bull trout listed as threatened in 1998 and remained as threatened in 2000 (85 FR 14240), and 
populations have been documented within the boundary of WRIA 8 (WDFW 2022c). According 
to the Coastal Recovery Unit Implementation Plan (USFWS 2015), Lake Washington is 
designated as a shared foraging, migration, and overwintering (FMO) area that allows for the 
support of continued natural population dynamics. Shared FMO areas are particularly 
important to the anadromous and fluvial life history forms due to their complex migratory 
patterns associated with foraging and overwintering. Mercer Slough is also recognized as a 
shared FMO for bull trout (75 FR 63898). 

The potential for bull trout spawning in WRIA 8 is believed to be low because most of the 
accessible habitat is at a low elevation; therefore, it is not expected to have suitable water 
temperatures for successful bull trout spawning. USFWS (2015) identified the Lake Washington 
Ship Canal as a temperature barrier to bull trout. There are some cold water springs in the 
watershed and tributaries that may provide marginal spawning temperatures or thermal refuge 
areas for rearing or foraging during warm summer periods (USFWS 2004). These tributaries are 
primarily part of the Cedar River area in the southern portion of Lake Washington.  

A small number of subadult and adult bull trout have been observed in Lake Washington 
(Shepard and Dykeman 1977 King County 2000,). While bull trout occasionally occur in Lake 
Washington, they are not expected to occur in the surface waters of Lake Washington during 
the summer when water temperatures typically exceed 59°F for several months. Note that 
temperatures below 59°F is a physical or biological feature (PBF) for bull trout (75 FR 63898). 
Therefore, the apparent remnant population likely uses the lake primarily as a migration route 
to marine waters for foraging and rearing. 
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Figure 3. Documented fish use within the area of analysis.  
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Overall, adult and subadult bull trout may occur in Lake Washington throughout the year, most 
likely in spring and early summer when temperatures are lower. This observation is based on 
bull trout captured at the Ballard Locks and the Lake Washington Ship Canal between May and 
July (Bradbury and Pfeifer 1992, USFWS 1998, USFWS 2008). Bull trout likely use the area of 
analysis for either foraging or migrating to other marine or estuarine foraging habitats. Bull 
trout are anticipated to be from the core areas of the Stillaguamish, Snohomish-Skykomish, and 
Puyallup rivers, and use of Lake Washington is not expected to be a regular occurrence 

Puget Sound Chinook Salmon  

Puget Sound Chinook salmon were as threatened in 2005 and remained as threatened in 2011 
(76 FR 50448). Chinook salmon spawning populations (the north Lake Washington population 
and the Cedar River population) use Lake Washington for rearing and migration (WDFW 
2022d). A third population, the Issaquah stock, is a nonnative stock from the Issaquah Hatchery, 
which has been in operation since the 1930s (WDFW 2004, Ruckelshaus et al. 2006). Critical 
habitat for Chinook salmon is designated in Lake Washington and Mercer Slough (70 FR 52630). 

The status of the Lake Washington populations is based on their abundance, productivity, 
diversity, and spatial structure, but substantial development in WRIA 8 has degraded their 
spawning and rearing habitat. Lake Washington populations have shown some of the steepest 
declines of the 22 extant populations of the Puget Sound Chinook salmon evolutionarily 
significate unit—greater than 5% per year since the peak returns during the mid-1980s (Myers et 
al. 1998, Weitkamp and Ruggerone 2000).  

According to WRIA 8 Salmon Recovery Council (2017), adult migration in Lake Washington 
occurs from June through September. Migration occurs from Shilshole Bay through the Ballard 
Locks and Ship Canal, Lake Union, Portage Bay, and Union Bay to Lake Washington. Chinook 
salmon travel south to reach the Cedar River or north to reach the Sammamish River and other 
tributary streams. The Cedar River is recognized as providing the largest number of natural-
origin Chinook salmon in WRIA 8 providing critical rearing and spawning habitat (WRIA 8 
Salmon Recovery Council 2017), but smaller drainages also provide spawning opportunities. 
Spawning Chinook salmon generally migrate to spawning streams in the area of analysis from 
early July through September, with spawning activities occurring in the tributaries in October 
(WDFW 2018). 

WDFW (2018) released the 1999-2017 Bellevue Salmon Spawner Surveys report for Kelsey 
Creek, West Tributary, Richards Creek, and Coal Creek. The report provides a consolidation of 
the survey information collected for the past 18 years. This spawning salmon survey report 
indicated that large numbers of Chinook salmon spawn in Kelsey Creek in some years, with the 
most recent peaks occurring in 2006 and 2007. Most documented spawning occurred in the 
Kelsey Creek mainstem. Chinook salmon spawning in the West Tributary and Richards Creek is 
sporadic and only occurs in small numbers.  
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Initially, Chinook salmon fry tend to concentrate in the littoral zone at the south end of Lake 
Washington between January through March, until they grow large enough to move offshore 
(Fresh 2000, Tabor et al. 2004, 2006). The larger fingerlings enter the lake between mid-May and 
June after spending up to 6 months rearing in the rivers and streams. Overall lake rearing and 
migration occurs from January through July, with small numbers of Chinook salmon rearing 
year-round in Lake Washington and Lake Union (WRIA 8 Salmon Recovery Council 2017).  

After entering the lake, juvenile Chinook salmon rear in the shallow littoral zone as they 
gradually migrate to Union Bay and the Lake Washington Ship Canal. Juvenile Chinook salmon 
tend to prefer gradually sloping sand-silt substrate habitat less than 1.6 feet deep (Tabor et al. 
2006). They also congregate at the mouths of small tributary streams, possibly attracted by flow, 
shallow-water depths, benthic invertebrate or terrestrial insect food sources, fine-particle 
substrate accumulated at the stream delta fans, or some combination of these factors (Shared 
Strategy for Puget Sound 2007). Juvenile Chinook salmon tend to increase their use of deeper-
water habitat areas as they get larger, likely as a response to prey availability, reduced 
predation risks, and possibly more favorable water temperature conditions (Warner and Fresh 
1998, Celedonia et al. 2008). Chinook salmon fry typically rear in Lake Washington from 1 to 4 
months before migrating through the Lake Washington Ship Canal to Puget Sound (Seiler et al. 
2004, Tabor et al. 2006).  

Possible threats to the Lake Washington Chinook populations during their rearing and 
migration stage include predation, lack of shoreline habitat due to shoreline development, 
insufficient food sources, high temperatures, and poor water quality (WRIA 8 Salmon Recovery 
Council 2017). While predation is one of the main factors limiting Chinook salmon populations, 
issues such as artificial nighttime lighting, shoreline hardening and overwater structures, and 
increased water temperatures exacerbate the effects of predation on Chinook salmon in WRIA 8. 
While riparian vegetation that hangs over the water tends to be the preferred cover habitat, 
docks and piers are sometimes used as substitute cover, particularly during the day (Tabor and 
Piaskowski 2002). However, the considerable number of piers and docks lining the Lake 
Washington shoreline is expected to substantially affect the natural behavior of juvenile 
Chinook salmon and other salmonids rearing and migrating through the lake. 

Puget Sound Steelhead 

Puget Sound steelhead were listed as threatened in 2007 and remained as threatened in 2011 (76 
FR 50448). There are two steelhead populations in WRIA 8: (1) natural-origin Cedar River 
population, and (2) introduced north Lake Washington population. Allozyme analysis of 
steelhead sampled in the Cedar River in 1994 clusters them with winter steelhead in the Green, 
White, and Puyallup rivers, including some Snohomish basin steelhead stocks (WDFW 2004). 
NMFS published the final rule designating critical habitat for Puget Sound steelhead salmon in 
February 2016 (81 FR 9251). However, the rule excludes Lake Washington and Mercer Slough as 
designated critical habitat for steelhead. 
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Returning adult steelhead pass through the Ballard Locks to Lake Washington between 
December and early May (WDF et al. 1993). The fish spawn primarily in the mainstem Cedar 
River from March through early June (Burton and Little 1997), although there are historical 
records of steelhead spawning in Cedar River tributaries such as Rock Creek. The Cedar River 
population of winter-run steelhead have undergone steep declines in recent decades and have a 
“critical” stock status (WDFW 2006). Steelhead were also historically present in Kelsey Creek, 
but there are no records of steelhead from recent surveys (WDFW 2018). Adult returns have not 
been adequate to sustain a viable steelhead run, with total natural spawners totaling fewer than 
100 fish every year since 2000, and fewer than 10 fish since 2007 (WDFW 2022e). Based on these 
numbers, the relative risk of extinction for the Lake Washington winter steelhead population is 
considered very high. 

Juvenile steelhead migrating out of WRIA 8 will pass through the area of analysis using the area 
as a migratory corridor. There is no available information that identifies specific areas of the 
Lake Washington as used by juvenile steelhead for rearing. In general, juvenile steelhead rear in 
freshwater, including Lake Washington, for several years before migrating to Puget Sound 
(Kerwin 2001). Due to their larger size, steelhead are expected to be less dependent on the 
shallow nearshore habitat in the lake than the smaller Chinook salmon fry. Migration of 
steelhead juveniles is expected to be concentrated between April and May in Lake Washington 
(WDF et al. 1973). 

Non-ESA-Listed Fish 

A large range of non-ESA-listed fish can be found in Lake Washington and the surrounding 
tributaries. There is documented presence of coho salmon (Oncorhynchus kisutch), sockeye 
salmon (Oncorhynchus nerka), and kokanee (Oncorhynchus nerka) (Kerwin 2001, WSDOT 2006, 
The Watershed Company 2009, WDFW 2022a). Sockeye salmon spawning habitat has been 
documented along the Lake Washington shoreline (Figure 3). Other salmonids have been 
documented from stream surveys, such as chum salmon (O. keta), resident rainbow trout (O. 
mykiss), and resident cutthroat trout (O. clarki clarki) (The Watershed Company 2009). 
Populations of coho salmon are depressed within Lake Washington (Fresh 1994, Fevold et al. 
2001, WRIA 8 Steering Committee 2005). Comparatively, populations of cutthroat trout appear 
to be increasing. Cutthroat trout are an identified predator of Chinook salmon in Lake 
Washington (Celedonia et al. 2008). As discussed above for ESA-listed fish above, anadromous 
salmonids primarily use the area of analysis for migration and rearing. Resident salmonids use 
streams for all life stages, although most spawning activities occur in Kelsey Creek. Other 
native species include prickly sculpin (Cottus asper), and largescale sucker (Catostomus 
macrocheilus) (The Watershed Company 2009, Fish and Wildlife Commission 2021).  
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Invasive Species 

There are several species of invasive species that have been documented in the area of analysis, 
including yellow perch (Perca flavescens), walleye (Sander vitreus), northern pikeminnow 
(Ptychocheilus oregonensis), smallmouth bass (Micropterus dolomieu), grass carp (Ctenopharyngodon 
idella), and largemouth bass (M. salmoides) (The Watershed Company 2009, Fish and Wildlife 
Commission 2021). Most of these species are ambush predators that have been known to prey 
on juvenile salmonids. WRIA 8 Salmon Recovery Council (2017) identifies predation by fish in 
Lake Washington and the Ship Canal as a key constraint on juvenile Chinook salmon rearing 
and migration.  

2.3 Riparian Resources 
Riparian resources along the Lake Washington shoreline and surrounding areas (within 1,700 
feet of the shoreline) includes a mix of urban development and natural areas. Historically, 
lowering the lake elevation in 1916 by 9 feet decreased the lake shoreline by 12.8% and drained 
many of the lake’s wetlands (WRIA 8 Salmon Recovery Council 2017). The following 
information provides details on the current level of development, upland vegetation, and 
species use of these areas.  

2.3.1 Level of Development 

Extensive development of the shoreline has reduced the quality of habitat within the riparian 
zone within the area of analysis. Developments that utilize bulkheads have greatly reduced the 
natural process of shoreline erosion, which prohibits the natural influx of gravel movement. 
Additionally, developments that include non-native landscapes along the shoreline, such as 
grass and other ornamental species, also lack the ability to provide overhanging vegetation 
preferred by rearing salmonid. For example, the loss of overhanging vegetation can result in a 
reduction in prey for juvenile salmonids (Toft et al. 2014). The Watershed Company (2011a) 
reported land use along the Lake Washington shoreline and Kelsey Creek/Mercer Slough area 
(Table 3). Added to this data was information specific to the Town of Beaux Arts Village (The 
Watershed Company 2011b).  

A desktop analysis was performed to assess the shoreline along Medina, Hunts Point, and 
Yarrow Point using the Washington State Coastal Atlas Map (Ecology 2022b). An approximate 
95% of the shoreline is residential and less than 5% is marina or natural undeveloped land. The 
total percentage of shoreline that is armored or impervious is unknown. Based on King County 
(2022a) aerial imagery, approximately 287 shoreline modification related structures were 
counted that extended into the aquatic zone.  
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Table 3. Land use and shoreline modifications along the Bellevue shoreline and Beaux Arts Village. 

 Shoreline Units Lake 
Washington(1) 

Kelsey Creek/ 
Mercer Slough(1) 

Town of Beaux 
Arts Village(2) 

Inventory 
Data 

Length of Shoreline Miles 9.12 3.74 0.2 
Total Area Acres 219 449 4.35 
Associated Wetlands % of area 10 92 -- 
Vegetative Cover % of area 57 83 86.2 

Land Use 

Single-Family Residential % of area 76 6 -- 
Multi-Family Residential % of area 3 <1 -- 
Park or Preservation % of area 13 71 98 
Marina % of area 7 0 -- 
Commercial % of area <1 23 2 

Shoreline 
Modifications 

Impervious Surface % of area 41 18 5.3 
Shoreline Armoring % of length 81 --(3) 93 
Piers and Docks #/mile 38 --(3) 7 

(1) Data from The Watershed Company (2011a).  
(2) Data from The Watershed Company (2011b).  
(3) Shoreline armoring and piers not inventoried as part of the GIS database. 

 

2.3.2 Upland Vegetation 

Vegetation within residential properties consists of mostly of a mix of ornamental landscaping 
and monocultures of residential grasses. The Watershed Company (2015) noted that native 
western Washington trees and shrubs found in riparian areas are generally related to the 
undeveloped parks, preserves, and forested/shrub or emergent wetlands. Species in these areas 
typically include salmonberry (Rubus spectabilis), hardhack (Spiraea douglasii), serviceberry 
(Amelanchier Florida), red-osier dogwood (Comus stolonifera), red-flowering currant (Ribes 
sanguineum), black cottonwood (Populus trichocarpa), and Pacific willow (Salix lasiandra). 
Vegetation in the Town of Beaux Arts Village includes lawn grasses with some groupings of 
native conifers and deciduous trees near the water’s edge (The Watershed Company 2011b). 
Native species documented include Douglas-fir (Pseudotsuga menziesi), western red cedar (Thuja 
plicata), western hemlock (Tsuga heterophylla), red alder (Alnus rubra), and Oregon ash (Fraxinus 
latifolia). The additional area of analysis outside the City (Medina, Hunts Point, Yarrow Point, 
and City of Beaux Arts) is mostly zoned as residential and has minimal native riparian habitat 
along its shoreline.  

U.S. Fish and Wildlife Service (USFWS 2022) identifies multiple wetlands within the area of 
analysis, including: 

 Yarrow Bay Wetlands 
 Between Yarrow Point and Hunts Point  
 Beaux Arts Village 
 Mercer Slough Wetland Complex 
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Yarrow Bay Wetlands consist of approximately 88 acres of palustrine wetland, with a 
combination forested/scrub-shrub/emergent class that is semipermanent to permanently 
flooded. Additionally, the riverine habitat within this wetland contains a class of 
unconsolidated bottom and is permanently flooded throughout the year. A freshwater 
forested/shrub wetland is identified in an inlet between Yarrow Point and Hunts Point. The 
wetland consists of approximately 10 acres of palustrine and forested wetland that is considered 
a seasonally flooded system. The Beaux Arts Village wetland, just south of Chesterfield Beach 
Park, consists of approximately 0.5 acre of palustrine emergent wetland that is considered a 
persistent seasonally flooded system.  

Mercer Slough Wetland Complex is located to the east of the area of analysis. It is a 320-acre 
wetland that is comprised of riverine, palustrine forested, scrub-shrub, and emergent wetland 
classes that is semipermanent to permanently flooded (USFWS 2022). Mercer Slough Wetland 
also includes a blueberry farm, Mercer Slough Nature Park, Environmental Education Center, 
and a boat launch (Bellevue 2022b).  

2.3.3 Species Use 

WDFW has documented two great blue heron (Ardea herodias) nests in Medina Park and a 
colony was observed nesting near the slough entrance of Yarrow Bay (WDFW 2022a). 
According to NatureMapping (2022), the area of analysis is within the predicted breeding 
habitat for the bald eagle (Haliaeetus leucocephalus), Pileated woodpecker (Drycopus plieatus), 
great blue heron (Ardea herodia), Vaux’s swift (Chaetura vauxi), purple martin (Progne subis), 
long-eared myotis (Myotis evotis), long-legged myotis (Myotis volans); and western big-eared bat 
(Plecotus townsendii). This does not mean; however, the current habitat is being used by these 
species. No nesting or breeding sites other than the great blue heron sites noted above were 
documented within the area of analysis.  

2.4 Environmental Summary 
The area of analysis is defined as the Lake Washington shoreline extending waterward 300 feet 
and landward 1,700 feet found within the Bellevue wastewater lake line system. The shorelines 
included in this area are highly developed and mostly used for residential purposes, with the 
exception of the adjacent Mercer Slough Wetland Complex.  

The water quality of Lake Washington, in general, has been degraded from historical conditions 
by both point and nonpoint pollution sources. Nonpoint sources include stormwater and 
subsurface runoff containing pollutants from roadway runoff, failing septic systems, 
underground petroleum storage tanks, and commercial and residential sites treated with 
fertilizers and pesticides. Vegetation within residential properties consists of mostly of a mix of 
ornamental landscaping and monocultures of residential grasses. The identified wetlands with 
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the area of analysis and the adjacent Mercer Slough Wetland Complex provide habitat for both 
aquatic and upland species.    

Lake Washington and its surrounding tributaries support salmonid populations that are 
determined to be locally important species. Bull trout may occur in Lake Washington 
throughout the year, but most likely during spring and early summer when temperatures are 
lower. Chinook salmon adult migration in Lake Washington occurs from June through 
September. Chinook salmon spawning populations use Lake Washington mainly for rearing 
and migration. The two steelhead populations within WRIA 8 utilize the area of analysis as a 
migratory corridor. Migration of steelhead juveniles is expected to be concentrated between 
April and May in Lake Washington. Historically, adult returns have not been sufficient to 
sustain a viable steelhead run, based on past low numbers, the relative risk of extinction for the 
Lake Washington winter steelhead population is considered very high. Additional species 
identified by WDFW include great blue heron within the area of analysis.  

3.0 REFERENCES 
Bellevue (the City of Bellevue). 2022a. Bellevue Map Viewer [online database]. City of Bellevue, 

Bellevue, Washington. Available at: 
https://cobgis.maps.arcgis.com/apps/webappviewer/index.html?id=e1748172d4f34f1eb37100
32a351cd57 (accessed on May 19, 2022). 

Bellevue. 2022b. Mercer Slough Nature Park [online database]. City of Bellevue, Bellevue, 
Washington. Available at: https://parks.bellevuewa.gov/parks-and-trails/parks/mercer-
slough-nature-park (accessed on May 2, 2022). 

Bradbury, A., and B. Pfeifer. 1992. Lake Sammamish Creel Survey—1982–1983. Part IV. 
Fisheries Investigation of Lake Washington and Sammamish—1980–1990. Washington 
Department of Fish and Wildlife, Olympia, Washington. Unpublished draft report. 

Burton, K.B., and R.M. Little. 1997. Instream Flow Regulation and Steelhead (Oncorhynchus 
mykiss) Redd Protection: A Case Study in Adaptive Management. Proceedings of AWWA 
Water Resources Conference, Seattle, Washington. 

Carollo. 2022. Map of the Lake Washington Wastewater Lake Line Management Plan Areas. 
Personal communication with Cheyenne Thompson, Carollo, Seattle, Washington.  

Celedonia, M.T., R.A. Tabor, S. Sanders, S. Damm, T.M. Lee, D.W. Lantz, Z. Li, J. Pratt, B. Price, 
and L. Seyda. 2008. Movement and Habitat Use of Chinook Salmon Smolts, Northern 
Pikeminnow, and Smallmouth Bass near the SR 520 Bridge. U.S. Fish and Wildlife Service, 
Lacey, Washington. 

DNR (Washington State Department of Natural Resources). 2022. Forest Practices Application 
Mapping Tool, Water Type Map Theme [online database]. DNR, Olympia, Washington. 



Lake Washington Wastewater Line Aquatic Environmental Conditions 

June 2022  Page 20 

Available at https://fortress.wa.gov/dnr/protectiongis/fpamt/default.aspx# (accessed on 
April 27, 2022). 

Ecology (Washington State Department of Ecology). 2022a. Washington State Water Quality 
Atlas [online database]. Ecology, Olympia, Washington. Available at: 
https://fortress.wa.gov/ecy/wqamapviewer/map.aspx (accessed on April 27, 2022). 

Ecology. 2022b. Washington State Coastal Atlas [online database]. Ecology, Olympia, 
Washington. Available at: https://apps.ecology.wa.gov/coastalatlas/tools/Map.aspx 
(accessed on May 12, 2022). 

EDAW and AECOM (EDAW, Inc. and AECOM). 2008. Baseline Habitat and Vegetation 
Functional Analysis for the Meydenbauer Bay Park and Land Use Plan. Prepared for the 
City of Bellevue, City of Bellevue, Washington, by EDAW inc. and AECOM.  

Fevold, K., C.W. May, B. Hans, and E. Ostergaard. 2001. Habitat Inventory and Assessment of 
Three Sammamish River Tributaries: North, Swamp and Little Bear Creeks. Prepared May 
2001 for the Sammamish Washington Assessment and Modeling Program, Water and Land 
Resources Division, King County, Seattle, Washington.  

Fish and Wildlife Commission. 2021. Proposed Policy Decision: Non-native Game Fish and 
Fisheries [online document]. Washington Department of Fish and Wildlife, Olympia, 
Washington. Available at: https://wdfw.wa.gov/sites/default/files/2021-
10/7_draft_nngf_policy_for_commission_10-22-2021.pdf (accessed on May 19, 2022). 

Fresh, K.L. 1994. Lake Washington Fish: A Historical Perspective. Lake and Reservoir 
Management, 9:1, 148-151. 

Fresh, K.L. 2000. Use of Lake Washington by Juvenile Chinook Salmon, 1999 and 2000. 
Proceedings of the Chinook Salmon in the Greater Lake Washington Watershed Workshop. 
November 8–9, 2000. Shoreline, Washington. 

Herrera and Jacobs (Herrera Environmental Consultants, Inc. and Jacobs Engineering Inc.). 
2021. Coal Creek Watershed Assessment Report. Prepared for the City of Bellevue 
Watershed Management Plan, City of Bellevue, Washington, by Herrera Environmental 
Consultants, Inc. and Jacobs Engineering Inc. 

Kerwin, J. 2001. Salmon and Steelhead: Habitat Limiting Factors Report for the Cedar-
Sammamish Basin (Water Resource Inventory Area 8). Washington Conservation 
Commission. Olympia, Washington. 

King County. 2000. Literature Review and Recommended Sampling Protocol for Bull Trout in 
King County. Seattle, Washington. June 2000. 



Lake Washington Wastewater Line Aquatic Environmental Conditions 

June 2022  Page 21 

King County. 2007. Major Lakes Continuous Temperature Study: Interim Progress Report. King 
County, Department of Natural Resources and Parks, Water and Land Resources Division, 
Seattle, Washington. 

King County. 2017. Water Weeds Guide to Aquatic Weeds in King County. Department of 
Natural Resources and Parks, Water and Land Resources Division, Seattle, Washington.  

King County. 2022a. King County iMap [online database]. King County, Seattle, Washington. 
Available at https://www.kingcounty.gov/services/gis/Maps/imap.aspx (accessed May 22, 
2022). 

King County. 2022b. Aquatic Plant Management [website]. King County, Seattle, Washington. 
Available at https://kingcounty.gov/services/environment/water-and-land/lakes/facts/plant-
management.aspx (accessed on May 20, 2022). 

Meador, J. P. 2013. Do Chemically Contaminated River Estuaries in Puget Sound (Washington, 
USA) affect the survival rate of hatchery-reared Chinook salmon? Canadian Journal of 
Fisheries and Aquatic Sciences 71:162-180. 

Myers, J.M., R.G. Kope, G.J. Bryant, D. Teel, L.J. Lierheimer, T.C. Wainwright, W.S. Grant, F.K. 
Waknitz, K. Neely, S.T. Lindley, and R.S. Waples. 1998. Status Review of Chinook Salmon 
from Washington, Idaho, Oregon, and California. U.S. Department of Commerce, 
Washington, D.C. NOAA Technical Memorandum NMFS-NWFSC-35. 

NatureMapping (NatureMapping Foundation). 2022. Washington Wildlife Distribution Maps 
[online database]. NatureMapping Foundation, Seattle, Washington. Available at: 
http://naturemappingfoundation.org/natmap/maps/wa/ (accessed on May 20, 2022). 

Ruckelshaus, M.H., K.P. Currens, W.H. Graeber, R.R. Fuerstenberg, K. Rawson, N.J. Sands, and 
J.B. Scott. 2006. Independent Populations of Chinook Salmon in Puget Sound.  U.S. 
Department of Commerce, Washington, D.C. NOAA Tech. Memo NMFS-NWFSC-78. 

Seiler, D., G. Volkhardt, and L. Fleischer. 2004. Evaluation of Downstream Migrant Salmon 
Production in 2002 from the Cedar River and Bear Creek. Washington Department of Fish 
and Wildlife, Olympia, Washington. 

Shared Strategy for Puget Sound. 2007. Puget Sound Salmon Recovery Plan. Volume 1. Shared 
Strategy Development Committee, Shared Strategy for Puget Sound, Seattle, Washington. 

Shepard, M.F., and R.G. Dykeman. 1977. A Study of the Aquatic Biota and Some Physical 
Parameters of Lake Washington in the Vicinity of the Shuffleton Power Plant, Renton, 
Washington 1975–1976. Washington Cooperative Fishery Research Unit, University of 
Washington, Seattle, Washington. 



Lake Washington Wastewater Line Aquatic Environmental Conditions 

June 2022  Page 22 

Tabor, R.A., and R.M. Piaskowski. 2002. Nearshore Habitat Use by Juvenile Chinook Salmon in 
Lentic Systems of the Lake Washington Basin. Annual Report 2001 by U.S. Fish and Wildlife 
Service to Seattle Public Utilities, Seattle, Washington. 

Tabor, R.A., G. Brown, and V. Luiting. 2004. The Effect of Light Intensity on Sockeye Salmon 
Fry Migratory Behavior and Predation by Cottids in the Cedar River, Washington. North 
American Journal of Fish Management 24:129–145. 

Tabor, R.A., H.A. Gearns, C.M. McCoy III, and S. Camacho. 2006. Nearshore Habitat Use by 
Juvenile Chinook Salmon in Lentic Systems of the Lake Washington Basin: Annual Report 
2003 and 2004 by U.S. Fish and Wildlife Service, Lacey, Washington. 

The Watershed Company. 2009. Fish Use of Stream Drainage Basins in the City of Bellevue. 
Prepared for the City of Bellevue, Bellevue, Washington. Prepared by the Watershed 
Company, Bellevue, Washington. 

The Watershed Company. 2001. City of Bellevue Stream Typing Inventory: Final Report. 
Prepared for the City of Bellevue, Bellevue, Washington. Prepared by the Watershed 
Company, Kirkland, Washington. 

The Watershed Company. 2011a. City of Bellevue: Shoreline Restoration Plan. Prepared for the 
City of Bellevue, Bellevue, Washington. Prepared by the Watershed Company, Kirkland, 
Washington. 

The Watershed Company. 2011b. Final Shoreline Analysis Report for the Town of Beaux Arts 
Village: Lake Washington Shoreline. Prepared for the Town of Beaux Arts Village, Beaux 
Arts Village, Washington. Prepared by the Watershed Company, Kirkland, Washington.  

The Watershed Company. 2015. Cumulative Impacts Analysis for the City of Bellevue 
Shorelines: Lake Washington, Lake Sammamish, Phantom Lake, Larson Lake, Kelsey Creek 
and Mercer Slough. Prepared for the City of Bellevue, Bellevue, Washington. Prepared by 
the Watershed Company, Kirkland, Washington. 

Toft, J. D. 2001. Shoreline and Dock Modifications in Lake Washington. Technical Report SAFS-
UW-0106, School of Aquatic and Fishery Sciences, University of Washington, Seattle, 
Washington. 21 pp. 

Toft, J.D., A.S. Ogston, S.M. Heerhartz, J.R. Cordell, and E.E. Flemer. 2014. Ecological Response 
and Physical Stability of Habitat Enhancements Along an Urban Armored Shoreline. 
Ecological Engineering 57:97-108.  

Urgenson, L., Kubo, J. Degasperi, C. 2021. Synthesis of Best Available Science: Temperature and 
Dissolved Oxygen Conditions in the Lake Washington Ship Canal and Impacts on Salmon. 



Lake Washington Wastewater Line Aquatic Environmental Conditions 

June 2022  Page 23 

Prepared for the Lake Washington, Cedar, Sammamish Watershed (WRIA 8) Salmon 
Recovery Council. 

USFWS (United States Fish and Wildlife Service). 1998. Candidate and Listing Priority 
Assignment from for the Coastal/Puget Sound Population Segment. USFWS, Olympia, 
Washington. February 12, 1998. 

USFWS. 2008. Endangered Species Act - Section 7 Consultation Biological Opinion—Operation 
and Maintenance of the Lake Washington Ship Canal, Lower Sammamish River 
171100120301, Cedar River 171100120302, and Shell Creek 171100190401 King County, 
Washington. U.S. Fish and Wildlife Service, Western Washington Fish and Wildlife Office, 
Olympia, Washington. Report # 1-3-02-F-0393. 

USFWS. 2015. Recovery Plan for the Coterminous United States Population of Bull Trout 
(Salvelinus confluentus). U.S. Fish and Wildlife Service, Portland, Oregon. 

USFWS. 2022. National Wetlands Inventory [online database]. USFWS, Washington, D.C. 
Available at: http://www.fws.gov/wetlands/Wetlands-Mapper.html (accessed on May 2, 
2022) 

Warner, E.J., and K.L. Fresh. 1998. Technical Review Draft: Lake Washington Chinook Salmon 
Recovery Plan. Muckleshoot Indian Tribe and Washington Department of Fish and Wildlife. 
March 25, 1998. 

WDF (Washington Department of Fisheries), USFWS, and Washington Department of Game. 
1973. Joint Statement Regarding the Biology, Status, Management, and Harvest of Salmon 
and Steelhead Resources, of the Puget Sound and Olympic Peninsular Drainage Areas of 
Western Washington. Washington Department of Fisheries, Olympia, Washington. 

WDF, Washington Department of Wildlife, and Western Washington Treaty Indian Tribes. 
1993. 1992 Washington State Salmon and Steelhead Stock Inventory. Washington 
Department of Fisheries, Olympia, Washington. 

WDFW (Washington Department of Fish and Wildlife). Unknown date. Lake Washington 
Sockeye Spawning Areas Map. 

WDFW. 2018. 1999-2017 Bellevue Salmon Spawner Surveys: Kelsey Creek, West Tributary, 
Richards Creek, and Coal Creek. Prepared for Kit Paulson, Watershed Planning Team, City 
of Bellevue, Washington . Prepared by WDFW Region 4 Office, Mill Creek, Washington. 

WDFW (Washington Department of Fish and Wildlife). 2022a. PHS on The Web Interactive 
Mapping [online database]. WDFW Habitat Program, Olympia, Washington. Available at: 
http://apps.wdfw.wa.gov/phsontheweb/ (accessed April 26, 2022). 



Lake Washington Wastewater Line Aquatic Environmental Conditions 

June 2022  Page 24 

WDFW. 2022b. Washington Department of Fish and Wildlife. Threatened and Endangered 
Species Search Website [online database]. WDFW, Olympia, Washington. Available at: 
https://wdfw.wa.gov/species-habitats/at-risk/listed (accessed April 26, 2022). 

WDFW. 2022c. SalmonScape [online database]. WDFW Habitat Program, Olympia, 
Washington. Available at: https://apps.wdfw.wa.gov/salmonscape/map.html (accessed 
April 26, 2022). 

WDFW. 2022d. WDFW-Salmonid Stock Inventory Populations – Cedar River Chinook [online 
database]. WDFW, Olympia, Washington. Available at: 
https://fortress.wa.gov/dfw/score/score/species/population_details.jsp?stockId=1144 
(accessed on May 13, 2022). 

WDFW. 2022e. WDFW-Salmonid Stock Inventory Populations – Cedar River winter steelhead. 
WDFW, Olympia, Washington. Available at: 
https://fortress.wa.gov/dfw/score/score/species/population_details.jsp?stockId=6156 
(accessed on May 13, 2022). 

Weitkamp, D., and G.T. Ruggerone. 2000. Factors Influencing Chinook Salmon Populations in 
Proximity to the City of Seattle. Prepared by Parametrix, Natural Resources Consultants, 
and Cedar River Associates for the City of Seattle, Washington. 

WRIA 8 Salmon Recovery Council. 2017. Lake Washington/Cedar/Sammamish Watershed 
Chinook Salmon Conservation Plan 10-year Update. Water Resource Inventory Area 
(WRIA) 8, Seattle, WA. Available at [http://www.gov.link.org/watersheds/8/reports/plan-
update.aspx]. 

WRIA 8 Steering Committee. 2005. Final – Lake Washington/Cedar/Sammamish Watershed 
(WRIA8) Chinook Salmon Conservation Plan, Volumes I-III. Prepared by the WRIA 8 
Technical Committee. 

WSDOT (Washington State Department of Transportation). 2006. I-405 Bellevue Nickel 
Improvement Project. Fisheries and Aquatic Resources Discipline Report. January. Bellevue, 
Washington. Prepared for the Washington State Department of Transportation, Urban 
Corridors Office, and the Federal Highway Administration, Olympia, Washington. 



APPENDICES 
JULY 2024 / FINAL / CAROLLO 

CITY OF BELLEVUE 
LAKE WASHINGTON WASTEWATER LAKE LINE MANAGEMENT PLAN 

APPENDIX E ALTERNATIVES ANALYSIS TECHNICAL 
MEMORANDUM 

 

 





Technical Memorandum 

1100 112th Avenue NE, Suite 500 

Bellevue, WA 98004 

425.453.5000 

www.jacobs.com 

Subject: City of Bellevue Lake Washington Wastewater Lake Line Management Plan Project 

Alternatives Analysis  

Attention: Lara Kammereck, PE, Carollo Engineers 

Cheyenne Thompson, PE, Carollo Engineers 

  

From: Leanne Nguyen, EIT, Jacobs 

Jeff Schmidt, PE, PMP, Jacobs 

  

Date: May 3, 2024   

1. Purpose and Background 

1.1 Purpose of Report 

The purpose of the Lake Washington Wastewater Lake Line Management Plan Project (Project) is 

to develop a management strategy for improvements to the Lake Washington wastewater lake 

lines (lake lines), including key operational and capital investment strategies to phase future 

repair, replacement, and operations of the lake lines. The development of the management plan 

included a programmatic analysis of alternatives for replacement of the existing lake line 

system. These alternatives are used to provide a basis for forecasting associated financial and 

policy changes, and capital improvements. The purpose of this technical memorandum is to 

summarize the alternatives analysis process and the selected alternative for each service area. 

1.2 Project Background 

In the 1950s and 1960s, the City of Bellevue (the City) constructed approximately 14.4 miles of 

lake lines along the Lake Washington shoreline with 15 pump and lift stations and 8 flush 

stations as part of the City’s sewer system. Wastewater enters the lake lines through City-owned 

sewer collectors, pump stations, and numerous private laterals that discharge directly to the lake 

line. The original lake lines are now deteriorating in multiple places and are known to be partially 

filled with debris in some areas. There is a rising concern for potential pipe failures that can 

result in economic, environmental, and social impacts, threatening sensitive shoreline habitat, 

closing beaches, and interrupting service to homeowners. 

These lake lines serve customers within the cities of Bellevue and Medina; the Towns of Hunts 

Point, Yarrow Point, and Beaux Arts Village; and unincorporated King County. For the purposes 

of planning and analysis, the lake line system was divided into six service areas, based on 

commonalities of geography, development, flow basins, and system infrastructure. Attachment 1 

provides a map of the lake lines and service areas. 
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2. Alternatives Analysis  

2.1 Alternatives Analysis Overview 

The alternatives analysis process consisted of a sequence of steps, summarized in the following 

section, to identify the recommended alternative for the Plan: 

• Data compilation by reach and service area – Initially, the lake lines were defined by 

service area and then further broken down and analyzed by reach, with a reach defined as 

a portion of lake line between two pump and/or flush stations. Lake line service areas are 

shown in Attachment 1, and reaches are further identified in Attachment 2. Data for each 

reach was then summarized using existing geographic information system (GIS) 

information from the City such as segment length, the number of parcels served by the 

existing lake line, and the number of sewer laterals connected to the existing lake line. 

Aboveground structure locations and structure density was also estimated to better 

understand the existing areas currently served by the lake lines. Elevation GIS data was 

analyzed to understand the topography of the existing areas. This information is detailed 

within Attachment 3 and summarized on figures in Attachment 2. 

• Categorization of alternatives – As defined by the Environmental Impact Statement (EIS) 

scoping process, lake line alternatives consisted of four options: (1) constructing a new 

lake line and keeping new pipelines “in-water” where the existing lake line would be 

abandoned, (2) constructing the new lake line in close proximity to the shoreline “on-

shore,” (3) relocating the lake line farther “upland,” which would require construction of 

new laterals and pumping along with new sewers within the existing roadways, or (4) 

taking a “no action” approach and only conducting operational improvements and 

emergency repairs on the existing lake lines. The no action alternative was not analyzed 

further as it does not meet the purpose and need of the Plan to recommend a long-term 

solution for replacing these existing sewer lines. 

• Initial alternative feasibility – To ensure that the analysis was moving forward with only 

feasible alternatives, a feasibility check was completed before proceeding with the 

analysis of alternatives for each service area. This check looked to eliminate any 

alternatives that could not be constructed due to the site constraints of a specific service 

area.  

• Low/Medium/High ranking by factors – Seven factors were identified through 

discussions with the City as a means to differentiate the complexities of each alternative 

within the various service areas:  

1. Permitting 

2. Environmental Impact 

3. Right-of-Way (ROW) and Easement 

4. Performance, Operations and Maintenance (O&M)  

5. Constructability 

6. Cost 
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7. Local Community and Stakeholders  

A low, medium, or high ranking was then attributed to these factors for each alternative within 

the service areas. For this analysis, “low” represents the preferred alternative and the lowest level 

of risk or complexity, and “high” represents the most complexity for that factor. For visual 

simplicity on summary tables, green, yellow, and red demonstrate low, medium, and high 

scoring, respectively. At the initial stage, all seven factors were weighted equally. 

• Alternative assessment by service area – Once the low, medium, and high rankings were 

qualitatively applied to each factor for each alternative in each service area, the number 

of green (low-risk) factors and red (high-risk) factors were summed up for each 

alternative. The alternative with the overall highest number of green factors and the least 

number of red factors was then put forth for initial selection. Initial selection of the best 

apparent alternative was based on an independent assessment for each individual service 

area. Consideration of the selected alternative was not made based on the proximity of 

one service area to another since the nature of the existing system’s hydraulics 

essentially has each service area operating individually. Thus, it is feasible to move 

forward in the analysis with different alternatives for the different service areas. 

• Cost confirmation – Association for the Advancement of Cost Engineering (AACE) Class 5 

cost estimates were developed for each alternative within each service area. The cost 

estimates included construction contingency, with soft cost guidance provided by the 

City, such that the costs could provide further insight into determining a selected 

alternative. 

• Factor weighting – Each factor was then assigned an initial weighting by the consultant 

team to differentiate importance among the various factors. This allows some factors, 

such as "Cost” or “Performance, O&M”, to be weighted higher than less critical factors, 

such as permitting, which is a one-time only impact on the Project. The alternatives could 

then be numerically scored (red=1; yellow=2; green=3) with this weighting applied to 

these scores, and then the recommended alternative could be selected for each service 

area. 

• Selection of recommended alternative – Workshops were held to present the analysis to 

the core City team. During these workshops and subsequent discussions, the weighting 

was further adjusted and scoring recalculated as necessary. Recommended alternative(s) 

were then selected by the City based on the outcome of the revised weightings.  

2.2 Alternatives Development 

First, the consultant team compiled information regarding the lake lines in each service area, 

including the length of the lake line reaches, the number of parcels served by the lake line, the 

number of parcels adjacent to the lake line, and density of structures. Additional information 

included the number of sewer laterals connected to the lake line, differentiated by their location 

in the lake or on the shore, to help understand the scale of effort needed to reconnect laterals 

from the existing lake line sewer.  
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Further information on the existing conditions of each reach was gathered, such as if there was 

an existing sewer in the roadway, the level of difficulty in accessing the lake line via existing 

rights-of-way, and if there were any open, undeveloped, or public parcels along the lake line. 

From there, the maximum, minimum, and average elevation changes were estimated using GIS 

data from the City’s GIS database. Typical distances were also determined using GIS so that 

information such as the average distance from structures to the lake and the lake to the roadway 

could be estimated. Attachment 3 provides a summary table of this collected lake line data. 

Workshops were held with consultant team subject matter experts (SME)  to determine a 

“toolbox” set of possible capital improvement construction technologies for lake line 

replacement alternatives based on the collected site data. The initial list of technologies 

developed by the SMEs considered both new installation and rehabilitation, resulting in nine in-

water technologies, four on-shore technologies, and three upland technologies. Attachment 4 

provides a description of these technologies. These technologies were then further evaluated in 

conjunction with the various lake line reaches to determine individual feasibility of each 

technology for that reach, as shown in Attachment 5. Rehabilitation technologies, such as cured 

in place pipe and pipe bursting, were evaluated during the initial feasibility analysis.  Due to the 

inability to clean and inspect these existing lines, and the difficulty with dewatering the existing 

lake lines, rehabilitation technologies were generally considered not feasible for the majority of 

lake line reaches, and thus were not considered viable construction methods. 

After additional follow-up meetings with the SMEs, the feasible technologies for each alternative 

were further refined to select the best technology for each of the alternatives. For the in-water 

alternative, the most feasible construction method was to do open cut construction and install a 

new low pressure or gravity sewer line in parallel to the existing lake line. For the on-shore 

alternative, the two feasible construction methods were to install a new low pressure or gravity 

sewer line via opencut construction or trenchless methods. For the upland alternative, the 

feasible construction method was to install new grinder pumps and sewer laterals on properties 

to pump flows back into a new or existing sewer along the main road. Attachment 5 summarizes 

the feasibility of each alternative. Note that different or additional technologies may be 

implemented at the time the capital improvements projects occur. New technologies may be 

developed over time, and additional information (condition assessments, survey, geotechnical 

studies) may inform or modify the most appropriate alternative for a reach or area.  

Initially, the lake line service areas were broken down and analyzed by reach, with each reach 

representing a smaller portion of the lake line, typically running between lift stations or pump 

stations. It was subsequently decided by the City to simplify the analysis and focus on six lake 

line service areas: Hunts Point and Yarrow Point, Evergreen Point, Medina South, Meydenbauer 

Bay, Killarney, and Newport South. The compiled information of each reach was then 

summarized at the service area level for further alternatives comparison. 
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2.3 Refinement of Alternatives 

2.3.1 Initial Alternative Feasibility 

The initial feasibility assessment for each alternative was determined by qualitative means. The 

no action alternative did not apply for this exercise as the Project need statement requires that 

eventually all portions of the existing lake lines will be either repaired or replaced. As such, the 

three alternatives considered at this point were to keep the lake lines either in-water, move them 

on-shore, or move them farther upland.  

The in-water alternative was considered feasible for all service areas as there is the capability of 

physically constructing a new sewer line within the lake. At a high level, all the lake lines across 

the service areas could also be moved upland, assuming that there are ways to avoid or relocate 

other existing utilities in the right-of-way (ROW). The on-shore alternatives, however, had the 

constraint of whether or not there is enough land on the existing shoreline to construct a new 8-

inch sewer main. It was determined through further review that moving the lake line on shore in 

the Newport South service area would be infeasible, as there is limited space along the shoreline 

in this location. This is the only service area where the on-shore alternative is infeasible. 

Table 1 shows the initial alternatives feasibility by service area. Attachment 2 provides summary 

maps of each service area along with feasible alternatives and summarized service area data. 

Tables 2 through 8 do not list an on-shore alternative for Newport South as it is infeasible. 

Table 1. Initial Alternatives Feasibility 

Service Area In-Water On-Shore Upland 

Hunts Point and Yarrow Point Yes Yes Yes 

Evergreen Point Yes Yes Yes 

Medina South Yes Yes Yes 

Meydenbauer Bay Yes Yes Yes 

Killarney Yes Yes Yes 

Newport South Yes No Yes 

2.3.2 Low/Medium/High Ranking by Factors 

The selection of low, medium, or high rankings for each alternative were based on a relative 

comparison to the other alternatives, with a low ranking meaning lowest level of risk or 

complexity, and a high ranking meaning the most complexity and highest level of risk. The 

reasoning for this relative approach, rather than a numeric scoring system for each factor, is due 

to the limited amount of information available at the time of this analysis.  

A numeric scoring system would imply that there is sufficient information available to 

quantitatively compare the factors. Numeric scoring could then result in a misleading 

interpretation of factor impacts, and so it was determined through discussions with the City to 

use a relative comparison approach. The rankings refer to the relative risk or complexity of a 

given factor within each service area. As these comparisons are relative, there may be instances 

in which two alternatives were ranked similarly – this should be read as the alternatives are 
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relatively equivalent. The alternatives ranking within each service area for each evaluation 

criterion are further explained below. 

Permitting – This factor evaluates the effort required to prepare and obtain the necessary 

permits from local, state, and federal agencies. All in-water permitting is essentially ranked as 

high due to the requirement set forth by the US Army Corps of Engineers that requires proof that 

no other construction method is feasible for replacing the lake lines. There is also an anticipated 

higher number of permits and permit coordination efforts with the appropriate agencies 

compared to the shore or upland work. On-shore permitting has relatively more complexities in 

permitting coordination than upland, which is why on-shore permitting is ranked medium and 

upland permitting is ranked low. For Hunts Point and Yarrow Point and Evergreen Point, the 

upland alternative is classified as medium due to the lack of upland sewer infrastructure and the 

likely need for additional permits for new sewer main lines. Table 2 lists permitting rankings. 

Table 2. Permitting Rankings 

Service Area 
Permitting 

Low Medium High 

Hunts Point and Yarrow Point — On-Shore/Upland In-Water 

Evergreen Point — On-Shore/Upland In-Water 

Medina South Upland On-Shore In-Water 

Meydenbauer Bay Upland On-Shore In-Water 

Killarney Upland On-Shore In-Water 

Newport South Upland — In-Water 

Environmental Impact – This factor evaluates the extent of impacts to regulated environmental 

resources, which include Lake Washington, wetlands, streams, and associated buffers. Work on 

sewer lines within Lake Washington has the most environmental impact as the lake is the most 

sensitive environment; thus, in-water work has a high designation. The environment on the 

shore is less sensitive than in the water (impacting wetlands, streams, and buffers), and 

protective measures are generally less complex; thus, on-shore environmental impacts is ranked 

medium.  

Environmental impacts of upland work are less sensitive as the majority of construction areas are 

developed; thus, the upland alternative has a low designation. Some service areas have the 

potential for upland work to impact regulated environmental areas (i.e., a wetland, steep slope, 

or other protected environment), which would have slightly more environmental impacts and 

could potentially move these to a medium ranking. Table 3 lists environmental impact rankings. 

Table 3. Environmental Impact Rankings 

Service Area 
Environmental Impact 

Low Medium High 

Hunts Point and Yarrow Point Upland1 On-Shore In-Water 
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Evergreen Point Upland1 On-Shore In-Water 

Medina South Upland On-Shore In-Water 

Meydenbauer Bay Upland On-Shore In-Water 

Killarney Upland On-Shore In-Water 

Newport South Upland — In-Water 

1 Unless upland zone is a regulated environmental area (i.e., wetland, steep slope, other critical area).  

 

Right-of-Way and Easement – This factor evaluates the extents that land use rights would need 

to be acquired or modified to implement the alternative. As there is little to no land-use needs 

for any in-water work to replace the lake line in the current easement, work in Lake Washington 

is essentially considered a low ranking for ROW and easement access. However, this changes to a 

medium ranking if a new alignment either in the lake or on the shore is selected, which is a 

possibility for the Hunts Point and Yarrow Point and Evergreen Point areas.  

Most on-shore work is ranked medium as there are some land use rights to be acquired and 

moderate coordination with individual property owners would be necessary. Coordination with 

the Washington State Department of Natural Resources would also be required as this state 

agency owns the aquatic lands, including the tidelands and shorelands within the mean high-

water line. This can be a low-risk item for the Hunts Point and Yarrow Point and Evergreen Point 

areas if the current alignment is already on the shore in some locations.  

Upland work would require the most coordination for land use rights as the majority of the areas 

are fully developed, and the coordination would be with individual property owners, resulting in 

a high ranking. Meydenbauer Bay and Newport South have only one row of properties between 

the shore and the main road, which indicates less ROW and easement impact, hence the reason 

for selecting a medium ranking for upland construction. Medina and Killarney generally have 

sewers in the adjacent roadways and laterals running between the buildings, which should 

provide access and easier ROW to reconnect to these main lines, hence ranking these as medium. 

Newport South does not include an on-shore alternative because it was determined to be 

infeasible as there is limited space on shore for any work to occur. Table 4 lists ROW and 

easement access rankings. 

Table 4. Right-of-Way and Easement Rankings 

Service Area 
ROW and Easement 

Low Medium High 

Hunts Point and Yarrow Point 
In-Water/On-Shore 

(existing alignment) 

In-Water/On-Shore  

(new alignment) 
Upland 

Evergreen Point 
In-Water/On-Shore 

(existing alignment) 

In-Water/On-Shore  

(new alignment) 
Upland 

Medina South In-Water On-Shore/Upland — 

Meydenbauer Bay In-Water On-Shore/Upland — 

Killarney In-Water On-Shore/Upland — 
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Newport South In-Water Upland — 

Performance, Operations and Maintenance (O&M) – This factor evaluates how the location of 

the lake line alternative impacts the overall system performance and the ease of long-term 

maintenance. The ease of maintaining performance of the sewer line and conducting O&M is less 

complex for upland areas; thus, a low designation is assigned as this alternative does not 

generally require any specialized equipment and access is most easily available through 

maintenance holes in the public ROW.  

On-shore generally increases the complexities associated with O&M as crews would need to 

potentially access the infrastructure by foot with hand tools, which is why on-shore has a 

medium designation. Performing O&M for lake lines in-water would be most complex, as it 

would require barges, divers, and specialty equipment, which complicates the overall O&M effort. 

Table 5 lists performance, O&M rankings. 

Table 5. Performance, Operations and Maintenance (O&M) Rankings 

Service Area 
Performance/O&M 

Low Medium High 

Hunts Point and Yarrow Point Upland On-Shore In-Water 

Evergreen Point Upland On-Shore In-Water 

Medina South Upland On-Shore In-Water 

Meydenbauer Bay Upland On-Shore In-Water 

Killarney Upland On-Shore In-Water 

Newport South Upland — In-Water 

Constructability – This factor evaluates the technical complexity, difficulty, and risk associated 

with design and construction of the alternative. This factor also considers the consequences of 

creating new components to the sewer system or modifying an existing system within the service 

area. There would be substantial technical complexities and constructability challenges for 

updating the lake lines regardless of their location, and so there are no low rankings for any of 

the service areas.  

The in-water alternatives have a high ranking to account for technical design complexities 

associated with working in Lake Washington and avoiding potential docks and unknown ground 

conditions along with substantial difficulties in construction. The on-shore alternative is similarly 

ranked as high in each area based on the challenging design and construction through multiple 

private properties with high groundwater conditions and difficult accessibility and restoration 

requirements.  

The upland alternatives are generally considered high complexity resulting from design on 

private property and large elevation changes between Lake Washington and the adjacent 

roadway. Two areas, Meydenbauer Bay and Newport South, are ranked medium for the upland 

alternatives since both areas include roadways and existing sewer lines relatively close to the 
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lake with less elevation change between the lake and the roadway. This would limit the required 

length of new sewer laterals discharging from the proposed grinder pumps, making this 

alternative more attractive than in other service areas. Table 6 lists technical/constructability 

rankings. 

Table 6. Constructability Rankings 

Service Area 
Constructability 

Low Medium High 

Hunts Point and Yarrow Point — — In-Water/On-Shore/Upland 

Evergreen Point — — In-Water/On-Shore/Upland 

Medina South — — In-Water/On-Shore/Upland 

Meydenbauer Bay — Upland In-Water/On-Shore 

Killarney — — In-Water/On-Shore/Upland 

Newport South — Upland In-Water 

Cost – This factor evaluates the relative total project cost of the alternative, including design, 

construction, and mitigation. Generally, a low ranking for costs would represent an alternative 

that is roughly half the cost of the high criteria alternative. Costs are only compared between 

alternatives within that service area and are not necessarily aligned between areas. In other 

words, a low cost is low compared to other alternatives for that service area and may not align 

with the low costs within other service areas.  

Upland work appears to generally have the highest costs, largely due to increased pipe length 

for grinder pump service laterals and for installation of main line sewers within the roadway. 

These alternatives generally have the lowest cost per linear foot of pipe but also have higher 

lengths of new pipe installation. In-water work would likely be the most complex and has a 

medium cost ranking, except for Evergreen Point, Medina South, and Meydenbauer Bay, where 

these costs were ranked low since the upland costs are greater due to required lengths of new 

upland main line sewers. On-shore work, while costly due to restoration costs, are generally 

comparatively low due to limited amounts of new pipe required, and work that is not in Lake 

Washington. For Newport South, the on-shore alternative is not considered feasible since 

minimal (or no) shoreline exists in many locations.  

To validate the original qualitative cost comparisons and provide backup, Class 5 AACE 

construction costs were estimated for each alternative within each service area based on 

assumptions confirmed by the City, which can be found in Attachment 11. These costs were then 

converted to total Project costs by including construction contingency and soft costs for design 

but excluding easements and real estate costs, which are not determined at this time. Table 7 

lists cost rankings. 

Table 7. Cost Rankings 

Service Area 
Cost 

Low Medium High 
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Hunts Point and Yarrow Point On-Shore In-Water Upland 

Evergreen Point In-Water/On-Shore — Upland 

Medina South In-Water/On-Shore Upland — 

Meydenbauer Bay In-Water/On-Shore Upland — 

Killarney  — 
In-Water/On-

Shore/Upland 
— 

Newport South — In-Water/Upland — 

 

Local Community and Stakeholders – This factor evaluates the potential concerns from local 

stakeholders (residents and community groups). Based on the limited feedback from the 

community during public outreach conducted throughout the development of the Management 

Plan and EIS, local residents generally had a preference to keeping the work in the water to 

minimize disturbances, thus low risk rankings were given for the in-water alternative. The in-

water alternative also impacts the fewest homeowners and may be viewed favorably if private 

lateral improvements are included with the work. However, on-shore and upland work, 

depending on the area, is ranked either medium or high-risk ranking based on its geographical 

features. For instance, upland work would disrupt the main access road for the Hunts Point and 

Yarrow Point and Evergreen Point areas, leading to a high ranking. For the remaining areas, on-

shore work is deemed more difficult as it would have higher visibility to residents, thus the high 

ranking for the on-shore alternatives at Medina South, Meydenbauer Bay, and Killarney. Table 8 

lists local community and stakeholders rankings.  

 

Table 8. Local Community and Stakeholders Rankings 

Service Area 
Local Community and Stakeholders 

Low Medium High 

Hunts Point and Yarrow Point In-Water On-Shore Upland 

Evergreen Point In-Water On-Shore Upland 

Medina South In-Water Upland On-Shore 

Meydenbauer Bay In-Water Upland On-Shore 

Killarney In-Water Upland On-Shore 

Newport South In-Water Upland — 

2.4 Alternatives Analysis  

2.4.1 Alternative Assessment by Service Area 

After each of the seven factors were qualitatively evaluated with low, medium, and high rankings 

for each service area, as seen in Table 9, high complexity (red) rankings were attributed with a -1 

value, medium complexity (yellow) rankings were attributed with a 0 value, and low complexity 

(green) rankings were attributed with a +1 value. When a factor had two rankings for an 
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alternative (which was the case for ROW and Easement at Hunts Point and Yarrow Point and 

Evergreen Point; see Table 4), it was attributed with a +/-0.5 value.  

A summation of the factors for each service area was then performed to provide an unweighted, 

high-level assessment that would be sufficient for selecting the initial alternative and a starting 

point for further refinement. Table 9 and Table 10 summarize this process. 
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Table 9. Initial Factor Evaluation Matrix (Unweighted) 

Service Area 
Permitting Environmental Impact ROW and Easement Performance, O&M Constructability Cost 

Local Community and 

Stakeholders 

Low Medium High Low Medium High Low Medium High Low Medium High Low Medium High Low Medium High Low Medium High 

Hunts Point 

and Yarrow 

Point 

— 

On-

shore/ 

Upland 

In-

water 
Upland1 

On-

shore 

In-

water 

In-water/ 

On-shore 

(existing 

alignment) 

In-water/ 

On-shore 

(new 

alignment) 

Upland Upland On-shore In-water — — 

In-water/ 

On-shore/ 

Upland 

On-shore In-water Upland In-water On-shore Upland 

Evergreen 

Point 
— 

On-

shore/ 

Upland 

In-

water 
Upland1 

On-

shore 

In-

water 

In-water/ 

On-shore 

(existing 

alignment) 

In-water/ 

On-shore 

(new 

alignment) 

Upland Upland On-shore In-water — — 

In-water/ 

On-shore/ 

Upland 

In-water/ 

On-shore 
— Upland In-water On-shore Upland 

Medina South Upland 
On-

shore 

In-

water 
Upland 

On-

shore 

In-

water 
In-water 

On-shore, 

upland 
— Upland On-shore In-water — — 

In-water/ 

On-shore/ 

Upland 

— 
In-water/ 

On-shore 
Upland In-water Upland On-shore 

Meydenbauer 

Bay 
Upland 

On-

shore 

In-

water 
Upland 

On-

shore 

In-

water 
In-water 

On-shore, 

upland 
— Upland On-shore In-water — Upland 

In-water/ 

On-shore 

In-water/ 

On-shore 
— Upland In-water Upland On-shore 

Killarney Upland 
On-

shore 

In-

water 
Upland 

On-

shore 

In-

water 
In-water 

On-shore, 

upland 
— Upland On-shore In-water — — 

In-water/ 

On-shore/ 

Upland 

— 
In-water/ 

On-shore 
Upland In-water Upland On-shore 

Newport South Upland — 
In-

water 
Upland — 

In-

water 
In-water Upland — Upland — In-water — Upland In-water — 

In-water/ 

Upland 
 In-water Upland — 

1 Unless upland zone is a regulated environmental area (i.e., wetland, steep slope, other critical area). 
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Table 10. Alternatives Evaluation Matrix and Factor Scoring (Unweighted) 

Service Area Permitting  
Environmental 

Impact 

ROW and 

Easement 

Performance,  

O&M 
Constructability Cost 

Local 

Community 

and 

Stakeholders 

 

Number  

of Reds 

Number  

of Greens 

Combined 

Score 

Initial 

Selected 

Alternative 

Hunts Point and Yarrow Point                      

In-Water                -4 1.5 -2.5  

On-Shore                -1 1.5 0.5 x 

Upland                -4 2 -2  

Evergreen Point                        

In-Water                -4 2.5 -1.5  

On-Shore                -1 1.5 0.5 x 

Upland                -4 2 -2  

Medina South                        

In-Water                -4 3 -1  

On-Shore                -2 1 -1  

Upland                -1 3 2 x 

Meydenbauer Bay                        

In-Water                -4 3 -1  

On-Shore                -2 1 -1  

Upland                0 3 3 x 

Killarney                        

In-Water                -4 2 -2  

On-Shore                -2 0 -2  

Upland                -1 3 2 x 

Newport South                        

In-Water                -4 2 -2  

On-Shore                    

Upland                0 3 3 x 

Yellow-highlighted cells represent the alternative with the preferred scoring (fewest number of red cells, the greatest number of green cells) and consequently the initial selected alternative for each service area. 
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2.4.2 Cost Estimates 

To better understand the potential Project cost impacts, Class 5 Opinions of Probable 

Construction Cost estimates were developed for each service area using the latest City of 

Bellevue cost estimating templates. The cost estimates were developed primarily based on the 

following: 

• Information gathered during the initial compilation of existing conditions 

• Background information on the service areas, including pump stations and lift stations 

• City GIS data mapping the existing upland sewers, laterals, maintenance holes, and 

parcels 

• Flow data including hydraulic gradients  

• 2015 Wastewater Pump Station Evaluation Final Report1  

This background information was used for creating Class 5 conceptual cost estimates for the in-

water and on-shore alternatives based on high-level assumptions. For the upland alternative, 

additional assumptions were required to determine the high-level costs using limited existing 

conditions data and without conceptual design documents. Attachment 6 provides key 

assumptions made to develop the cost estimates, and Attachments 7 and 8 provide general 

assumptions for estimating improvements to flush stations and pump stations, respectively.  

It was assumed that the upland alternative would consist of constructing new grinder pumps for 

each property with force main laterals redirecting flows from the lowest elevation sewer 

cleanouts back upland to either the existing sewer main line or a new sewer main line within the 

road. Flows would then be conveyed to the existing pump stations, with the assumption that this 

effectively removes the need for the existing lake lines. Attachment 9 details the estimated new 

pipe lengths for the upland sewer alternative, and Attachment 10 provides the additional 

detailed cost estimate for pump station rehabilitation for the upland alternative.  

The pump station and lift station recommendations from the 2015 Wastewater Pump Station 

Evaluation Report were used as the basis for recommended improvements for all alternatives 

that require upgrades to those facilities. Additional cost estimating was performed on those 

improvements using 2023 costs to develop the proposed pump and lift station upgrade costs, as 

shown in the individual detailed estimates in Attachment 11. 

  

 

1 Murray, Smith & Associates. 2015. Wastewater Pump Station Evaluation Report. Prepared for the City of 

Bellevue. Final. May. 
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Once these assumptions were confirmed, the consultant team finalized the Class 5 cost 

estimates for each service area. A meeting was held with the City to review the cost assumptions 

and establish the appropriate soft cost assumptions, including engineering design, planning, 

outreach, services during construction, and City labor (see Attachment 11 for details).  

Table 11 summarizes the total estimated Project costs, which were based on the City of Bellevue 

Utilities Cost Estimating templates and include the construction hard costs as well as the soft 

costs for each service area. The AACE accuracy ranges for Class 5 estimates (-30 and +100 

percent) were applied to the construction hard costs only. Soft costs were computed as a 

percentage of the construction hard costs, including a soft cost contingency, and then added to 

these low and high range construction hard costs.  Since these soft costs do not typically have a 

similar accuracy range, the resulting overall accuracy range of the total project costs ends up 

being -19 and +62 percent.  

Attachment 11 contains the full cost estimates for each service area. For the on-shore 

alternative, cost estimates were developed for both an opencut and a trenchless construction 

method as a way to compare the range of costs for work on the shore.  Generally, if the on-shore 

alternative is selected, the highest cost would be utilized for budgeting purposes as this would 

cover the possibility that the project could ultimately be a mix of open cut and trenchless 

installations.  Highlighted rows in Table 11 show the selected alternative for each service area 

based upon the initial selection indicated in Table 10 above. 
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Table 11. Service Area Alternatives Cost Summary  

Hunts Point and Yarrow Point 
Low Range 

Total Project Costs  
High Range 

-19% 62% 

 Alternative 1 - In-Water  $234,000,000 $287,970,300 $467,000,000 

 Alternative 2 - On-Shore, Opencut $154,000,000 $188,983,000 $306,000,000 

Alternative 2 - On-Shore, Trenchless $191,000,000 $234,653,800 $380,000,000 

 Alternative 3 - Upland $316,000,000 $388,101,100 $629,000,000 

Evergreen Point 
Low Range 

Total Project Costs  
High Range 

-19% 62% 

 Alternative 1 - In-Water  $112,000,000 $138,193,000 $224,000,000 

 Alternative 2 - On-Shore, Opencut $93,000,000 $114,814,800 $186,000,000 

 Alternative 2 - On-Shore, Trenchless $104,000,000 $127,400,400 $207,000,000 

 Alternative 3 - Upland $172,000,000 $211,262,800 $343,000,000 

Medina South 
Low Range 

Total Project Costs  
High Range 

-19% 62% 

 Alternative 1 - In-Water  $151,000,000 $185,979,200 $302,000,000 

 Alternative 2 - On-Shore, Opencut $144,000,000 $177,303,400 $287,000,000 

 Alternative 2 - On-Shore, Trenchless $141,000,000 $173,203,200 $281,000,000 

 Alternative 3 - Upland $163,000,000 $199,746,700 $324,000,000 

Meydenbauer Bay 
Low Range 

Total Project Costs  
High Range 

-19% 62% 

 Alternative 1 - In-Water  $117,000,000 $144,301,700 $234,000,000 

 Alternative 2 - On-Shore, Opencut $107,000,000 $131,257,800 $213,000,000 

 Alternative 2 - On-Shore, Trenchless $115,000,000 $141,616,000 $230,000,000 

 Alternative 3 - Upland $160,000,000 $197,121,600 $320,000,000 

Killarney 
Low Range 

Total Project Costs  
High Range 

-19% 62% 

 Alternative 1 - In-Water  $149,000,000 $183,748,500 $298,000,000 

 Alternative 2 - On-Shore, Opencut $156,000,000 $191,912,700 $311,000,000 

 Alternative 2 - On-Shore, Trenchless $152,000,000 $186,598,000 $303,000,000 

 Alternative 3 - Upland $142,000,000 $174,713,000 $283,000,000 

Newport South 
Low Range 

Total Project Costs  
High Range 

-19% 62% 

 Alternative 1 - In-Water  $165,000,000 $202,381,900 $328,000,000 

 Alternative 3 - Upland $167,000,000 $205,631,000 $333,000,000 

Yellow-highlighted rows represent the selected alternative for each service area. 

The on-shore alternative for Newport South is infeasible and therefore not included in the summary table. 
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2.4.3 Factor Weighting 

Following the initial scoring exercise, the consultant team worked to determine a weighting for 

each factor to better understand how the selected alternatives could change if some factors were 

considered to have more importance than others. The alternatives could then be numerically 

scored (red = 1; yellow = 2; green = 3), with this weighting applied to these scores and a revised 

recommended alternative selected for each service area. 

The factor weightings were then discussed with the City and revised at a core team meeting on 

August 29, 2023, based on input from various City departments, including engineering, O&M, 

finance, environmental permitting, asset management, and public engagement. Following this 

meeting, the weighting was again revised to include interpretation of public feedback obtained 

during outreach activities through the City’s Programmatic Environmental Impact Statement 

process. Table 12 lists the selected weightings at each stage in this process. 

Table 12. Proposed Factor Weighting 

Factor 
Core Meeting 

(8/29/23) Weighting 

Revised Weighting 

from City and Public 

Feedback 

Permitting 10% 8% 

Environmental Impact  15% 17% 

ROW and Easement 15% 17% 

Performance, O&M 15% 17% 

Constructability 10% 12% 

Costs 20% 17% 

Local Community and Stakeholders 15% 12% 

After revising the factor weightings as shown in Table 12, the scoring still aligned with the 

initially selected alternatives for all six service areas. A sensitivity analysis was then performed on 

the weightings to determine the level of adjustment necessary to shift the selected alternative.  

The sensitivity analysis showed that there would be a shift in the preferred alternatives only by 

increasing certain factors (such as permitting and environmental impact) a substantial amount, 

to a weighting of 30 percent or more. The lack of sensitivity in the weighting of the factors 

reaffirmed that the preferred alternative has been properly selected for each service area. 
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2.5 Selection of Recommended Alternative 

After a thorough alternatives analysis process that included evaluating possible technologies to 

replace the existing lake lines for each alternative, developing initial recommendations based on 

comprehensive factors, and revising weightings based on feedback from the City and the public, 

the selection of the recommended alternatives for the six service areas was completed. Table 13 

summarizes the service areas and recommended alternatives. 

Table 13. Recommended Alternative by Service Area 

Service Area Recommended Alternative 

Hunts Point and Yarrow Point On-Shore 

Evergreen Point On-Shore 

Medina South Upland 

Meydenbauer Bay Upland 

Killarney Upland 

Newport South Upland 

It is notable that the in-water alternative was not recommended for any of the six service areas. 

This is due to the difficulties with construction permitting, extensive environmental impacts, 

O&M challenges, and the overall constructability issues associated with working in Lake 

Washington.  

Selected alternatives do not impact the other service areas as each service area is hydraulically 

independent from the others. For example, the on-shore alternative for Medina South would be 

north of Flush Station No. 4 (in Medina South) and does not impact the selection of an upland 

alternative for Meydenbauer Bay, since these flows are conveyed north from Flush Station No. 5 

which is the opposite direction.  

While a recommended alternative is indicated for each service area, the above recommendations 

are intended to provide guidance to the Plan and may not represent the final solution in these 

service areas. As the City moves forward with work in each service area, additional data will be 

collected and utilized to confirm a proposed design for the area that may include elements of 

the other alternatives. Nonetheless, although a more detailed assessment of each of these 

service areas will be completed, the selected alternatives from this current analysis can be used 

to support the Plan and allow the City to proceed with budgeting and planning for these 

upcoming projects.  

2.6 Next Steps 

This Technical Memorandum will be incorporated as an appendix to the Lake Washington 

Wastewater Lake Line Management Plan to serve as reference for future City projects. The 

Management Plan will outline next steps for the City regarding Service Area priorities so that 

future capital projects to replace the lake line system can be planned and delivered. 
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ATTACHMENT 1 

LAKE WASHINGTON SEWER LAKE LINE SERVICE AREA MAP 
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SERVICE AREA SUMMARY FIGURES  
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Hunts Point and Yarrow Point

1

MethodAlternative

- Gravity Sewer Line via Open
Cut Construction

Within the
Lake

- Gravity Sewer Line via Open
Cut Construction

- Gravity Sewer Line via
Trenchless Construction

On-Shore

- Grinder PumpsUpland

8Pipe Size (in.):

Mixed / CI / UnknownPipe Material:

16,755 Total
2,195 On Land
14,560 In Water

Segment Length (ft.):

587# Parcels Served:

155# Parcels Adjacent to LL:

In WaterLocation:

In Water

On Land

Flush #1 to Yarrow PT PS

Flush #2 to Hunts PT PS

Hunts PT PS to Cozy Cove PS

Yarrow PT PS to Cozy Cove PS



©Jacobs 2024

Evergreen Point

2

MethodAlternative

- Gravity Sewer Line via Open Cut
Construction

Within the
Lake

- Gravity Sewer Line via Open Cut
Construction

- Gravity Sewer Line via Trenchless
Construction

On-Shore

- Grinder PumpsUpland

8Pipe Size (in.):

AC / Mixed / CIPipe Material:

8,423 Total
2,900 On Land
5,523 In Water

Segment Length (ft.):

172# Parcels Served:

86# Parcels Adjacent to LL:

In WaterLocation:

In Water

On Land

Evergreen East PS to Fairweather PS

Evergreen West PS to Evergreen East PS

Flush #3 to Evergreen West PS



©Jacobs 2024

Medina South

3

MethodAlternative

- Gravity Sewer Line via Open
Cut Construction

Within the
Lake

- Gravity Sewer Line via Open
Cut Construction

- Gravity Sewer Line via
Trenchless Construction

On-Shore

- Grinder PumpsUpland

8Pipe Size (in.):

AC / Mixed / CIPipe Material:

12,320 Total
586 On Land
11,734 In Water

Segment Length (ft.):

213# Parcels Served:

83# Parcels Adjacent to LL:

In WaterLocation:

On Land
Flush #3 to Lakecrest PS

Flush #4 to Medina City Hall PS

Lakecrest PS

Medina City Hall PS



©Jacobs 2024

Meydenbauer Bay

4

MethodAlternative

- Gravity Sewer Line via Open
Cut Construction

Within the
Lake

- Gravity Sewer Line via Open
Cut Construction

- Gravity Sewer Line via
Trenchless Construction

On-Shore

- Grinder PumpsUpland

8Pipe Size (in.):

AC / Mixed / DI UnknownPipe Material:

9,082 Total
3,326 On Land*
5,846 In Water

Segment Length (ft.):

448# Parcels Served:

112# Parcels Adjacent to
LL:

In WaterLocation:
*Ops to confirm that
LL is on land

Flush #5 to Parker PS

Flush #6 to Meydenbauer PS

Parker PS to Grange PS



©Jacobs 2024

Killarney

5

MethodAlternative

- Gravity Sewer Line via Open Cut
Construction

Within the
Lake

- Gravity Sewer Line via Open Cut
Construction

- Gravity Sewer Line via Trenchless
Construction

On-Shore

- Grinder PumpsUpland

8Pipe Size (in.):

Mixed / DIPipe Material:

12,965 Total
2,130 On Land*
10,835 In Water

Segment Length (ft.):

336# Parcels Served:

93# Parcels Adjacent to LL:

In WaterLocation:

*Ops to confirm that
LL is on land

Flush #6 to Meydenbauer PS

Flush #7 to Killarney PS

Killarney PS



©Jacobs 2024

Newport South

6

MethodAlternative

- Gravity Sewer Line via Open
Cut Construction

Within the
Lake

On-Shore

- Grinder PumpsUpland

8Pipe Size (in.):

CIPipe Material:

10,175Segment Length (ft.):

149# Parcels Served:

131# Parcels Adjacent to LL:

In WaterLocation:

8

Flush #8 to Pleasure PT PS

Pleasure PT PS to Bagley PS
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SERVICE AREA COLLECTED DATA SUMMARY 

  





City of Bellevue - Lake Washington Lake Line Master Plan
Service Area Collected Data Summary Table

SERVICE AREA Reach Reach Name
Length of
reach (ft.)

Pipe size (in.)
Pipe material within

reach
Segment

Length of
segment (ft.)

Parcels Served
Parcels adjacent

to the Lake
Lines and LS/PS

# of Sewer
Laterals in Lake

# of Sewer
Laterals on

shore

Total # of
Sewer Laterals

# of Sewer Line
Connections

Total # of
sewer

connections to
Lake Line

Is the existing
lakeline within
the lake or on

shore?

Hunts Points and Yarrow
Point

16755 8
Mixed / CI /
Unknown

16755 587 155 82 28 110 19 129 In Water

COZ_A_1_1 2195 0 19 19 4 23 On Shore
COZ_A_1_2 1927 15 0 15 1 16 In Water

COZ_A_2 YARROW PT PS TO COZY COVE PS 4144 8 CI COZ_A_2_1 4144 263 37 11 0 11 10 21 In Water
COZ_B_1 HUNTS PT PS TO COZY COVE PS 4086 8 CI COZ_B_1_1 4086 40 38 32 2 34 3 37 In Water
COZ_B_2 FLUSH #2 TO HUNTS PT PS 4403 Unknown to 8 CI & Unknown COZ_B_2_1 4403 39 35 24 7 31 1 32 In Water

Evergreen Point 8423 8 AC / Mixed / CI 8423 172 86 45 34 79 7 86 In Water

FWR_A_1 EVERGREEN EAST PS TO FAIRWEATHER PS 1553 8 AC FWR_A_1_1 1553 52 21 3 25 28 2 30 On shore
FWR_A_2_1 1347 0 9 9 0 9 On Shore
FWR_A_2_2 1749 16 0 16 1 17 In Water

FWR_A_3 FLUSH #3 TO EVERGREEN WEST PS 3774 8 CI FWR_A_3_1 3774 83 37 26 0 26 4 30 In Water
Medina South 12320 8 AC / Mixed / CI 12320 213 83 69 11 80 7 87 In Water

MED_A_1 FLUSH #3 TO LAKECREST PS 2726 8 Mixed MED_A_1_1 2726 23 15 11 3 14 0 14 In Water
MED_A_2 LAKECREST PS 586 8 AC MED_A_1_2 586 30 8 0 8 8 2 10 On shore
MED_A_3 MEDINA CITY HALL PS 4215 6 to 8 Mixed, CI MED_A_1_3 4215 45 27 28 0 28 2 30 In Water

MED_B_1_1 2415 15 0 15 2 17 In Water
MED_B_1_2 2378 15 0 15 1 16 In Water

Meydenbauer Bay 11212 8
AC / Mixed / DI /
Unknown 9082 448 112 54 13 67 14 81 In Water

PKR_A_1_1 407 1 0 1 3 4 In Water
PKR_A_1_2 2814 20 0 20 1 21 In Water

BEL_A_1 PARKER PS TO GRANGE PS 2625 6 to 10 AC & Unknown BEL_A_1_1 2625 206 33 19 0 19 7 26 In Water

MEY_A_1 FLUSH #6 TO MEYDENBAUER PS 5366 8 Mixed, DI
MEY_A_1_1 &
MEY_A_1_2 3236 57 49 14 13 27 3 30

On shore (ops to
confirm)

Killarney 12965 8 Mixed / DI 12965 336 93 60 2 62 13 75 In Water

MEY_A_1 FLUSH #6 TO MEYDENBAUER PS 2130 8 Mixed / DI
MEY_A_1_3 &
MEY_A_1_4 2130 43 11 6 0 6 2 8

On shore (ops to
confirm)

SWL_A_1 FLUSH #7 TO KILLARNEY PS 4756 6 to 8 Mixed SWL_A_1_1 4756 111 34 26 2 28 4 32 In Water

SWL_A_2 KILLARNEY PS 6079 8 Mixed
SWL_A_2_1 &
SWL_A_2_2 6079 182 48 28 0 28 7 35 In Water

Newport South 10175 8 CI 10175 149 131 99 0 99 4 103 In Water
NWP_A_1 PLEASURE PT PS TO BAGLEY  PS 5007 8 CI NWP_A_1_1 5007 74 59 42 0 42 3 45 In Water
NWP_A_2 FLUSH #8 TO PLEASURE PT PS 5168 6 to 8 CI NWP_A_2_1 5168 75 72 57 0 57 1 58 In Water

FWR_A_2 EVERGREEN WEST PS TO EVERGREEN EAST PS 3096

PKR_A_1 FLUSH #5 TO PARKER PS 3221 8 Mixed, AC

37

185 30

115 33MED_B_1 FLUSH #4 TO MEDINA CITY HALL PS 4793 8 Mixed, CI

8

6 to 8 Mixed

Mixed

COZ_A_1 FLUSH #1 TO YARROW PT PS 4122 45245

28



City of Bellevue - Lake Washington Lake Line Master Plan
Service Area Collected Data Summary Table

SERVICE AREA Reach Reach Name

Hunts Points and Yarrow
Point

COZ_A_2 YARROW PT PS TO COZY COVE PS
COZ_B_1 HUNTS PT PS TO COZY COVE PS
COZ_B_2 FLUSH #2 TO HUNTS PT PS

Evergreen Point
FWR_A_1 EVERGREEN EAST PS TO FAIRWEATHER PS

FWR_A_3 FLUSH #3 TO EVERGREEN WEST PS
Medina South

MED_A_1 FLUSH #3 TO LAKECREST PS
MED_A_2 LAKECREST PS
MED_A_3 MEDINA CITY HALL PS

Meydenbauer Bay

BEL_A_1 PARKER PS TO GRANGE PS

MEY_A_1 FLUSH #6 TO MEYDENBAUER PS

Killarney

MEY_A_1 FLUSH #6 TO MEYDENBAUER PS

SWL_A_1 FLUSH #7 TO KILLARNEY PS

SWL_A_2 KILLARNEY PS

Newport South
NWP_A_1 PLEASURE PT PS TO BAGLEY  PS
NWP_A_2 FLUSH #8 TO PLEASURE PT PS

FWR_A_2 EVERGREEN WEST PS TO EVERGREEN EAST PS

PKR_A_1 FLUSH #5 TO PARKER PS

MED_B_1 FLUSH #4 TO MEDINA CITY HALL PS

COZ_A_1 FLUSH #1 TO YARROW PT PS

Is there an existing
sewer in the roadway?

Does it feed back into
the lakeline reach?

Difficulty accessing
lakeline via existing

easements

Any open or
undeveloped parcels
along the lake line?

Any public parcels
along the lakeline?

Back of House
(Shoreline)-Road

Elevation
Change

Greatest House-
to-Road

Elevation
Change

Avg. House-to-
Road Elevation

Change

Least House-to-
Road Elevation

Change

Back of house to
lake

(Steepness > 2:1)

Lake-Road Elevation
Change

Yes | No Yes | No Low | Medium | High Yes | No Yes | No
0-20 | 0 - 40 | 0 -

60 |  0 - >60
ft. ft. ft.

0-10% | 10-30% |
30-60% | >60%

0-20 | 20-60 | > 60

0-60 150 47 2 0-10% 20-60

Yes No Low Yes No 0-60 60 45 6 0-10% 20-60
0-60 50 40 4 0-10% 20-60

Yes Yes Medium Yes Yes 0 - >60 150 90 4 0-10% > 60
No No High Yes No 0-40 40 25 2 0-10% 20-60
No No High Yes No 0-40 40 35 2 0-10% 20-60

0-60 120 51 2 10-30% 20-60
Yes Yes Low No No 0-60 60 45 4 10-30% 20-60
No No Low No No 0-60 50 40 2 0-10% 20-60

0-60 50 30 4 0-10% 20-60
No No Medium Yes Yes 0 - >60 120 90 4 30-60% >60

0-60 160 61 6 0-10% 20-60
Yes No Medium Yes No 0 - >60 130 100 8 >60% >60
Yes Yes Medium Yes No 0-40 30 10 6 0-10% 20-60

Partly yes No High Yes Yes 0 - >60 160 110 6 30-60% >60
Mostly yes No High Yes Yes 0-60 50 35 6 0-10% 20-60

Yes No Medium No No 0-60 60 50 15 0-10% 20-60

0 - >60 100 63 10 10-30% >60

Yes No High No No 0-60 60 40 10 10-30% 20-60
Partly yes No High No No 0 - >60 100 70 10 10-30% >60

Yes No Low No Yes 0 - >60 75 50 12 10-30% >60

Yes No Medium No No 0 - >60 100 90 10 >60% >60

0 - >60 100 78 10 10-30% >60

No No High Yes No 0 - >60 100 63 20 >60% >60

Partly yes No Low No Yes 0 - >60 100 80 10 10-30% >60

Partly yes No Low Yes No 0 - >60 100 90 20 10-30% >60

0-20 20 15 8 >60% 20-60
No No High Yes No 0-20 20 15 10 >60% 0-20
No No High No No 0-20 20 15 8 >60% 20-60

Existing Conditions Typical Elevation Change



City of Bellevue - Lake Washington Lake Line Master Plan
Service Area Collected Data Summary Table

SERVICE AREA Reach Reach Name

Hunts Points and Yarrow
Point

COZ_A_2 YARROW PT PS TO COZY COVE PS
COZ_B_1 HUNTS PT PS TO COZY COVE PS
COZ_B_2 FLUSH #2 TO HUNTS PT PS

Evergreen Point
FWR_A_1 EVERGREEN EAST PS TO FAIRWEATHER PS

FWR_A_3 FLUSH #3 TO EVERGREEN WEST PS
Medina South

MED_A_1 FLUSH #3 TO LAKECREST PS
MED_A_2 LAKECREST PS
MED_A_3 MEDINA CITY HALL PS

Meydenbauer Bay

BEL_A_1 PARKER PS TO GRANGE PS

MEY_A_1 FLUSH #6 TO MEYDENBAUER PS

Killarney

MEY_A_1 FLUSH #6 TO MEYDENBAUER PS

SWL_A_1 FLUSH #7 TO KILLARNEY PS

SWL_A_2 KILLARNEY PS

Newport South
NWP_A_1 PLEASURE PT PS TO BAGLEY  PS
NWP_A_2 FLUSH #8 TO PLEASURE PT PS

FWR_A_2 EVERGREEN WEST PS TO EVERGREEN EAST PS

PKR_A_1 FLUSH #5 TO PARKER PS

MED_B_1 FLUSH #4 TO MEDINA CITY HALL PS

COZ_A_1 FLUSH #1 TO YARROW PT PS

Min.
Structure to

Lake
Distance

Avg.
Structure to

Lake
Distance

Max.
Structure to

Lake
Distance

Min Lake-
Road

Distance

Average
Lake-Road
Distance

Max. Lake-
Road Distance

High Med Low

ft. ft. ft. ft.

60 319 1241 375 648 1241 X X

68 283 569 492 555 761 X
63 260 520 487 506 622 X
64 639 1241 950 1110 1241 X

100 202 339 404 530 665 X
60 214 220 375 539 612 X
40 329 580 232 560 824 X
59 341 570 518 582 661 X
50 241 580 247 450 658 X
40 230 560 232 445 663 X
75 503 560 676 765 824 X
75 374 1000 152 625 1109 X

250 538 1000 718 929 1105 X
75 100 119 152 175 189 X

125 488 785 634 881 1109 X
180 507 700 529 735 824 X
160 238 550 299 403 707 X

35 175 410 179 374 685 X

145 137 410 330 457 685 X
100 198 290 287 380 607 X
115 238 300 309 401 587 X

35 126 315 179 257 372 X

50 356 680 172 418 891 X

60 192 215 172 233 335 X

50 477 680 199 479 891 X X

60 398 675 267 543 864 X

20 123 350 80 193 633 X
20 135 350 80 237 633 X
30 111 325 90 149 387 X

Typical Distance Change Density of Structures





Lake Washington Wastewater Lake Line Management Plan Project – Alternatives Analysis 

May 3, 2024 

Jacobs 

ATTACHMENT 4 

CAPITAL IMPROVEMENTS TOOLBOX TECHNOLOGY SUMMARY  

  





Capital Improvements Toolbox Alternative Technology Descriptions 
 

 PAGE 1 of 3 

 Applicable Alternative(s) Technology Description of Technology Technical Envelope/Design Considerations 

In-water On-shore Upland 

X X X 

Gravity Sewer Line via 
Open Cut Construction 
(NI) 

Traditional method for the installation of new 
sanitary sewer pipe via open cut trenches.    

• 8-inch to 144-inch diameter (note Department of Ecology does provide exceptions for 6-inch pipe if the 
criteria can be met) 

• Pipe materials ductile iron, poly-vinyl chloride (PVC) 
• Side sewers need to be reconnected via open cut  
• Bypassing not required 

X X  

Gravity Sewer Line via 
Trenchless Construction 
(guided auger boring) 
(NI) 

Trenchless rehabilitation by installing a new sewer 

between two locations via a guided boring system.  

A steel casing is pushed and guided along a straight 

path between a launch pit and a reception pit.  

Depending on the soil, the casing is either augured 

into place in a single step or there is an initial pilot 

tube installed by displacing native soil which is 

then followed by the steel casing.  Best suited for 

steel casing (with PE pipe inside) or VCP.   

• 12-inch to 48-inch diameter 
• Installation lengths average 350 feet, future manholes are required at each launch or reception location 
• Side sewers need to be reconnected via open cut 
• Method is not applicable for soils with cobbles or boulders  
• Bypassing not required 
• Requires relatively large footprint/excavation for installation pit (12'x20' minimum) 
• For plastic pipe installations, requires steel casing installation 

X X  

Cured in Place Pipe 
(CIPP) (R) 

Trenchless rehabilitation method to repair existing 
sanitary sewer pipe by installing a structural felt 
liner impregnated with resin in the existing pipe.  
Robotic cutting tools reconnect existing side 
sewers from the main line.  

• 8-inch to 96-inch in diameter (sizes up to 144” have been installed)  
• 6-inch liner can be installed but requires special lateral cutting equipment and techniques 
• Robotic cutting tools reconnect existing side sewers from the main line. 
• Cleaning the sanitary sewer is required, grease and debris could impact liner installation  
• Installation lengths could range from 300 to 3,000 feet depending upon existing pipe configuration.  
• Liner can be installed around bends but will result in wrinkling (preferably smaller than 45-degree bends). 
• Liner configuration will reflect existing pipe conditions including sags and off-set joints   
• Dewatering/Bypassing required 
• Requires access points at each end of the rehabilitation, typically a manhole. 

X X  

SPR (Spiral Wound Pipe) 
(R) 

Is a trenchless lining process installing a specialty 
PVC profile strip which is continuously wound into 
the host pipe. The PVC profile edges lock into the 
previous spiral thereby creating a tight seal.  
Depending on the host pipe diameter, the liner is 
either pushed into place as it is wound or pulled 
into place using a specialty machine. The liner is 
restrained until reaching the termination manhole 
and then expanded for a tight fit.   

• Pipe sizes from 6” to 200” inch diameter  
• Cleaning the sanitary sewer is required, grease and debris could impact liner installation  
• Installation lengths generally range from 300 to 800 feet of straight pipe   
• Robotic cutting tools reconnect existing side sewers from the main line. 
• Minimal bypassing required – 25% to 30% flow can remain in pipe  
• Requires access points at each end of the rehabilitation, typically a manhole. 

X X  Slip lining (R) Install a smaller diameter pipe (PVC or HDPE) into 
the existing pipe.  Excavation pits are required to 

• Typical pipe sizes range from 2 inches to 48-inches  
• Pipe needs to be straight (no bends), round enough to allow the new pipe through, and clean  
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 Applicable Alternative(s) Technology Description of Technology Technical Envelope/Design Considerations 

In-water On-shore Upland 

pull the new pipe into the existing host pipe.  New 
pipe is generally 1-2 inches smaller than host pipe. 

• Pulling and insertion pits required  
• Annular space between the host pipe and new pipe is typically grouted 
• Cleaning the sanitary sewer is required  
• Side sewers need to be reconnected via open cut 
• Capacity reduction due to insertion of smaller sized pipe 

X X  

Pipe bursting (R) Trenchless method for replacement of sewer pipes 
using an oversized bursting head to forcibly break / 
fracture and displace the existing pipe while 
simultaneously pulling in the new pipe, typically 
polyethylene (PE). Requires a pulling pit and in 
insertion pit. 

• Pipe diameter sizes ranges from 2 to 36-inches.   
• Typical pipe upsizing is 2 pipe diameter sizes (for example from 6-inch to 10-inch or 8-inch to 12-inch 

diameter) depending on the depth of the existing pipe 
• Asbestos cement (AC) and cast-iron (CI) materials can be burst with special environmental considerations 
• Ductile iron pipe is not suitable for pipe bursting, but can be replaced via pipe splitting (a similar trenchless 

method) 
• Bursting lengths depend upon equipment but typically range from 300 ft to 500 feet 
• Side sewers need to be reconnected via open cut 
• New pipe configuration will reflect existing pipe conditions including sags, humps, and alignment 
• Cleaning should be done to remove as much debris as necessary 
• Repair bands on existing pipe need to be removed prior to bursting. 

X X  

Fiber-reinforced Flexible 
Hose (R) 

Pressure rated fiber-reinforced flexible hose 
installed in the existing pipe.  Pipe deflates if not 
full and if host pipe fails could impact structural 
integrity and sewer blockages.  Pipe would need to 
be cleaned to install.  Technology is mostly used in 
the oil and gas industry.   

• Pipe diameter sizes range from 6 to 18-inches  
• Continuous installations up to 2,500 linear feet 
• Semi-structural (collapsible hose) 
• Requires excavation to install tee-connections to side sewers 
• Liner can be installed around bends 
• Cleaning should be done to remove as much debris as possible 
• New pipe configuration will reflect existing pipe conditions including sags 
• Bypassing is required 

X X  

Platelet technologies (R) Platelet Technology is a new method to seal and 
locate leaks in pipelines. Particles or “platelets” are 
injected into the sewer and when the platelets 
reach the leak the fluid forces entrain them at the 
leak spot and hold them at the leak to seal the 
leak.   

• Experimental technology to work in pressurized systems and could potentially work in semi-pressurized 
systems.   

• No connection to the side sewers and unknown if this technology could potentially seal the side sewer  
• Does not provide a structural fix and consequently doesn’t restore / extend the life of the pipe system 
• Bypassing not required 

X X  

Spray-applied polymer 
(R) 

Spray applied polymers are applied via spray 
machines installed in manholes or access points.   

• Pipe diameter sizes range from 1 ¼ inches to 72 inches in diameter 
• Typically used for water quality issues (reduce rust/leaching from pressure drinking water pipes) 
• Limited service life 
• Cannot be installed in the wet 
• Side sewers are not impacted by this technology 
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 Applicable Alternative(s) Technology Description of Technology Technical Envelope/Design Considerations 

In-water On-shore Upland 

• Bypass required 
• Extensive cleaning and surface prep required 

 X X 

Vacuum Sewer System 
(NI) 

A vacuum sewer or pneumatic sewer system is a 

method of transporting sewage from its source to 

a sewage treatment plant at flat or reverse grades. 

It maintains a partial vacuum, with an air 

pressure below atmospheric pressure inside the 

pipe network and vacuum station collection vessel. 

Valves open and reseal automatically when the 

system is used, so differential pressure can be 

maintained without expending much energy 

pumping. A single central vacuum station can 

collect the wastewater of several thousand 

individual homes, depending on terrain and the 

local situation.   

• Size as necessary for lateral connection to the mainline (typically 6-inch) 
• PVC pipe material 
• Vertical dynamic head change needs to be less than 13 feet 
• Bypassing not required 

  X 

Grinder Pump System 
(NI) 

A grinder pump is a wastewater conveyance 
system that directs sewage to a grinder pump 
holding tank. Once the wastewater inside the tank 
reaches a specific level, the pump will turn on, 
grind the waste into a fine slurry, and pump it to 
the central sewer system or septic tank. Grinder 
pumps convey sewerage from lower elevation at 
the property to a higher elevation main line.   

• Size as necessary for lateral connection to the mainline (typically 6-inch) 
• Small diameter discharge to the mainline (2-inch) 
• Pumps sized as necessary based on total system head 
• Multiple side sewers could be connected to a single grinder pump 
• Bypassing not required 

 

Notes  

1. (R) = rehabilitation technology; (NI) = new installation technology 

2. Rehabilitation technologies listed as applicable for On-Shore Alternatives would only be feasible where existing lake line sewers are currently on shore 

3. The technical envelope is based on the most common technical envelope. This does not mean that this technology cannot be used outside this range, but additional design or construction requirements may be 

required to ensure that this envelope can be stretched.   

4. This table is meant to be used along with Task 3.3 Capital Improvements Options Toolbox  
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City of Bellevue - Lake Washington Lake Line Master Plan
Service Area Initial Alternatives Identification Summary Table

SERVICE AREA Reach Reach Name

Low Pressure
Sewer Line via

Open Cut
Construction

Low Pressure
Sewer Line via

Trenchless work

Cured in
Place Pipe

(CIPP)

SPR (Spiral
Wound Pipe)

Slip lining
Pipe

bursting

Fiber-
reinforced

Flexible
Hose

Platelet
technologies

Spray-
applied
polymer

Low Pressure /
Gravity Sewer Line

via Open Cut
Construction

Low Pressure /
Gravity Sewer Line

via Trenchless
work

Pipe Rehab* (CIPP,
Pipe Bursting**)

Vacuum Sewer
System

Gravity
Line

Vacuum
Sewer

Grinder
Pumps

Hunts Points and Yarrow
Point Yes No No No No No No No No Yes Yes No No No No Yes

N/A N/A N/A N/A N/A N/A No No No Yes Yes Yes No No No Yes
Yes No No No No NO No No No Yes Yes No No No No Yes

COZ_A_2 YARROW PT PS TO COZY COVE PS Yes No No No No No No No No Yes Yes No Yes No No Yes
COZ_B_1 HUNTS PT PS TO COZY COVE PS Yes No No No No No No No No Yes Yes No No No No Yes
COZ_B_2 FLUSH #2 TO HUNTS PT PS Yes No No No No No No No No Yes Yes No No No No Yes

Evergreen Point Yes No No No No No No No No Yes Yes No Yes No No Yes
FWR_A_1 EVERGREEN EAST PS TO FAIRWEATHER PS N/A N/A N/A N/A N/A N/A No No No Yes Yes Yes Yes No No Yes

N/A N/A N/A N/A N/A N/A No No No Yes Yes Yes Yes No No Yes
Yes No No No No No No No No Yes Yes No No No No Yes

FWR_A_3 FLUSH #3 TO EVERGREEN WEST PS Yes No No No No No No No No Yes Yes No Yes No No Yes
Medina South Yes No No No No No No No No Yes Yes No No No No Yes

MED_A_1 FLUSH #3 TO LAKECREST PS Yes No No No No No No No No Yes Yes No No No No Yes
MED_A_2 LAKECREST PS N/A N/A N/A N/A N/A N/A No No No Yes Yes Yes No No No Yes
MED_A_3 MEDINA CITY HALL PS Yes No No No No No No No No Yes Yes No No No No Yes

Yes No No No No No No No No Yes Yes No No No No Yes
Yes No No No No No No No No Yes Yes No No No No Yes

Meydenbauer Bay Yes No No No No No No No No Yes Yes No No No No Yes
Yes No No No No No No No No Yes Yes No No No No Yes
Yes No No No No No No No No Yes Yes No No No No Yes

BEL_A_1 PARKER PS TO GRANGE PS Yes No No No Yes No No No No Yes Yes No No No No Yes
MEY_A_1 FLUSH #6 TO MEYDENBAUER PS N/A N/A N/A N/A N/A N/A No No No Yes Yes Yes Yes No No Yes

Killarney Yes No No No No No No No No Yes Yes No Yes No No Yes
MEY_A_1 FLUSH #6 TO MEYDENBAUER PS N/A N/A N/A N/A N/A N/A No No No Yes Yes Yes Yes No No Yes
SWL_A_1 FLUSH #7 TO KILLARNEY PS Yes No No No No No No No No Yes Yes No Yes No No Yes
SWL_A_2 KILLARNEY PS Yes No No No No No No No No Yes Yes No Yes No No Yes

Newport South Yes No No No No No No No No No No No No Yes Yes Yes
NWP_A_1 PLEASURE PT PS TO BAGLEY  PS Yes No No No No No No No No No No No No Yes Yes Yes
NWP_A_2 FLUSH #8 TO PLEASURE PT PS Yes No No No No No No No No No No No No Yes Yes Yes

NOTES: * Could consider slip lining existing pipe if grinder pumps are considered
** AC pipe may have concerns over asbestos materials with pipe bursting.  Confirm with policy / community

COZ_A_1 FLUSH #1 TO YARROW PT PS

Possible Alternatives
Within the Lake Alternatives On-Shore Alternatives Upland Alternatives

PKR_A_1 FLUSH #5 TO PARKER PS

MED_B_1 FLUSH #4 TO MEDINA CITY HALL PS

FWR_A_2 EVERGREEN WEST PS TO EVERGREEN EAST PS
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Construction Hard Cost Estimate Key Assumptions by Alternative. See estimate details for additional information.

Applicable to All Alternatives In-Water On-Shore (Open Cut) On-Shore (Trenchless) Upland

Additional Work
Windows and Additional
Mobilizations/
Demobilizations

 Work window for Points and
Evergreen is between 7/16
to 3/15

 Work window for Medina
South, Meydenbauer Bay,
and Killarney is between
7/16 to 4/30

 Work window for Newport
South is between 7/16 to
12/31

Assumed pipeline production rate -
25 LF/day

Assumed pipeline production rate -
50 LF/day

Assumed pipeline production rate -
30 LF/day

Assumed that some grinder pumps
are located close to the shoreline
and will still need to adhere to
fish/work windows during
construction.

Clearing/Demolition for
New Lateral and Sewer
Line Connections

Disturbed area for connections
assumed to be 20 ft x 20 ft, unit
cost assumes 35% of areas require
minimal demolition and 65% of
areas require moderate demolition.
Location of new connections
assumed to avoid areas with
maximum demolition.

Connections assumed within
cleared areas for new sewer mains;
no additional clearing or demo
required.

Work will be done in 20 ft x 20 ft
areas; unit cost assumes 35% of
areas require minimal demolition
and 65% of areas require moderate
demolition. New connections will
avoid areas with maximum
demolition.

No new lateral and sewer line
connections needed since
alternative technology is to install
grinder pumps (see item below on
grinder pumps).

Clearing/Demolition for
New Sewer Main,
Grinder Pumps, Grinder
Pump Discharge Pipe

N/A Sewer Main: 20 ft wide area along
pipe alignment, unit cost assumes
35% of area requires minimal
demolition and 60% of area
requires moderate demolition, and
5% of area requires maximum
demolition. Assumes alignment
would attempt to avoid maximum
demolition areas.

Trenchless Access Pits: 50 ft by 30
ft area, access pits located every
250 ft along alignment, assume
locate pits to avoid maximum
clearing and demolition areas.

Grinder Pumps: 30 ft by 30 ft area,
unit cost assumes 35% of area
requires minimal demolition and
60% of area requires moderate
demolition.

Discharge Pipe: 15 ft wide area
along pipe alignment, unit cost
assumes 50% of area requires
minimal demolition and 50% of
area requires moderate demolition.

Assume grinder pump locations
and pipe alignments designed to
avoid maximum demolition areas.

Tree Removal /
Mitigation

Assumed percentages of tree
removal for each area based on
review of Google aerial images,
varies by location.

Temporary Erosion and
Sediment Control

Minimal to moderate TESC
assumed for all alternatives

Permitting Assumed 4% permitting soft costs
in the “Engineering / Design”
component of the estimate to

Permit costs are excluded from
estimate of construction hard costs.

Permits are excluded from estimate
of construction hard costs.

Permits are excluded from estimate
of construction hard costs.

Permits are excluded from estimate
of construction hard costs.



Applicable to All Alternatives In-Water On-Shore (Open Cut) On-Shore (Trenchless) Upland

cover permit work during design.
Estimates do not account for
permitting costs that will be
required during construction.

Is assumed permits can be
obtained for in-water work.

Sewer Pipe Pipe material and size for new
sewer pipe is 8” epoxy lined ductile
iron; anchor blocks 10 ft on center,
sloped trench excavation, imported
backfill. Divers support pipe
installation. Access maintenance
holes (MHs) spaced at 1,000 ft.

Pipe material and size for new
sewer pipe is 8” SDR35 PVC,
average cut depth of 10 ft
assumed, imported backfill.
Assume contractor access to work
area is from lake. MHs spaced at
400 ft.

Pipe material and size for new
sewer pipe is SDR35 PVC pipe in
steel casing, trenchless pits spaced
every 250 ft. Assume contractor
access to work area is from lake.
MHs spaced at 250 ft.

Pipe material and size for new
sewer pipe is 8” SDR35 PVC pipe.
Pipe installed by open cut methods,
MHs spaced at 400 ft. Upland
system will be gravity-fed.

Sewer Lateral
Connection / Cleanout

City of Bellevue (CoB) Standard S-
37, 6-inch epoxy lined ductile iron
pipe and fittings, lateral connection
and cleanout located on shore,
assume 100 ft pipe per lateral
installed from connection to new
lake line, with anchor blocks 10 ft
on center, 2 ft cover over anchor
blocks, sloped trench
excavation,100% imported backfill.

CoB Standard S-17 and S-16, 6-
inch PVC pipe and fittings, lateral
connection and cleanout located
on shore, assume 10 ft pipe per
lateral connection.

CoB Standard S-17 and S-16, 6-
inch PVC pipe and fittings, lateral
connection and cleanout located
on shore, assume 75 ft pipe per
lateral connection to extend to new
MHs in lieu of connecting to sewer
pipe inside trenchless casing.

N/A

Grinder Discharge Pipe N/A N/A N/A Open cut installation from new
grinder pump to sewer pipe, 6-inch
max diameter PVC pipe assumed, 3
ft cover, 100% imported backfill,
etc.

Restoration Minimal restoration assumes sod,
moderate restoration assumes
landscape with minimal hardscape,
maximum restoration assumes
landscape and
hardscape/structures.
Assumed percentages for each area
based on review of Google aerial
images. Assume work areas and
alignments would minimize work in
maximum impact areas.

Pavement Restoration Not applicable for in water
alternative

Not applicable for on shore (open
cut) alternative

Not applicable for on shore
(trenchless) alternative

8” Sewer Line – 4 ft wide
Temporary pavement patch (2” AC,
4” CSBC) and 6 ft wide permanent
pavement patch (2” AC, 4” CSBC).
Mill and resurface 1 lane only.



Applicable to All Alternatives In-Water On-Shore (Open Cut) On-Shore (Trenchless) Upland

Pump Station Rehab Full replacement of pumps, pipe,
valves. No change in pump capacity
unless noted otherwise for Upland
alternative. Full replacement of
electrical, instrumentation and
controls, and generator (if
applicable).  Temporary pumped
bypass assumed during equipment
replacement.
Full replacement of PS structures is
excluded.
Rehabilitation scope varies by PS
and is based on findings in 2015
Wastewater Pump Station
Evaluation Report prepared by
Murray, Smith & Associates. Rehab
scope generally includes recoating
interior of wet well, installation of
dry well exhaust fan and
replacement of blower
components for area classification
requirements, installation of
connection to enable pumped
bypass of PS, and ancillary PS and
site improvements noted in 2015
report.

Abandonment of pump station is
assumed only if collected flows are
mostly directed along existing lake
lines; otherwise pump station rehab
will be similar to that of in-water
and on-shore alternative.  New
force mains required in some
circumstances to redirect flows
from lake line system back up to
mainline gravity sewer.

Flush Station Rehab Full replacement of pumps, pipe,
valves, electrical and
instrumentation and controls.
Two constant speed pumps
assumed at each Flush Station.
Excludes replacement of Flush
Station structure.
Excludes temporary bypass,
assume no flushing occurs during
construction.
Replace existing lake intake pipe
with 8-inch or smaller pipe. Length
varies by location.

Flush stations assumed to be
abandoned
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City of Bellevue Lake Washington Lake Line Master Plan - Flushing Stations
Flush Stations Scope  / Assumptions / Cost - Class 5 OPCC
June 2023

Area

FS Description
Construction Year 1960s 1960s 1960s 1960s
Rehab Year 2004 2004 1999 2004
Configuration Self-Priming Station Self-Priming Station Dry Pit Station Self-Priming Station
Capacity 240 gpm 240 gpm 240 gpm 240 gpm

Recommended Work
Scope ID Description 2023 OPCC 2023 OPCC 2023 OPCC 2023 OPCC

1 Replace pumps motors and motor drivers Replace pumps motors and motor drivers Replace pumps motors and motor drivers Replace pumps motors and motor drivers
Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$165,000 Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$165,000 Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$180,000 Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$165,000

2 Rehab Structure - Allowance $30,000 Rehab Structure - Allowance $30,000 Rehab Structure - Allowance $30,000 Rehab Structure - Allowance $30,000
3 Replace electrical equipment - Assume 

includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000 Replace electrical equipment - Assume 
includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000 Replace electrical equipment - Assume 
includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000 Replace electrical equipment - Assume 
includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000

4 Replace telemetry equipment - Assume 
control panel and primary and secondary 
level measurement, RTU, telephone modem 
and network interface

$135,000 Replace telemetry equipment - Assume 
control panel and primary and secondary level 
measurement, RTU, telephone modem and 
network interface

$135,000 Replace telemetry equipment - Assume 
control panel and primary and secondary level 
measurement, RTU, telephone modem and 
network interface

$135,000 Replace telemetry equipment - Assume 
control panel and primary and secondary level 
measurement, RTU, telephone modem and 
network interface

$135,000

5 Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$990,000 Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$2,310,000 Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$198,000 Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$231,000

L = 900 LF L = 2,100 LF L = 180 LF L = 210 LF
EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

Subtotal $1,390,000 Subtotal $2,710,000 Subtotal $613,000 Subtotal $631,000

WA State Sales Tax - 10.1% $140,000 WA State Sales Tax - 10.1% $270,000 WA State Sales Tax - 10.1% $60,000 WA State Sales Tax - 10.1% $60,000
Subtotal with Tax $1,530,000 Subtotal with Tax $2,980,000 Subtotal with Tax $673,000 Subtotal with Tax $691,000

Contingency - 30% $460,000 Contingency - 30% $890,000 Contingency - 30% $200,000 Contingency - 30% $210,000

Total $1,990,000 Total $3,870,000 Total $873,000 Total $901,000

Points Evergreen Point Medina
Flush Station No. 1 Flush Station No. 2 Flush Station No. 3 Flush Station No. 4



Area

FS Description
Construction Year
Rehab Year
Configuration
Capacity

Recommended Work
Scope ID

1

2
3

4

5

City of Bellevue Lake Washington Lake Line Master Plan - Flushing Stations
Flush Stations Scope  / Assumptions / Cost - Class 5 OPCC
June 2023

1955 1960s 1960s 1960s
2012 2004 2004 2004
Self-Priming Station Self-Priming Station Self-Priming Station Self-Priming Station
240 gpm 240 gpm 240 gpm 240 gpm

2023 OPCC 2023 OPCC 2023 OPCC 2023 OPCC
Replace pumps motors and motor drivers Replace pumps motors and motor drivers Replace pumps motors and motor drivers Replace pumps motors and motor drivers
Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$165,000 Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$165,000 Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$165,000 Assume two pumps (constant speed?) per 
station, incl. pump starter panel, valves and 
piping (material allowance)

$165,000

Rehab Structure - Allowance $30,000 Rehab Structure - Allowance $30,000 Rehab Structure - Allowance $30,000 Rehab Structure - Allowance $30,000
Replace electrical equipment - Assume 
includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000 Replace electrical equipment - Assume 
includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000 Replace electrical equipment - Assume 
includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000 Replace electrical equipment - Assume 
includes main panelboard, conduit, wire.  No 
change to power meter/service entrance.

$70,000

Replace telemetry equipment - Assume 
control panel and primary and secondary level 
measurement, RTU, telephone modem and 
network interface

$135,000 Replace telemetry equipment - Assume 
control panel and primary and secondary level 
measurement, RTU, telephone modem and 
network interface

$135,000 Replace telemetry equipment - Assume 
control panel and primary and secondary level 
measurement, RTU, telephone modem and 
network interface

$135,000 Replace telemetry equipment - Assume 
control panel and primary and secondary level 
measurement, RTU, telephone modem and 
network interface

$135,000

Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$247,500 Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$110,000 Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$99,000 Replace intake pipe @ $1,100 / LF - Assume 8-
inch or smaller, installed into the Lake, incl. 
barge access, TESC, bathymetric survey, 8" DI 
pipe, 4 ft cut, imported backfill, minimal on-
shore TESC and restoration.

$660,000

L = 225 LF L = 100 LF L = 90 LF L = 600 LF
EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES Temporary Construction / Bypass - 
assumes Flush Station out of service during 
rehabilitation

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES generator receptacle or generator 
replacement.

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

EXCLUDES - interior lining of flushing station, 
HVAC rehab (if any at existing stations)

Subtotal $647,500 Subtotal $510,000 Subtotal $499,000 Subtotal $1,060,000

WA State Sales Tax - 10.1% $70,000 WA State Sales Tax - 10.1% $50,000 WA State Sales Tax - 10.1% $50,000 WA State Sales Tax - 10.1% $110,000
Subtotal with Tax $717,500 Subtotal with Tax $560,000 Subtotal with Tax $549,000 Subtotal with Tax $1,170,000

Contingency - 30% $220,000 Contingency - 30% $170,000 Contingency - 30% $160,000 Contingency - 30% $350,000

Total $937,500 Total $730,000 Total $709,000 Total $1,520,000

Flush Station No. 7 Flush Station No. 8
Meydenbauer Bay Killarney Newport South

Flush Station No. 5 Flush Station No. 6



CITY OF BELLEVUE - LAKE LINES - FLUSH STAION (xx) 
OPINION OF PROBABLE CONSTRUCTION COST - CLASS 5

JUNE 2023
ENR CCI: xxxxx

Spec. Burdened Labor $$ Material $$ Equipment $$ Subcontractor $$ Bid
No. Sect. Description Unit Qty Unit Total Unit Total Unit Total Unit Total Total Item

 Div 01 - General Requirements
1 General Conditions LS 1 $32,000 $32,000 $26,500 $26,500 $32,000 $32,000 $0 $90,500
2 Bathymetric Survey - 20 ft wide assumed SF 18,000 $0 $0 $0 $7.09 $127,559 $127,559

3
On Shore TESC (Allowance) - see turbidity curtain for in water 
TESC

LS 1 $0 $0 $0 $5,000.00 $5,000 $5,000

4
Fish Exclusion / Salvage (Allowance) - Intial and daily checks, from 
above water surface, no divers

LS 1 $0 $0 $0 $15,000.00 $15,000 $15,000

Div 02 - Existing Conditions
5 Remove Existing Lake Line LF 900 $8.27 $7,440 $0 $10.00 $9,000 $3.06 $2,750 $19,190

Div 31 - Earthwork
Div 32 - Exterior Improvements

6 On Shore - Property Restoration (Allowance) LS 1 $0 $0 $0 $20,000.00 $20,000 $20,000
Div 40

7 8 - inch DI CL 350 cement lined LF 900 $17.00 $15,300 $96.53 $86,880 $10.00 $9,000 $0 $111,180

8
Turbidity Curtain - Type 2, Anchored, 14 ft Deep, Installed / 
Removed

LF 1820 $0 $0 $0 $7.87 $14,330 $14,330

9 Earthwork - Pipe
10 Excavation - by hand, 10% of total CY 40 $270.00 $10,800 $0 $0 $0 $10,800
11 Excavation - 4 ft cut, excavate into dewatering sacks / tanks CY 360 $95.00 $34,200 $43.75 $15,750 $25.70 $9,250 $0 $59,200
12 Staging - unload from barge CY 400 $30.50 $12,200 $0 $25.70 $10,280 $0 $22,480
13 Haul-off site, 20 mi RT, Recycle Excavated Material CY 460 $0 $0 $0 $51.00 $23,460 $23,460
14 Bedding / Backfill - incl. divers CY 400 $105.00 $42,000 $107.00 $42,800 $26.00 $10,400 $67.50 $27,000 $122,200
15 Barge Mobilization, Demobilization (Allowance) - 1 barge, 1 pusher LS 1 $0 $0 $0 $35,000.00 $35,000 $35,000
16 Movable Barge / Pusher - Rental, incl. Pusher Operator MTH 1 $0 $0 $0 $114,200.00 $114,200 $114,200
17 $0 $0 $0 $0 $0

 
Subtotals $153,940 $171,930 $79,930 $384,299 $790,099

Assumptions
 WA Gross Receipts Sales Tax @ Applied to Estimate Total 0.00% $0 Basis is Flush Station No. 1
 Labor Burden @ 45.0% $69,300
 Bonds On Subs @ 1.5% $5,800 UOM LF
 Subtotal $865,200 Qty 900
 Fee @ 12.0% $103,800 Unit Cost $1,100 
 Insurance & Bonds @ 2.0% $19,400
  

Estimated Construction Cost (without Contingency) $988,400
AFI @ $0
WA Gross Receipts Sales Tax @ $0

Estimated Construction Cost (with Contingency) $988,400

Flush Station - Intake Pipe

11/15/2023
Page 1 of 1
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City of Bellevue Lake Washington Lake Line Master Plan - Pump Stations
Pump Stations Scope  / Assumptions / Cost - Class 5 OPCC
June 2023

Yarrow Pt PS 2023 costs Cozy Cove PS 2023 costs Hunts Point 2023 costs Evergreen East PS 2023 costs Evergreen West 2023 costs Lake Crest 2023 costs Medina Pump Station 2023 costs Parker PS (No info. on PS) 2023 costs Grange PS 2023 costs Meydenbauer 2023 costs Killarney 2023 costs Pleasure Point 2023 costs Bagley 2023 costs
1 Pump Station - Wet Well

Class 1, Div 1
Dimensions. concrete, coated 12 x 8.5 ft 15 x 10 ft 12 x 8.5 x 12.5 ft deep 12 x 8.5 ft 12 x 8.5 ft 12 x 8.5 x 12 ft 8 ft diam, 20 ft deep, concrete, 

PVC liner
12 x 8.5 x 13.5 ft 12 x 8.5 x 13.5 ft 12 x 8.5 x 13.5 ft 12 x 8.5 x 13.5 ft

Misc. MH access lid, ladder, internal 
FRP platform with railing, no 
fall protection, lighting, supply 
fan

MH access lid, ladder, internal 
FRP platform with railing, no 
fall protection, lighting, supply 
fan

lift access hatch (H-20), ladder, 
internal FRP platform with 
railing, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

access hatch, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

access hatch, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, no 
lighting, supply and exhaust 
(odor control) fans

a Recoat Interior - costs in line 
with 2015 estimate, system 
used for recoating is not 
indicated in report

Recoat interior $75,000 Recoat interior, exposed 
aggregate

$130,000 Recoat interior $70,000 Recoat interior $75,000 Recoat interior $75,000 Recoat interior $85,000 recoat interior - assume $95,000 Recoat interior $95,000 NO RECOATING Recoat interior $95,000 Recoat interior $95,000 Recoat interior $95,000 Recoat interior $95,000

b New Hatch N/A hatch is fatiguing due to truck 
traffic

$25,000

c Repair FRP rails / grading repair FRP rails / grading $15,000
d Replace corroded overflow replace corroded overflow pipe $5,000

2 Pump Station - Dry Pit
Class 1, Div 2 no equipment access hatch no equipment access hatch no equipment access hatch no equipment access hatch
Dimensions. Concrete 12 x 8.5 ft (coated?) 15 x 8.5 ft 12 x 8.5, concrete 12 x 8.5 12 x 8.5, concrete 12 x 8.5 x 12 ft, concrete 8 ft diam, 20 ft deep 12 x 10 x 13.5 ft 12 x 8.5 x 13.5 ft 12 x 10 x 17 ft, 8.5 ft first level 12 x 10 x 13.5 ft
Misc. access hatch, spiral staircase, 

no fall protection, lighting, 
supply fan

access hatch, spiral staircase, 
no fall protection, lighting, 
supply fan - metal grating to 
access stair case deflects under 

access hatch, spiral staircase, 
one side fall protection, lighting, 
supply fan

access hatch, spiral staircase, 
no fall protection, lighting, 
supply fan

access hatch, spiral staircase, 
no fall protection, lighting, 
supply fan

step over open space to reach 
stair landing, access hatch, 
spiral stair case, no fall 
protection, lighting, supply fan

access hatch, spiral stair case, 
has fall protection, lighting, 
supply fan, no equipment 
access hatch

access hatch, spiral stair case, 
has fall protection, lighting, 
supply fan, no equipment 
access hatch

access hatch, ladder to first 
level, spiral stair case, no fall 
protection, lighting, supply fan, 
no equipment access hatch

access hatch, spiral stair case, 
with fall protection, lighting, 
supply fan, no equipment 
access hatch

Lifting chain hoist / trolley trolley chain hoist and rail chain hoist / trolley trolley chain hoist and rail chain hoist / trolley chain hoist / trolley unknown boom truck
Dry pit sump pump
Supply fan centrifugal 820 cfm, near 

ceiling in dry pit
centrifugal 975 cfm, near 
ceiling in dry pit

10 ft AFF, 820 cfm unknown 10 ft AFF , unknown cfm 12 ft AFF, 820 cfm 5 ft AFF, 1300 cfm 5 ft AFF, 1300 cfm 5 ft AFF, 1450 cfm 5 ft AFF, 1,300 cfm

a Install exhaust fan (Classified 
space requires ventilation or 
explosion proof equipment)

Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 assumed part of scope $40,000 Install Exhaust Fan $40,000 Install Exhaust Fan $40,000 Install Exhaust Fan $40,000 Install Exhaust Fan $40,000 Install Exhaust Fan $40,000

b Recoat Interior N/A N/A N/A Recoat interior $75,000
c New Hatch N/A N/A hatch is fatiguing due to truck 

traffic
$25,000

d Upgrade HVAC upgrade HVAC in dry pit - supply 
and exhaust fan

$60,000

3 Wet Well Blower Vault (houses supply fan for wet well)
Class 1, Div 2
Dimensions. Concrete 6.33 x 6.33 x 4 ft 5.5 x 3.5 x ? 5 x 5 x 5 ft 9.17 x 3.5 x 4 ft 4 x 8 x 5, concrete 5 x 5 x 5 ft 5 x 5 x 5, concrete 4 x 5 x 4 ft 4 x 4 x 4 ft 5 x 5 x 5 ft 4 x 4 x 4 ft
access hatch, ladder, no fall 
protection, no lighting, no 
ventilation

has fall protection has fall protection

Centrifugal fan 560 cfm, 2 speed fan 975 cfm 560 cfm unknown unknown 560 cfm 400 xfm 400 cfm 685 cfm 400 cfm supply, 400 cfm wet 
well exhaust (odor control fan 
in vault) 

a Not built to area Classification - 
replace components to meet 
classification

replace components to meet 
area classification - install class 
1 dive 2 components in wet well 
blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet well 
blower vault

$14,000 replace components to meet 
area classification - install class 1 
dive 2 components in wet well 
blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet well 
blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet well 
blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet well 
blower vault

$14,000 assume this is needed - need to 
confirm

$14,000 assume this is needed - need to 
confirm

$14,000 component replacement not 
mentioned in report - assume 
not needed bc  components 
meet area classification - 

component replacement not 
mentioned in report - assume 
not needed bc  components 
meet area classification - 

component replacement not 
mentioned in report - assume 
not needed bc  components 
meet area classification - 

component replacement not 
mentioned in report - assume 
not needed bc  components 
meet area classification - 

component replacement not 
mentioned in report - assume 
not needed bc  components 
meet area classification - 

b relocate wet well vent to 
prevent future corrosion of 
new electrical service cabinet

N/A relocate wet well vent to 
prevent future corrosion of new 
electrical service cabinet - duct 
and new vent/hood (Allowance)

$15,000 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

c New Hatch N/A N/A hatch is fatiguing due to truck 
traffic

$25,000 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

4 Mechanical
a Replace pumps Replace 2 pumps (existing - 325 

gpm, 18 ft TDH) - incl. piping, 
valves

$240,000 Replace 3  pumps (600 gpm, 65 
ft TDH) - incl. piping, valves

$360,000 Replace 2  pumps (300 gpm, 17 ft 
TDH) - incl. piping, valves

$240,000 Replace 2  pumps (250 gpm, 14 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (250 gpm, 16 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (300 gpm, 17 
ft TDH) - incl. piping, valves

$240,000 Replace Pumps - two 15 hp 
pumps, ~350 gpm at 67.5 ft

$240,000 assumed 2 pumps, confirm $240,000 Replace 2  pumps (350 gpm, 84 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (300 gpm, 57 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (350 gpm, 
15.5 ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (125 gpm, 12 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (300 gpm, 36 
ft TDH) - incl. piping, valves

$240,000

b Boom Truck to support pump 
replacement

need boom truck to remove 
pumps

$10,000

c Bypass pumping during 
construction - Allowance

$150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000

5 Electrical
System Description 315 kva, 3 phase, overhead
Service meter on pole adjacent to dry pit metal service cabinet, 

panelboard in dry pit, utility 
transformer in generator vault

utility transform underground, 
service meter on wood pole base

pad mounted utility 
transformer, outdoor pedestal 
mount service meter

pad mount utility transformer, 
service meter on steel rack 
near gate

pad mounted utility 
transformer,

transformer unknown, service 
meter outside of service cabinet

transformer unknown, service 
meter outside of service 
cabinet

overhead, 2 utility 
transformers, service meter on 
side of service cabinet

pad mount utility transformer, 
service meter on side of service 
cabinet

Panelboard 120/208/3 phase, in dry pit in dry pit in dry pit in dry pit in dry pit in dry pit
Starters 120/208, two FVNR starters klockner-moeller starter and 

circuit breakers are obsolete
2 FVNR starters 2 FVNR Starters 2 FVNR Starters 2 FVNR Starters 2 FVNR Starters 2 FVNR Starters

a Replace electrical equipment Replace all electrical equipment $150,000 Replace electrical equipment $225,000 Replace all electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $175,000 Replace electrical equipment $150,000 Replace electrical equipment $175,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000
Panelboard
Starters
Wire and conduit Class 1 Div 2 (no continuous 

ventilation)
City Owned Meter Base Replace Galvanized Conduit replace city owned meter base
Fused Disconnect Replace fused disconnect replace service entrance 

disconnect
needs replacement none of electrical equipment 

rated for classified area
needs replacement

b Service Cabinet Work N/A replace service cabinet- on 
concrete pad

$20,000 Electrical service cabinet - repair 
bottom of cabinet

$4,500 Electrical service cabinet - 
repair bottom of cabinet

$4,500 Electrical service cabinet - repair 
bottom of cabinet

4500 Electrical service cabinet - 
assume replace cabinet

$20,000

Area Points Evergreen Point Newport SouthKillarneyMeydenbauer BayMedina

No info - assume avg 
costs in line with 
other PS



City of Bellevue Lake Washington Lake Line Master Plan - Pump Stations
Pump Stations Scope  / Assumptions / Cost - Class 5 OPCC
June 2023

Yarrow Pt PS 2023 costs Cozy Cove PS 2023 costs Hunts Point 2023 costs Evergreen East PS 2023 costs Evergreen West 2023 costs Lake Crest 2023 costs Medina Pump Station 2023 costs Parker PS (No info. on PS) 2023 costs Grange PS 2023 costs Meydenbauer 2023 costs Killarney 2023 costs Pleasure Point 2023 costs Bagley 2023 costs
Area Points Evergreen Point Newport SouthKillarneyMeydenbauer BayMedina

6 Generator
Back up power source generator receptacle, manual 

transfer
generator 55kW, diesel in vault generator receptacle, manual 

transfer switch
generator receptacle, manual 
transfer switch

generator receptacle, manual 
transfer switch

generator receptacle, on steel 
rack near gate, manual 
transfer switch

54 kW generator, in vault need to know if PS has 
generator or receptacle

generator, 60 kW, diesel generator receptacle, manual 
transfer switch

generator receptacle, manual 
transfer switch

generator receptacle, manual 
transfer switch

generator receptacle, manual 
transfer switch

Generator Vault N/A Generator vault (8 x 14 x 8) N/A N/A N/A N/A vault dimension unknown Generator vault (14 x 8 x 8) N/A N/A N/A N/A
a Replace standby generator, 55 

kW, diesel
N/A Replace standby generator, 55 

kW, diesel
$210,000 N/A N/A N/A N/A need to confirm if replacing 

generator
$210,000 Replace standby generator, 60 

kW, diesel
$210,000 N/A N/A N/A N/A

b Replace vault dehumidifier N/A N/A N/A N/A N/A N/A replace dehumidifier for vault $5,000 N/A N/A N/A N/A
c install automatic primer on 

drain line to wet well
N/A N/A N/A N/A N/A N/A install automatic primer on 

drain line to wet well
$6,000 N/A N/A N/A N/A

d Replace sound-proof insulation 
material in generator vault

N/A N/A N/A N/A N/A N/A Replace sound-proof insulation 
material in generator vault

$8,000 N/A N/A N/A N/A

7 Instrumentation and Control / Telemetry
telemetry control panel in dry pit in dry pit in dry pit in dry pit, Siemens CDP-7 Series 

8
in outdoor junction box in dry pit, integral panel with 

starters
in dry pit in dry pit, integral panel with 

starters
in dry pit, integral panel with 
starters

in dry pit, integral panel with 
starters

in dry pit, integral panel with 
starters

primary level ultrasonic siemens multiranger ultrasonic siemens multiranger 
100

ultrasonic siemens multiranger ultrasonic siemens hydroranger 
100

ultrasonic siemens hydroranger 
100

ultrasonic siemens multiranger 
100

ultrasonic siemens hydroranger 
100

ultrasonic siemens multiranger 
100

ultrasonic siemens multiranger 
100

ultrasonic siemens multiranger 
100

ultrasonic siemens multiranger 
100

secondary level high level float high level float high level float high level float high level float high level float high level float high level float high level float high level float high level float
RTU/PLC siemens/simatic s7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200
telephone modem control microsystems/series 

5000 option F
control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

telephone network interface overhead, top of qwest pole in dry pit oversized outdoor panel in dry pit, Siemens CDP-7 Series in outdoor junction box none in dry pit in service cabinet in service cabinet in service cabinet in service cabinet
a Replace I&C system Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace I&C equipment $135,000 Replace I&C equipment $135,000 Replace I&C equipment $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000

b telephone network interface replace / relocate lower on 
existing pole

included with 
replace all

replace included with 
replace all

replace included with 
replace all

none found

8 Washdown water
System descriptions domestic/metered, hose bibb in 

dry pit
domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

domestic/metered, hose bibb in 
dry pit

Device RPBF RPBF RPBF RPBF RPBF RPBF RPBF RPBF RPBF RPBF RPBF
Enclosure / Freeze protection below ground water meter box, 

insulation box, bags
in generator vault, heat tape 
for freeze protection

existing is above grade in two 
stacked meter boxes between 
supply vents

adjacent to dry pit above 
ground in concrete meter box

in dry pit near opening in dry pit near opening in generator vault two stacked water meter boxes 
/ heat tape

below grade box 12-inch above floor of air intake 
underground vault

underground meter box / heat 
tap

a Install backflow assembly 
above grade in an enclosure, 
install drain

Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500 N/A N/A N/A N/A N/A Install device above grade in an 
enclosure

$8,500 need confirmation if needed for 
this PS

$8,500 Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500 N/A Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500 Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500 Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500

9 Miscellaneous PS Work
a Install Connections to enable 

Pumped Bypass of PS (cost 
basis Newport Shores PS - 
Pump Suction and Discharge 

Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Has pig launch but no bypass $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000

b ancillary components
b1 Access Hatch Fall Protection for 

dry pit and wet well blower 
vault

Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 $20,000 assumed similar repairs to other 
pump stations

$20,000 assumed similar repairs to other 
pump stations

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault, incl. add grating between 
wall and staircase

$25,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000

b2 Raise cover (operator) for FM 
isolation valve

N/A FM isolation valve buried, need 
to excavate and raise

$5,000 N/A N/A N/A

b3 clear brush at intake N/A N/A N/A N/A N/A clear brush at intake $5,000

10 Site / Access replace dehumidifier 3000
Vehicle access - MOT public access path to lake, 

removable bollards 
$10,000 gravel pull off for generator 

vault, use property driveway to 
access PS

$5,000 end of Hunts Pt Rd cul de sac, 
parking adjacent to station

$25,000 back down narrow one lane 
street, no turn around

$0 one lane steep driveway, 
parking adjacent to pump 
station

$0 narrow paved road, parking 
adjacent to station

$0 shares common access road 
with wheel chair access to City 
Haul Bldg. vehicles obstruct 
access

$20,000 easily accessible, two parking 
spots reserved for CoB, future 
City park area

$0 two way street, parking 
adjacent to site

$0 steep driveway, switch back 
pavement driveway, parking 20 
ft from station

$0 paved one lane path, dead end, 
parking adjacent to station

$0 located in grassy area adjacent 
to lake and Newcastle Beach 
Park, access via gravel drive, 
narrow path to PS

$0

Landscaping - Restoration grass $10,000 landscaped, service cabinet 
overgrown with bushes

$20,000 concrete pavement $0 gravel $0 laurel bushes surround station $10,000 shrubs, maintained by others, 
trim trees to provide clearance 
and access, revise landscaping

$20,000 in grassed area $10,000 rock retaining wall along 1 side, 
landscape bushes

$5,000 paved space - prune bushes 
near site

$2,000 heavy cover - fir trees $2,000 between two residences 
surrounded by foliage and 
bushes maintained by others

$20,000 grass, city mows grass and 
takes care of driveway - grass 
restoration only

$5,000

Sight Lighting - no changes none none none $0 none $0 none $0 none $0 unknown $0 none $0 none $0 none $0 none $0 none $0
Fence / Security - no changes lockable hatch - dry pit, 

lockable MH - wet well
raised hatch over wetwell and 
dry well with lock

none $0 vault hatches locked $0 none - in residents garden, 
consider installing fence

$5,000 none $0 appears none from photos $0 all vaults locked $0 none $0 none $0 none $0 none $0

Public Accessibility full access / public access to 
lake

PS on private lot, generator 
vault and service cabinet 
accessible on side of road

full access to site $0 public path to dock $0 full access to site $0 full access to site $0 full access to site $0 near marina, public access to 
site

$0 public access, adjacent to 
sidewalk

$0 within unmarked / unimproved 
public ROW

$0 full access to site $0 full access to site $0

subtotal - direct costs $877,500 $1,374,000 $944,000 $849,000 $864,000 $879,000 $1,195,500 $882,500 $1,117,500 $871,500 $875,000 $893,000 $893,500
confirm if station has generator 
or generator receptacle

10.10% sales tax $89,000 $139,000 $95,000 $86,000 $87,000 $89,000 $121,000 $89,000 $113,000 $88,000 $88,000 $90,000 $90,000
0% ELA $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

30% Contingency $27,000 $42,000 $29,000 $26,000 $26,000 $27,000 $36,000 $27,000 $34,000 $26,000 $26,000 $27,000 $27,000
Total $990,000 $1,560,000 $1,070,000 $960,000 $980,000 $1,000,000 $1,350,000 $1,000,000 $1,260,000 $990,000 $990,000 $1,010,000 $1,010,000
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Lake Washington Wastewater Lake Line Management Plan Project – Alternatives Analysis 

May 3, 2024 

Jacobs 

ATTACHMENT 10  

UPLAND ALTERNATIVE PUMP STATION COST ESTIMATES 

  





City of Bellevue Lake Washington Lake Line Master Plan
Alternative 3 - Upland Pump Stations
Scope,  Assumptions, Class 5 OPCC
June 2023

Yarrow Pt PS 2023 Costs Cozy Cove PS 2023 Costs Hunts Point Evergreen East PS 2023 Costs Evergreen West 2023 Costs Lake Crest 2023 Costs Medina Pump Station 2023 Costs Parker PS 2023 Costs Grange PS 2023 Costs Meydenbauer 2023 Costs Killarney 2023 Costs Pleasure Point Bagley 2023 Costs
Scope Summary Pleasure Point PS Abandoned 

for Alt. 3 Upland

1 Pump Station - Wet Well
Class 1, Div 1
Dimensions. concrete, coated 12 x 8.5 ft 15 x 10 ft 12 x 8.5 ft 12 x 8.5 ft 12 x 8.5 x 12 ft 8 ft diam, 20 ft deep, concrete, 

PVC liner
12 x 8.5 x 13.5 ft 12 x 8.5 x 13.5 ft 12 x 8.5 x 13.5 ft

Misc. MH access lid, ladder, internal 
FRP platform with railing, no 
fall protection, lighting, supply 
fan

MH access lid, ladder, internal 
FRP platform with railing, no 
fall protection, lighting, supply 
fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

access hatch, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, 
lighting, supply fan

MH lid, ladder, platform 
grating, no fall protection, no 
lighting, supply and exhaust 
(odor control) fans

a Recoat Interior - costs in line 
with 2015 estimate, system 
used for recoating is not 
indicated in 2015 report

Recoat interior $75,000 Recoat interior, exposed 
aggregate

$130,000 Recoat interior $75,000 Recoat interior $75,000 Recoat interior $85,000 recoat interior - assume $95,000 Recoat interior $95,000 NO RECOATING N/A Recoat interior $95,000 Recoat interior $95,000 Recoat interior $95,000

b New Hatch N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
c Repair FRP rails / grading N/A N/A N/A N/A N/A repair FRP rails / grading $15,000 N/A N/A N/A N/A N/A
d Replace corroded overflow N/A N/A N/A N/A N/A replace corroded overflow pipe $5,000 N/A N/A N/A N/A N/A

2 Pump Station - Dry Pit
Class 1, Div 2 no equipment access hatch no equipment access hatch no equipment access hatch
Dimensions. Concrete 12 x 8.5 ft (coated?) 15 x 8.5 ft 12 x 8.5 12 x 8.5, concrete 12 x 8.5 x 12 ft, concrete 8 ft diam, 20 ft deep 12 x 10 x 13.5 ft 12 x 8.5 x 13.5 ft 12 x 10 x 13.5 ft
Misc. access hatch, spiral staircase, 

no fall protection, lighting, 
supply fan

access hatch, spiral staircase, 
no fall protection, lighting, 
supply fan - metal grating to 
access stair case deflects 

access hatch, spiral staircase, 
no fall protection, lighting, 
supply fan

access hatch, spiral staircase, 
no fall protection, lighting, 
supply fan

step over open space to reach 
stair landing, access hatch, 
spiral stair case, no fall 
protection, lighting, supply fan

access hatch, spiral stair case, 
has fall protection, lighting, 
supply fan, no equipment 
access hatch

access hatch, spiral stair case, 
has fall protection, lighting, 
supply fan, no equipment 
access hatch

access hatch, spiral stair case, 
with fall protection, lighting, 
supply fan, no equipment 
access hatch

Lifting chain hoist / trolley trolley chain hoist and rail trolley chain hoist and rail chain hoist / trolley chain hoist / trolley unknown boom truck
Dry pit sump pump
Supply fan centrifugal 820 cfm, near 

ceiling in dry pit
centrifugal 975 cfm, near 
ceiling in dry pit

unknown 10 ft AFF , unknown cfm 12 ft AFF, 820 cfm 5 ft AFF, 1300 cfm 5 ft AFF, 1300 cfm 5 ft AFF, 1,300 cfm

a Install exhaust fan (Classified 
space requires ventilation or 
explosion proof equipment)

Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Install Exhaust Fan $35,000 Assumed part of scope $40,000 Install Exhaust Fan $40,000 Install Exhaust Fan $40,000 Install Exhaust Fan $40,000 Install Exhaust Fan $40,000

b Recoat Interior N/A N/A N/A N/A N/A N/A N/A Recoat interior $75,000 N/A N/A N/A N/A
c New Hatch N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
d Upgrade HVAC N/A N/A N/A N/A N/A upgrade HVAC in dry pit - 

supply and exhaust fan
$60,000 N/A N/A N/A N/A N/A N/A

3 Wet Well Blower Vault (houses supply fan for wet well)
Class 1, Div 2
Dimensions. Concrete 6.33 x 6.33 x 4 ft 5.5 x 3.5 x ? 9.17 x 3.5 x 4 ft 4 x 8 x 5, concrete 5 x 5 x 5 ft 5 x 5 x 5, concrete 4 x 5 x 4 ft 4 x 4 x 4 ft 4 x 4 x 4 ft
access hatch, ladder, no fall 
protection, no lighting, no 
ventilation

has fall protection has fall protection

Centrifugal fan 560 cfm, 2 speed fan 975 cfm unknown unknown 560 cfm 400 xfm 400 cfm 400 cfm supply, 400 cfm wet 
well exhaust (odor control fan 
in vault) 

a Not built to area Classification - 
replace components to meet 
classification

replace components to meet 
area classification - install class 
1 dive 2 components in wet 
well blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet 
well blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet 
well blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet 
well blower vault

$14,000 replace components to meet 
area classification - install class 
1 dive 2 components in wet 
well blower vault

$14,000 Assume required $14,000 Assume required $14,000 Component replacement not 
mentioned in 2015 report - 
assume not required, existing 
components meet area 
classification.

$0 Component replacement not 
mentioned in 2015 report - 
assume not required, existing 
components meet area 
classification.

$0 Component replacement not 
mentioned in 2015 report - 
assume not required, existing 
components meet area 
classification.

$0 Component replacement not 
mentioned in 2015 report - 
assume not required, existing 
components meet area 
classification.

$0

b Relocate wet well vent to 
prevent future corrosion of 
new electrical service cabinet

N/A relocate wet well vent to 
prevent future corrosion of 
new electrical service cabinet - 
duct and new vent/hood 

$15,000 N/A N/A N/A N/A N/A N/A N/A N/A N/A

c New Hatch N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

4 Mechanical
a Replace pumps Existing pumps - 325 gpm, 18 ft 

TDH, install two new pumps 
425-455 gpm - incl. new 
discharge piping, valves, etc.

$265,000 Replace 3  pumps (PS capacity 
600 gpm, 65 ft TDH) - incl. 
piping, valves

$360,000 Replace 2  pumps (250 gpm, 14 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (250 gpm, 16 
ft TDH) - incl. piping, valves

$240,000 Existing pumps - 300 gpm, 17 ft 
TDH, install two new pumps 
600 gpm - incl. new discharge 
piping, valves, etc.

$290,000 Replace Pumps - two 15 hp 
pumps, ~350 gpm at 67.5 ft

$240,000 Assumed 2 pumps $240,000 Replace 2  pumps (350 gpm, 84 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (300 gpm, 57 
ft TDH) - incl. piping, valves

$240,000 Replace 2  pumps (350 gpm, 
15.5 ft TDH) - incl. piping, 
valves

$240,000 Replace 2  pumps (300 gpm, 36 
ft TDH) - incl. piping, valves

$240,000

b Boom Truck to support pump 
replacement

N/A N/A N/A N/A N/A N/A N/A need boom truck to remove 
pumps

$10,000 N/A N/A N/A

c Bypass pumping during 
construction - Allowance

$150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000

5 Electrical
System Description 315 kva, 3 phase, overhead
Service meter on pole adjacent to dry pit metal service cabinet, 

panelboard in dry pit, utility 
transformer in generator vault

pad mounted utility 
transformer, outdoor pedestal 
mount service meter

pad mount utility transformer, 
service meter on steel rack 
near gate

pad mounted utility 
transformer,

transformer unknown, service 
meter outside of service 
cabinet

transformer unknown, service 
meter outside of service 
cabinet

pad mount utility transformer, 
service meter on side of service 
cabinet

Panelboard 120/208/3 phase, in dry pit in dry pit in dry pit in dry pit
Starters 120/208, two FVNR starters klockner-moeller starter and 

circuit breakers are obsolete
2 FVNR Starters 2 FVNR Starters 2 FVNR Starters 2 FVNR Starters

a Replace electrical equipment Replace all electrical $150,000 Replace electrical equipment $225,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $175,000 Replace electrical equipment $150,000 Replace electrical equipment $175,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000 Replace electrical equipment $150,000
Panelboard
Starters
Wire and conduit Class 1 Div 2 (no continuous 

ventilation)
City Owned Meter Base Replace Galvanized Conduit
Fused Disconnect Replace fused disconnect needs replacement none of electrical equipment 

rated for classified area
needs replacement

b Service Cabinet Work N/A replace service cabinet- on 
concrete pad

$20,000 N/A N/A N/A N/A N/A N/A Electrical service cabinet - 
repair bottom of cabinet

$4,500 Electrical service cabinet - 
repair bottom of cabinet

$4,500 Electrical service cabinet - 
assume replace cabinet

$20,000

Newport SouthKillarneyMeydenbauer BayMedina

Double PS flow rate, 934 LF of new 8" force 
main from Lake Crest PS to Evergreen Point 
Road. New pumps, pipe, valves, electrical, 
and I&C. Rehab existing pump station 
structure, HVAC, ancillary components, site, 
etc. as indicated below.

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, 
HVAC, ancillary components, site, etc. as 
indicated below.

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, HVAC, 
ancillary components, site, etc. as indicated 
below.

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, HVAC, 
ancillary components, site, etc. as indicated 
below.

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, HVAC, 
ancillary components, site, etc. as indicated 
below.

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, HVAC, 
ancillary components, site, etc. as indicated 
below.

Hunts Point PS Abandoned for 
Alt. 3 Upland

Increase PS flow rate by 30-40%, 3,916 LF of 
new 8" force main located onshore 
connecting to Cozy Cove PS. New pumps, 
pipe, valves, electrical, and I&C. Rehab 
existing pump station structure, HVAC, 
ancillary components, site, etc. as indicated 

Information on Parker PS not available for 
2023 effort. Assume PS similar in size and 
configuration of other pump stations, and 
scope of work same as other pump stations.

Area Points Evergreen Point

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, 
HVAC, ancillary components, site, etc. as 
indicated below.

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, 
HVAC, ancillary components, site, etc. as 
indicated below.

New pumps, pipe, valves, electrical, and I&C. 
Rehab existing pump station structure, 
HVAC, ancillary components, site, etc. as 
indicated below.



City of Bellevue Lake Washington Lake Line Master Plan
Alternative 3 - Upland Pump Stations
Scope,  Assumptions, Class 5 OPCC
June 2023

Yarrow Pt PS 2023 Costs Cozy Cove PS 2023 Costs Hunts Point Evergreen East PS 2023 Costs Evergreen West 2023 Costs Lake Crest 2023 Costs Medina Pump Station 2023 Costs Parker PS 2023 Costs Grange PS 2023 Costs Meydenbauer 2023 Costs Killarney 2023 Costs Pleasure Point Bagley 2023 Costs
Newport SouthKillarneyMeydenbauer BayMedinaArea Points Evergreen Point

6 Generator
Back up power source generator receptacle, manual 

transfer
generator 55kW, diesel in vault generator receptacle, manual 

transfer switch
generator receptacle, manual 
transfer switch

generator receptacle, on steel 
rack near gate, manual 
transfer switch

54 kW generator, in vault Assume no generator at this PS generator, 60 kW, diesel generator receptacle, manual 
transfer switch

generator receptacle, manual 
transfer switch

generator receptacle, manual 
transfer switch

Generator Vault N/A Generator vault (8 x 14 x 8) N/A N/A N/A N/A vault dimension unknown N/A N/A Generator vault (14 x 8 x 8) N/A N/A N/A N/A
a Replace standby generator, 55 

kW, diesel
N/A Replace standby generator, 55 

kW, diesel
$210,000 N/A N/A N/A Assume replacing generator $210,000 N/A Replace standby generator, 60 

kW, diesel
$210,000 N/A N/A N/A

b Replace vault dehumidifier N/A N/A N/A N/A N/A replace dehumidifier for vault $5,000 N/A N/A N/A N/A N/A
c install automatic primer on 

drain line to wet well
N/A N/A N/A N/A N/A N/A N/A install automatic primer on 

drain line to wet well
$6,000 N/A N/A N/A

d Replace sound-proof insulation 
material in generator vault

N/A N/A N/A N/A N/A N/A N/A Replace sound-proof insulation 
material in generator vault

$8,000 N/A N/A N/A

7 Instrumentation and Control / Telemetry
telemetry control panel in dry pit in dry pit in dry pit, Siemens CDP-7 Series 

8
in outdoor junction box in dry pit, integral panel with 

starters
in dry pit in dry pit, integral panel with 

starters
in dry pit, integral panel with 
starters

in dry pit, integral panel with 
starters

primary level ultrasonic siemens multiranger ultrasonic siemens multiranger 
100

ultrasonic siemens 
hydroranger 100

ultrasonic siemens 
hydroranger 100

ultrasonic siemens multiranger 
100

ultrasonic siemens 
hydroranger 100

ultrasonic siemens multiranger 
100

ultrasonic siemens multiranger 
100

ultrasonic siemens multiranger 
100

secondary level high level float high level float high level float high level float high level float high level float high level float high level float high level float
RTU/PLC siemens/simatic s7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200 siemens/simatic S7-200
telephone modem control microsystems/series 

5000 option F
control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

control microsystems/series 
5000 option F

telephone network interface overhead, top of qwest pole in dry pit in dry pit, Siemens CDP-7 Series in outdoor junction box none in dry pit in service cabinet in service cabinet in service cabinet
a Replace I&C system Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000 Replace I&C equipment $135,000 Replace I&C equipment $135,000 Replace I&C equipment $135,000 Replace all $135,000 Replace all $135,000 Replace all $135,000

b telephone network interface replace / relocate lower on 
existing pole

included with 
replace all

N/A N/A replace included 
with replace 

none found N/A N/A N/A N/A N/A N/A N/A

8 Washdown water
System descriptions domestic/metered, hose bibb 

in dry pit
domestic/metered, hose bibb 
in dry pit

domestic/metered, hose bibb 
in dry pit

domestic/metered, hose bibb 
in dry pit

domestic/metered, hose bibb 
in dry pit

domestic/metered, hose bibb 
in dry pit

domestic/metered, hose bibb 
in dry pit

domestic/metered, hose bibb 
in dry pit

domestic/metered, hose bibb 
in dry pit

Device RPBF RPBF RPBF RPBF RPBF RPBF RPBF RPBF RPBF
Enclosure / Freeze protection below ground water meter 

box, insulation box, bags
in generator vault, heat tape 
for freeze protection

adjacent to dry pit above 
ground in concrete meter box

in dry pit near opening in dry pit near opening in generator vault two stacked water meter boxes 
/ heat tape

below grade box underground meter box / heat 
tap

a Install backflow assembly 
above grade in an enclosure, 
install drain

Install backflow assembly 
above grade in an enclosure, 
install drain

$8,500 N/A N/A N/A N/A Install device above grade in an 
enclosure

$8,500 Assume required for this PS $8,500 Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500 N/A Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500 Install backflow assembly above 
grade in an enclosure, install 
drain

$8,500

9 Miscellaneous PS Work
a Install Connections to enable 

Pumped Bypass of PS (cost 
basis Newport Shores PS - 
Pump Suction and Discharge 

Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Allowance $30,000 Has pig launch but no bypass $30,000 Allowance $30,000 Allowance $30,000

b ancillary components
b1 Access Hatch Fall Protection 

for dry pit and wet well blower 
vault

Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 $20,000 assumed similar repairs to 
other pump stations

$20,000 assumed similar repairs to 
other pump stations

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault, incl. add grating between 
wall and staircase

$25,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000 Access Hatch Fall Protection for 
dry pit and wet well blower 
vault

$20,000

b2 Raise cover (operator) for FM 
isolation valve

N/A FM isolation valve buried, need 
to excavate and raise

$5,000 N/A N/A N/A N/A N/A N/A N/A N/A N/A

b3 clear brush at intake N/A N/A N/A N/A N/A N/A N/A clear brush at intake $5,000 N/A N/A N/A

10 Site / Access replace dehumidifier 3000
Vehicle access - MOT public access path to lake, 

removable bollards 
$10,000 gravel pull off for generator 

vault, use property driveway to 
access PS

$5,000 back down narrow one lane 
street, no turn around

N/A one lane steep driveway, 
parking adjacent to pump 
station

N/A narrow paved road, parking 
adjacent to station

N/A shares common access road 
with wheel chair access to City 
Haul Bldg. vehicles obstruct 
access

$20,000 N/A easily accessible, two parking 
spots reserved for CoB, future 
City park area

N/A two way street, parking 
adjacent to site

N/A steep driveway, switch back 
pavement driveway, parking 20 
ft from station

N/A located in grassy area adjacent 
to lake and Newcastle Beach 
Park, access via gravel drive, 
narrow path to PS

N/A

Landscaping - Restoration grass $10,000 landscaped, service cabinet 
overgrown with bushes

$20,000 gravel N/A laurel bushes surround station $10,000 shrubs, maintained by others, 
trim trees to provide clearance 
and access, revise landscaping

$20,000 in grassed area $10,000 N/A rock retaining wall along 1 
side, landscape bushes

$5,000 paved space - prune bushes 
near site

$2,000 heavy cover - fir trees $2,000 grass, city mows grass and 
takes care of driveway - grass 
restoration only

$5,000

Sight Lighting - no changes none N/A none N/A none N/A none N/A none N/A unknown N/A N/A none N/A none N/A none N/A none N/A
Fence / Security lockable hatch - dry pit, 

lockable MH - wet well
N/A raised hatch over wetwell and 

dry well with lock
N/A vault hatches locked N/A none - in residents garden, 

consider installing fence
$5,000 none N/A appears none from photos N/A N/A all vaults locked N/A none N/A none N/A none N/A

Public Accessibility full access / public access to 
lake

N/A PS on private lot, generator 
vault and service cabinet 
accessible on side of road

N/A public path to dock N/A full access to site N/A full access to site N/A full access to site N/A N/A near marina, public access to 
site

N/A public access, adjacent to 
sidewalk

N/A within unmarked / unimproved 
public ROW

N/A full access to site N/A

subtotal - direct costs $902,500 $1,374,000 $849,000 $864,000 $929,000 $1,195,500 $882,500 $1,117,500 $871,500 $875,000 $893,500
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 1 - In Water - Hunts Point and Yarrow Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $4,250,000 $4,250,000 C.O.B. STD. ALLOWANCE

2 Additional Work Windows (Allowance) 1 LS $18,500,000 $18,500,000 Work Window July 16th to March 15th, allowance for escalation and 

three additional mob/demob costs to complete in multiple work 

windows. At 25/LF day, work in 4 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 129 EA $4,000 $516,000 For lateral and side sewer line connections, assume locate new 

connections to minimize clearing and demolition, 20 ft by 20 ft work area. 

Unit cost assumes - 35% minimal demo, 65% moderate demo.  Assume 

connections avoid areas with maximum demo.

5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $130,000 $130,000 New lateral and sewer line connections, assume 10% of locations require 

tree removal.

8 Wetherill Nature Preserve SF N/A Assume work in this area limited to lateral or sewer line connection, costs 

accounted for in other bid items.

9 Pavement Removal 0 SY N/A Assume no work in paved areas.

10 Barge Mob / Demob 4 LS $350,000 $1,400,000 Mobilization / demobilization barges and pushers to work areas

11 Barge Rental 32 MTH $235,000 $7,520,000 Fixed and moveable barges, pusher, pusher operator

12 TESC (Allowance) - In Water Turbidity Curtain 16,755 LF $20 $335,100

13 TESC (Allowance) - Lateral and Sewer Line Connections 129 EA $500 $64,500 Minimal TESC assumed

14 Bathymetric Survey 335,100 SF $9 $3,015,900 Pre and post surveys of lake bottom, assume 20 ft wide survey along 

sewer pipe alignment

15 Permits - EXCLUDED EXCLUDED Assume permits can be obtained for in water work.  Costs unknown / 

EXCLUDED.

16 8" Sewer Pipe - In Water 16,755 LF $1,400 $23,457,000
Epoxy lined ductile iron, ~2 ft cover over anchor blocks, ~3 to 3.5 ft cover 

over pipe, sloped trench excavation, 100% import backfill, anchor blocks 

10 ft OC, includes divers to aid installation, includes connection tees.

17 Trench Dewatering (Allowance) 0 LF N/A Not Applicable to this Alternate

18 Access / Maintenance Hole 17 EA $45,000 $765,000 Access MHs spaced every 1,000 LF, 4 ft diameter, 3/8-inch thick steel pipe, 

with steel plate cover, ecology block anchors. 

19 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required, new pipe alignment

20 Lateral and Sewer Line Connections

21 Sewer Lateral Connection w/Cleanout 110 EA $10,700 $1,177,000 CoB Standard S-37, 6-inch epoxy lined ductile iron pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in 

need of replacement. 
22 Sewer Lateral Pipe, In Water 11,000 LF $1,400 $15,400,000 6-inch DI, protecto 401 pipe, assume 100 LF pipe per lateral, ~ 2ft cover 

over anchor blocks, sloped trench excavation,100% imported backfill, 

anchor blocks 10 ft OC.

23 Sewer Line Connection (Allowance) 19 EA $150,000 $2,850,000 Connection and bypass details unknown, assume 100 LF pipe per 

connection installed in water.

24 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

25 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

26 Restoration

27 Minimal - Grass Sod Only 45 EA $5,000 $225,000 Assumes 35% of lateral and sewer line connections in minimal restoration 

areas.

28 Moderate - Landscaping, Minimal Hardscape 84 EA $25,000 $2,100,000 Assumes 65% of lateral and sewer line connections in moderate 

restoration areas.

29 Maximum - Hardscapes, Structures 0 EA $50,000 $0 Assume none for this alternate - connections located to avoid maximum 

surface demolition and restoration.

30 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

31 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

32 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

33 Clean / Test - Sewer Main 16,755 LF $7.50 $125,663

34 Abandon Existing Sewer Lake Line 16,755 LF $11.00 $184,305 clean, flush, cap and abandon, no grout or other fill.

35 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

36 Pump Stations EXCLUDES Deepening existing pump stations

37 Yarrow Point Pump Station Rehab 1 LS $877,500 $877,500 Replace 2 pumps

38 Cozy Cove Pump Station Rehab 1 LS $1,374,000 $1,374,000 Replace 3 pumps, replace generator

39 Hunts Point Pump Station Rehab 1 LS $944,000 $944,000 Replace 2 pumps, replace all H20 access hatches

40 Flush Stations

41 Flush Station No. 1 Rehab incl. replace lake intake pipe 1 LS $1,390,000 $1,390,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 900 LF intake pipe

42 Flush Station No. 2 Rehab, incl. replace lake intake pipe 1 LS $2,710,000 $2,710,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 2,100 LF intake pipe

$89,311,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $26,793,300 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $116,104,300

$11,730,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$127,834,300

$51,140,000 40.0% Risk based management reserve, High Risk Level

$178,974,300

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $57,272,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$5,369,000 3.0% Percent of Construction Hard Costs (C)

$8,949,000 5.0% Percent of Construction Cost (C), 5% is typical

$895,000 0.5%

$5,369,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$77,854,000

SOFT COST CONTINGENCY  = $31,142,000 40.0%

$108,996,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$287,970,300

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $127,834,300 44%

Total Soft Cost (TSC) w/o Contingency = $77,854,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $82,282,000 29%

Total Project Cost (TPC) = $287,970,300 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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In Water



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Open Cut - Hunts Point and Yarrow Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,790,000 $2,790,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $4,100,000 $4,100,000 Work Window July 16th to March 15th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

50/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 0 EA $4,000 $0 For lateral and side sewer line connections, assume connections are 

located within area cleared for sewer main and no additional clearing or 

demolition required.

5 Sewer Main 335,100 SF $8.70 $2,915,370 Assume clear 20 ft wide along alignment, assume sewer main routed to 

minimize structure demolition. 35% min demo, 60% mod demo, 5% max 

demo.

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $840,000 $840,000 Sewer Main, assume 10% of length requires tree removal.

8 Wetherill Nature Preserve - Sewer Main 700 LF $550 $385,000 Approx. 600-700 LF shore line includes Wetherill Nature Preserve.  

Allowance approximates cost difference to install sewer in water in lieu of 

on shore.

9 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

10 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

11 Barge Rental 16 MTH $235,000 $3,760,000 Fixed and moveable barges, pusher, pusher operator

12 TESC (Allowance) - Sewer Main 16,755 LF $15 $251,325

13 TESC (Allowance) - Lateral and Sewer Line Connections 0 EA $500 $0 Assume connections included with sewer main TESC.

14 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

15 Permits - EXCLUDED $0 EXCLUDED

16 8" Sewer Pipe - On Shore 16,755 LF $850 $14,241,750 SDR35 PVC pipe, 10 ft cut on average (5 to 15 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring, includes tees for 

laterals and side sewer connections. Assume access for on shore pipe 

installation is from lake - including haul off of excavated materials.

17 Trench Dewatering (Allowance) 16,755 LF $100 $1,675,500 sump dewatering, settling tanks before local discharge

18 4 FT Maintenance Hole 42 EA $15,000 $630,000 Access MHs spaced every 400 LF, 4 ft diameter, precast concrete.

19 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

20 Lateral and Sewer Line Connections

21 Sewer Lateral Connection w/Cleanout 110 EA $6,700 $737,000 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in 

need of replacement. 

22 Sewer Lateral Pipe, On Shore 1,100 LF $20 $22,000 CoB Standard S-17, 6-inch PVC pipe, assume 10 LF pipe per lateral 

connection, labor and equipment included with sewer lateral connection.

23 Sewer Line Connection (Allowance) 19 EA $50,000 $950,000 Connection and bypass details unknown, assume 20 LF pipe per 

connection installed on shore.

24 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

25 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

26 Restoration $0

27 Minimal - Grass Sod Only 117,285 SF $15 $1,759,275 Assumes 35% restoration is minimal.

28 Moderate - Landscaping, Minimal Hardscape 201,060 SF $65 $13,068,900 Assumes 60% restoration is moderate.

29 Maximum - Hardscapes, Structures 16,755 SF $130 $2,178,150 Assumes 5% restoration is maximum.

30 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

31 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

32 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

33 Clean / Test - Sewer Main 16,755 LF $7.50 $125,663

34 Abandon Existing Sewer Lake Line 16,755 LF $11.00 $184,305

35 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

36 Pump Stations

37 Yarrow Point Pump Station Rehab 1 LS $877,500 $877,500 Replace 2 pumps

38 Cozy Cove Pump Station Rehab 1 LS $1,374,000 $1,374,000 Replace 3 pumps, replace generator

39 Hunts Point Pump Station Rehab 1 LS $944,000 $944,000 Replace 2 pumps, replace all access hatches, H20 rated

40 Flush Stations

41 Flush Station No. 1 Rehab incl. replace lake intake pipe 1 LS $1,390,000 $1,390,000 replace pumps, pipe, valves, $30,000 structure rehab allowance, replace 

900 LF intake pipe

42 Flush Station No. 2 Rehab, incl. replace lake intake pipe 1 LS $2,710,000 $2,710,000 replace pumps, pipe, valves, $30,000 structure rehab allowance, replace 

2,100 LF intake pipe

$58,610,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $17,583,000 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $76,193,000

$7,700,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$83,893,000

$33,560,000 40.0% Risk based management reserve, High Risk Level

$117,453,000

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $37,585,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,524,000 3.0% Percent of Construction Hard Costs (C)

$5,873,000 5.0% Percent of Construction Cost (C), 5% is typical

$587,000 0.5%

$3,524,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$51,093,000

SOFT COST CONTINGENCY  = $20,437,000 40.0%

$71,530,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$188,983,000

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $83,893,000 44%

Total Soft Cost (TSC) w/o Contingency = $51,093,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $53,997,000 29%

Total Project Cost (TPC) = $188,983,000 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Trenchless - Hunts Point and Yarrow Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $3,470,000 $3,470,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $9,100,000 $9,100,000 Work Window July 16th to March 15th, allowance for escalation and 

three additional mob/demob costs to complete in multiple work 

windows. At 30/LF day, work in 3 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 129 EA $4,000 $516,000 For lateral and side sewer line connections, assume locate new 

connections to minimize clearing and demolition, 20 ft by 20 ft work area. 

Unit cost assumes - 35% minimal demo, 65% moderate demo.  Assume 

connections avoid areas with maximum demo.

5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit 68 EA $16,000 $1,088,000 Pits located every 250 ft, assume locate pits to avoid maximum clearing 

and demolition, 50 ft by 30 ft area assumed.

7 Tree Removal / Mitigation (Allowance) 1 LS $520,000 $520,000 New pits and lateral and sewer line connections, assume 10% of locations 

require tree removal.

8 Wetherill Nature Preserve 700 LF $200 $140,000 Approx. 600-700 LF shore line includes Wetherill Nature Preserve.  

Allowance approximates cost difference to install sewer in water, 

assuming max bore length of 250 LF and no access pits allowed in nature 

preserve.

9 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

10 Barge Mob / Demob 4 LS $350,000 $1,400,000 Mobilization / demobilization barges and pushers to work areas

11 Barge Rental 26 MTH $235,000 $6,110,000 Fixed and moveable barges, pusher, pusher operator

12 TESC (Allowance) - Trenchless Pits 68 EA $10,000 $680,000 Minimal TESC assumed

13 TESC (Allowance) - Lateral Connections 129 EA $500 $64,500 Minimal TESC assumed

14 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

15 Permits - EXCLUDED $0 EXCLUDED

16 8" Sewer Pipe - Trenchless 16,755 LF $1,200 $20,106,000 SDR35 PVC pipe in steel casing, CoB Standard S-33, upsize casing to 

provide flexibility to install gravity sewer to grade. 

17 Launch / Retrieval Access Pits 68 EA $150,600 $10,240,800 Pits located every 250 LF, average depth of 10 feet (assume sewer depth 

range is 5 to 15 ft), haul off excavated materials, 100% imported backfill. 

Includes shoring and dewatering allowance. Assume access to trenchless 

pits is from lake.

18 4 FT Maintenance Hole 68 EA $15,000 $1,020,000 Access MHs spaced every 250 LF at each access pit, 4 ft diameter, precast 

concrete.

19 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

20 Lateral and Sewer Line Connections

21 Sewer Lateral Connection w/Cleanout 110 EA $6,700 $737,000 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in 

need of replacement. 
22 Sewer Lateral Pipe, On Shore 5,500 LF $55 $302,500 CoB Standard S-17, 6-inch PVC pipe, assume 75 LF pipe per lateral 

connection, to extend to MH in lieu of connecting to sewer pipe inside 

casing, includes labor and equipment for installation.

23 Sewer Line Connection (Allowance) 19 EA $80,000 $1,520,000 Connection and bypass details unknown, assume 75 LF pipe per 

connection to extend to MH in lieu of connection to sewer pipe inside 

casing.

24 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

25 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

26 Restoration $0

27 Minimal - Grass Sod Only 56,200 SF $15 $843,000 Assumes 35% restoration is minimal.

28 Moderate - Landscaping, Minimal Hardscape 96,300 SF $65 $6,259,500 Assumes 60% restoration is moderate.

29 Maximum - Hardscapes, Structures 8,100 SF $130 $1,053,000 Assumes 5% restoration is maximum.

30 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

31 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

32 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

33 Clean / Test - Sewer Main 16,755 LF $7.50 $125,663

34 Abandon Existing Sewer Lake Line 16,755 LF $11.00 $184,305

35 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

36 Pump Stations

37 Yarrow Point Pump Station Rehab 1 LS $877,500 $877,500 Replace 2 pumps

38 Cozy Cove Pump Station Rehab 1 LS $1,374,000 $1,374,000 Replace 3 pumps, replace generator

39 Hunts Point Pump Station Rehab 1 LS $944,000 $944,000 Replace 2 pumps, replace all access hatches, H20 rated

40 Flush Stations

41 Flush Station No. 1 Rehab incl. replace lake intake pipe 1 LS $1,390,000 $1,390,000 replace pumps, pipe, valves, $30,000 structure rehab allowance, replace 

900 LF intake pipe

42 Flush Station No. 2 Rehab, incl. replace lake intake pipe 1 LS $2,710,000 $2,710,000 replace pumps, pipe, valves, $30,000 structure rehab allowance, replace 

2,100 LF intake pipe

$72,776,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $21,832,800 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $94,608,800

$9,560,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$104,168,800

$41,670,000 40.0% Risk based management reserve, High Risk Level

$145,838,800

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $46,668,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$4,375,000 3.0% Percent of Construction Hard Costs (C)

$7,292,000 5.0% Percent of Construction Cost (C), 5% is typical

$729,000 0.5%

$4,375,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$63,439,000

SOFT COST CONTINGENCY  = $25,376,000 40.0%

$88,815,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$234,653,800

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $104,168,800 44%

Total Soft Cost (TSC) w/o Contingency = $63,439,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $67,046,000 29%

Total Project Cost (TPC) = $234,653,800 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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On Shore Trenchless



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 3 - Upland - Hunts Point and Yarrow Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $5,730,000 $5,730,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $16,300,000 $16,300,000 Work Window July 16th to March 15th. Assume Fish / Work Windows 

applicable to grinder pump installation work along the shore.  Assume 3 

work windows to complete grinder pump installations. 

3 Clearing / Demolition

4 Grinder Pumps 129 EA $9,000 $1,161,000 Install grinder pump at each lateral and side sewer connection, assume 

locate work to minimize clearing and demolition, 30 ft by 30 ft work area. 

Unit cost assumes - 35% minimal demo, 60% moderate demo.  Assume 

installations avoid areas with maximum demo.

5 Lateral and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

6 Grinder Pump Discharge Pipe 54,348 LF $112.50 $6,114,150 From grinder pump installations to new upland sewer. Mixed areas - 

driveways, pavement, grass, gravel, landscaping, etc. Assume cleared area 

is 15 ft wide maximum. Unit cost assumes - 50% minimal demo, 50% 

moderate demo, and no maximum demo. 

7 Tree Removal / Mitigation (Allowance) 1 LS $2,170,000 $2,170,000 Grinder pump installations and 6" Sewer Line, assume 10% of locations / 

areas requires tree removal.

8 Pavement Removal - 8" Sewer Line 1,700 SY $54 $91,800 CoB Std S-14 - 3 ft wide trench, bench excavations greater than 4 ft deep,  

Assume 4 ft wide pavement removal.  Assume asphalt pavement depth of 6-

inches.

9 Barge Mob / Demob 3 LS $350,000 $1,050,000 Mobilization / demobilization barges and pushers to work areas. For access 

and work on grinder pump installations.

10 Barge Rental 24 MTH $235,000 $5,640,000 Fixed and moveable barges, pusher, pusher operator. For access and work 

on grinder pump installations.

11 TESC (Allowance) - 8" Sewer Line in pavement 3,890 LF $10 $38,900 Work in pavement, minimal TESC

12 TESC (Allowance) - Discharge Main - Grinder Pump 54,348 LF $15 $815,220 Work in mixed areas, grassed, gravel, paved areas

13 TESC (Allowance) - Grinder pump, Lateral and Sewer Line 

Connections

129 EA $750 $96,750 Minimal TESC assumed

14 Permits - EXCLUDED $0 EXCLUDED

15
8" Sewer Line (Gravity) - Open Cut 3,890 LF $310 $1,205,900

SDR35 PVC pipe, 12.5 ft cut on average (5 to 20 ft range of cut depth), 

100% import backfill, trench safety/trench boxes no shoring.

16 Trench Dewatering (Allowance) 3,890 LF $100 $389,000

17
4 FT Maintenance Hole 10 EA $22,500 $225,000

Assume MHs spaced every 400 ft, 48-inch diam precast concrete MH, 15 VF 

/ EA average

18 Temporary Bypass 0 LS $0 EXCLUDED - Not required

19
Grinder Pump Discharge Sewer Line (Force Main) - Open Cut 54,348 LF $170 $9,239,160

Installed from grinder pump to 8" sewer pipe, PVC pipe, 3 ft cover, 100% 

import backfill, trench safety/trench boxes no shoring.

20 Trench Dewatering (Allowance) 54,348 LF $100 $5,434,800

21 Temporary Bypass 0 LS $0 EXCLUDED - Not required

22 Lateral Connections

23 Lateral w/Cleanout and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

24 Grinder Pump / Tank 129 EA $86,000 $11,094,000 Imported backfill materials

25
Electrical (Allowance) for Grinder Pump Installations 129 EA $30,000 $3,870,000

New electrical panel, disconnect for grinder pumps, power from existing 

service.  New service drop - EXCLUDED.

26 Restoration

27 Minimal - Grass Sod Only 450,000 SF $15 $6,750,000 Assumes 35% restoration is minimal for grinder pumps and lateral 

connections, and 50% restoration is minimal for grinder pump discharge 

line.

28 Moderate - Landscaping, Minimal Hardscape 480,000 SF $65 $31,200,000 Assumes 60% restoration is moderate for grinder pumps and lateral 

connections, and 50% restoration is moderate for grinder pump discharge 

line.

29 Maximum - Hardscapes, Structures 10,000 SF $130 $1,300,000 Assumes 5% restoration is maximum. Grinder pumps, laterals, 6" sewer 

line

30
Temporary Pavement Patch - 8" Sewer Line 1,700 SY $25 $42,500

Assume all 8" sewer is in asphalt pavement. 4 ft wide trench / pavement 

patch width, 2" temp. asphalt, 4" CSBC

31
Permanent Pavement Patch - 8" Sewer Line 2,600 SY $50 $130,000

Assume all 8" sewer is in asphalt pavement. 6 ft wide pavement patch, 2" 

surface course, 4" base course.

32 Pavement Trench Patch - Concrete Panel 2,667 SY $600 $1,600,000 Hunt's Point, assume 4,000 LF x 6 ft wide trench patch

33
Mill and Resurface - Asphalt 5,200 SY $20 $104,000

2-inch mill and resurface, assume 1 lane width = 12 ft, includes pavement 

markings

34 System Test / Start Up 58,238 LF $7.50 $436,785

35 Abandon Existing Sewer Lake Line 16,755 LF $11.00 $184,305 Flush / clean, cap ends, abandon in place, no grout fill

36 Traffic Control (Allowance) 1 LS $1,160,000 $1,160,000

37 Utility Conflict Resolution (Allowance) 1% LS $16,500,000 $165,000 1% of 8" and 6" sewer line costs

38 Pump Stations

39 Yarrow Point Pump Station Rehab 1 LS $902,500 $902,500 Increase PS gpm by 30-40% (e.g. new pumps, discharge pipe, valves, etc.), 

new electrical, new I&C, rehab PS structure consistent with other 

alternatives (e.g, recoat wet well, upgrades to meet classifiction 

requirements, etc.)

40 Yarrow Point New 8" Force Main 3,916 LF $1,040 $4,072,640 Yarrow PS new force main located on shore connecting to Cozy Cove PS - 

includes clearing / demolition, trench dewatering, restoration, etc.

41 Cozy Cove Pump Station Rehab 1 LS $1,374,000 $1,374,000 Replace 3 pumps, replace generator

42 Hunts Point Pump Station Rehab 1 LS $80,000 $80,000 Abandon

43 Flush Stations

44 Flush Station No. 1 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

45 Flush Station No. 2 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

$120,367,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $36,110,100 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $156,477,100

$15,810,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$172,287,100

$68,920,000 40.0% Risk based management reserve, High Risk Level

$241,207,100

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $77,186,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$7,236,000 3.0% Percent of Construction Hard Costs (C)

$12,060,000 5.0% Percent of Construction Cost (C), 5% is typical

$1,206,000 0.5%

$7,236,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$104,924,000

SOFT COST CONTINGENCY  = $41,970,000 40.0%

$146,894,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$388,101,100

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $172,287,100 44%

Total Soft Cost (TSC) w/o Contingency = $104,924,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $110,890,000 29%

Total Project Cost (TPC) = $388,101,100 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

SOFT COSTS:

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

2/29/2024
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Upland



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 1/31/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 1 - In Water - Evergreen Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,040,000 $2,040,000 C.O.B. STD. ALLOWANCE

2 Additional Work Windows (Allowance) 1 LS $3,000,000 $3,000,000 Work Window July 16th to March 15th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

25/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 86 EA $8,000 $688,000 For lateral and side sewer line connections, assume locate new connections 

to minimize clearing and demolition, 20 ft by 20 ft work area. Unit cost 

assumes - 20% minimal demo, 20% moderate demo.  And 60% with 

maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $200,000 $200,000 New lateral and sewer line connections, assume 25% of locations require 

tree removal.

8 Pavement Removal 0 SY N/A Assume no work in paved areas.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 16 MTH $235,000 $3,760,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - In Water Turbidity Curtain 8,423 LF $20 $168,460

12 TESC (Allowance) - Lateral and Sewer Line Connections 86 EA $500 $43,000 Minimal TESC assumed

13 Bathymetric Survey 168,460 SF $9 $1,516,140 Pre and post surveys of lake bottom, assume 20 ft wide survey along sewer 

pipe alignment

14 Permits - EXCLUDED EXCLUDED Assume permits can be obtained for in water work.  Costs unknown / 

EXCLUDED.

15 8" Sewer Pipe - In Water 8,423 LF $1,400 $11,792,200 Epoxy lined ductile iron, ~2 ft cover over anchor blocks, sloped trench 

excavation, 100% import backfill, anchor blocks 10 ft OC, includes divers to 

aid installation, includes connection tees.. 

16 Trench Dewatering (Allowance) 0 LF N/A Not Applicable to this Alternate

17 Access / Maintenance Hole 9 EA $45,000 $405,000 Access MHs spaced every 1,000 LF, 4 ft diameter, 3/8-inch thick steel pipe, 

with steel plate cover, ecology block anchors. 

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 79 EA $10,700 $845,300 CoB Standard S-37, 6-inch epoxy lined ductile iron pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in need 

of replacement. 
21 Sewer Lateral Pipe, In Water 7,900 LF $1,400 $11,060,000 6-inch DI, protecto 401 pipe, assume 100 LF pipe per lateral, ~ 2ft cover over 

anchor blocks, sloped trench excavation,100% imported backfill, anchor 

blocks 10 ft OC.

22 Sewer Line Connection (Allowance) 7 EA $150,000 $1,050,000 Connection and bypass details unknown, assume 100 LF pipe per connection 

installed in water.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration

26 Minimal - Grass Sod Only 17 EA $5,000 $85,000 Assumes 20% of lateral and sewer line connections in minimal restoration 

areas.

27 Moderate - Landscaping, Minimal Hardscape 17 EA $25,000 $425,000 Assumes 20% of lateral and sewer line connections in moderate restoration 

areas.

28 Maximum - Hardscapes, Structures 52 EA $50,000 $2,600,000 Assumes 60% of lateral and sewer line connections in maximum restoration 

areas.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 8,423 LF $7.50 $63,173

33 Abandon Existing Sewer Lake Line 8,423 LF $11.00 $92,653

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Evergreen East Pump Station Rehab 1 LS $849,000 $849,000 Replace 2 pumps

37 Evergreen West Pump Station Rehab 1 LS $864,000 $864,000 Replace 2 pumps

38

39 Flush Stations

40 Flush Station No. 3 Rehab incl. replace lake intake pipe 1 LS $613,000 $613,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 180 LF intake pipe

$42,860,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $12,858,000 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $55,718,000

$5,630,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$61,348,000

$24,540,000 40.0% Risk based management reserve, High Risk Level

$85,888,000

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $27,484,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$2,577,000 3.0% Percent of Construction Hard Costs (C)

$4,294,000 5.0% Percent of Construction Cost (C), 5% is typical

$429,000 0.5%

$2,577,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$37,361,000

SOFT COST CONTINGENCY  = $14,944,000 40.0%

$52,305,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$138,193,000

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $61,348,000 44%

Total Soft Cost (TSC) w/o Contingency = $37,361,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $39,484,000 29%

Total Project Cost (TPC) = $138,193,000 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 1/31/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Open Cut - Evergreen Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $1,700,000 $1,700,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 0 LS N/A Work Window July 16th to March 15th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

50/LF day, work in 1 work window.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 0 EA $4,000 $0 For lateral and side sewer line connections, assume connections are located 

within area cleared for sewer main and no additional clearing or demolition 

required.

5 Sewer Main 168,460 SF $18.00 $3,032,280 Assume clear 20 ft wide along alignment, assume sewer main routed to 

minimize structure demolition. 20% min demo, 20% mod demo, 60% max 

demo.

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $970,000 $970,000 Sewer Main, assume 25% of length requires tree removal.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 1 LS $350,000 $350,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 8 MTH $235,000 $1,880,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Sewer Main 8,423 LF $15 $126,345

12 TESC (Allowance) - Lateral and Sewer Line Connections 0 EA $500 $0 Assume connections included with sewer main TESC.

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - On Shore 8,423 LF $850 $7,159,550 SDR35 PVC pipe, 10 ft cut on average (5 to 15 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring, includes tees for 

laterals and side sewer connections. Assume access for on shore pipe 

installation is from lake - including haul off of excavated materials.

16 Trench Dewatering (Allowance) 8,423 LF $100 $842,300 sump dewatering, settling tanks before local discharge

17 4 FT Maintenance Hole 22 EA $15,000 $330,000 Access MHs spaced every 400 LF, 4 ft diameter, precast concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 79 EA $6,700 $529,300 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
21 Sewer Lateral Pipe, On Shore 790 LF $20 $15,800 CoB Standard S-17, 6-inch PVC pipe, assume 10 LF pipe per lateral 

connection, labor and equipment included with sewer lateral connection.

22 Sewer Line Connection (Allowance) 7 EA $50,000 $350,000 Connection and bypass details unknown, assume 20 LF pipe per connection 

installed on shore.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 33,700 SF $15 $505,500 Assumes 20% of lateral and sewer line connections in minimal restoration 

areas.

27 Moderate - Landscaping, Minimal Hardscape 33,700 SF $65 $2,190,500 Assumes 20% of lateral and sewer line connections in moderate restoration 

areas.

28 Maximum - Hardscapes, Structures 101,100 SF $130 $13,143,000 Assumes 60% of lateral and sewer line connections in maximum restoration 

areas.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 8,423 LF $7.50 $63,173

33 Abandon Existing Sewer Lake Line 8,423 LF $11.00 $92,653

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Evergreen East Pump Station Rehab 1 LS $849,000 $849,000 Replace 2 pumps

37 Evergreen West Pump Station Rehab 1 LS $864,000 $864,000 Replace 2 pumps

38

39 Flush Stations

40 Flush Station No. 3 Rehab incl. replace lake intake pipe 1 LS $613,000 $613,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 180 LF intake pipe

$35,606,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $10,681,800 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $46,287,800

$4,680,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$50,967,800

$20,390,000 40.0% Risk based management reserve, High Risk Level

$71,357,800

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $22,834,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$2,141,000 3.0% Percent of Construction Hard Costs (C)

$3,568,000 5.0% Percent of Construction Cost (C), 5% is typical

$357,000 0.5%

$2,141,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$31,041,000

SOFT COST CONTINGENCY  = $12,416,000 40.0%

$43,457,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$114,814,800

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $50,967,800 44%

Total Soft Cost (TSC) w/o Contingency = $31,041,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $32,806,000 29%

Total Project Cost (TPC) = $114,814,800 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 1/31/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Trenchless - Evergreen Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $1,880,000 $1,880,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $2,800,000 $2,800,000 Work Window July 16th to March 15th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

30/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 86 EA $8,000 $688,000 For lateral and side sewer line connections, assume locate new connections 

to minimize clearing and demolition, 20 ft by 20 ft work area. Unit cost 

assumes - 20% minimal demo, 20% moderate demo.  And 60% maximum 

demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit 34 EA $32,000 $1,088,000 Assume locate pits to avoid maximum clearing and demolition, 50 ft by 30 ft 

area assumed.

7 Tree Removal / Mitigation (Allowance) 1 LS $800,000 $800,000 New pits and lateral and sewer line connections, assume 25% of locations 

require tree removal.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 14 MTH $235,000 $3,290,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Trenchless Pits 34 EA $10,000 $340,000 Minimal TESC assumed

12 TESC (Allowance) - Lateral Connections 86 EA $500 $43,000 Minimal TESC assumed

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - Trenchless 8,423 LF $1,200 $10,107,600 SDR35 PVC pipe in steel casing, CoB Standard S-33, upsize casing to provide 

flexibility to install gravity sewer to grade. 

16 Launch / Retrieval Access Pits 34 EA $150,600 $5,120,400 Pits located every 250 LF, average depth of 10 feet (assume sewer depth 

range is 5 to 15 ft), haul off excavated materials, 100% imported backfill. 

Includes shoring and dewatering allowance. Assume access to trenchless 

pits is from lake.
17 4 FT Maintenance Hole 34 EA $15,000 $510,000 Access MHs spaced every 250 LF at each access pit, 4 ft diameter, precast 

concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 79 EA $6,700 $529,300 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
21 Sewer Lateral Pipe, On Shore 3,950 LF $55 $217,250 CoB Standard S-17, 6-inch PVC pipe, assume 75 LF pipe per lateral 

connection, to extend to MH in lieu of connecting to sewer pipe inside 

casing, includes labor and equipment for installation.

22 Sewer Line Connection (Allowance) 7 EA $80,000 $560,000
Connection and bypass details unknown, assume 75 LF pipe per connection 

to extend to MH in lieu of connection to sewer pipe inside casing.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 17,800 SF $15 $267,000 Assumes 20% restoration is minimal.

27 Moderate - Landscaping, Minimal Hardscape 17,800 SF $65 $1,157,000 Assumes 20% restoration is moderate.

28 Maximum - Hardscapes, Structures 53,300 SF $130 $6,929,000 Assumes 60% restoration is maximum.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 8,423 LF $7.50 $63,173

33 Abandon Existing Sewer Lake Line 8,423 LF $11.00 $92,653

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Evergreen East Pump Station Rehab 1 LS $849,000 $849,000 Replace 2 pumps

37 Evergreen West Pump Station Rehab 1 LS $864,000 $864,000 Replace 2 pumps

38

39 Flush Stations

40 Flush Station No. 3 Rehab incl. replace lake intake pipe 1 LS $613,000 $613,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 180 LF intake pipe

$39,508,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $11,852,400 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $51,360,400

$5,190,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$56,550,400

$22,630,000 40.0% Risk based management reserve, High Risk Level

$79,180,400

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $25,338,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$2,375,000 3.0% Percent of Construction Hard Costs (C)

$3,959,000 5.0% Percent of Construction Cost (C), 5% is typical

$396,000 0.5%

$2,375,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$34,443,000

SOFT COST CONTINGENCY  = $13,777,000 40.0%

$48,220,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$127,400,400

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $56,550,400 44%

Total Soft Cost (TSC) w/o Contingency = $34,443,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $36,407,000 29%

Total Project Cost (TPC) = $127,400,400 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 1/31/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 3 - Upland - Evergreen Point
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $3,120,000 $3,120,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $4,700,000 $4,700,000 Work Window July 16th to March 15th. Assume Fish / Work Windows 

applicable to grinder pump installation work along the shore.  Assume 2 

work windows to complete grinder pump installations. 

3 Clearing / Demolition

4 Grinder Pumps 86 EA $18,000 $1,548,000 Install grinder pump at each lateral and side sewer connection, assume 

locate work to minimize clearing and demolition, 30 ft by 30 ft work area. 

Unit cost assumes - 20% minimal demo, 20% moderate demo, and 60% 

maximum demo.

5 Lateral and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

6 Grinder Pump Discharge Pipe 27,170 LF $112.50 $3,056,625 From grinder pump installations to new upland sewer. Mixed areas - 

driveways, pavement, grass, gravel, landscaping, etc. Assume cleared area 

is 15 ft wide maximum. Unit cost assumes - 50% minimal demo, 50% 

moderate demo, and no maximum demo. 

7 Tree Removal / Mitigation (Allowance) 1 LS $2,760,000 $2,760,000 Grinder pump installations and 6" Sewer Line, assume 25% of locations / 

areas requires tree removal.

8 Pavement Removal - 8" Sewer Line 2,100 SY $54 $113,400 CoB Std S-14 - 3 ft wide trench, bench excavations greater than 4 ft deep,  

Assume 4 ft wide pavement removal.  Assume asphalt pavement depth of 

6-inches.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas. For access 

and work on grinder pump installations.

10 Barge Rental 16 MTH $235,000 $3,760,000 Fixed and moveable barges, pusher, pusher operator. For access and work 

on grinder pump installations.

11 TESC (Allowance) - 8" Sewer Line in pavement 4,633 LF $10 $46,330 Work in pavement, minimal TESC

12 TESC (Allowance) - Sewer Force Main - Grinder Pump 27,170 LF $15 $407,550 Work in mixed areas, grassed, gravel, paved areas

13 TESC (Allowance) - Grinder pump, Lateral and Sewer Line 

Connections

86 EA $750 $64,500 Minimal TESC assumed

14 Permits - EXCLUDED $0 EXCLUDED

15
8" Sewer Line (Gravity) - Open Cut 4,633 LF $310 $1,436,230

SDR35 PVC pipe, 12.5 ft cut on average (5 to 20 ft range of cut depth), 

100% import backfill, trench safety/trench boxes no shoring.

16 Trench Dewatering (Allowance) 4,633 LF $100 $463,300

17
4 FT Maintenance Hole 12 EA $22,500 $270,000

Assume MHs spaced every 400 ft, 48-inch diam precast concrete MH, 15 

VF / EA average

18 Temporary Bypass 0 LS $0 EXCLUDED - Not required

19
Grinder Pump Discharge Sewer Line (Force Main) - Open Cut 27,170 LF $170 $4,618,900

Installed from grinder pump to 8" sewer pipe, PVC pipe, 3 ft cover, 100% 

import backfill, trench safety/trench boxes no shoring.

20 Trench Dewatering (Allowance) 27,170 LF $100 $2,717,000

21 Temporary Bypass 0 LS $0 EXCLUDED - Not required

22 Lateral Connections

23 Lateral w/Cleanout and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

24 Grinder Pump / Tank 86 EA $86,000 $7,396,000

25
Electrical (Allowance) for Grinder Pump Installations 86 EA $30,000 $2,580,000

New electrical panel, disconnect for grinder pumps, power from existing 

service.  New service drop - EXCLUDED.

26 Restoration

27 Minimal - Grass Sod Only 220,000 SF $15 $3,300,000 Assumes 20% restoration is minimal for grinder pumps and lateral 

connections, and 50% restoration is minimal for grinder pump discharge 

line.

28 Moderate - Landscaping, Minimal Hardscape 220,000 SF $65 $14,300,000 Assumes 20% restoration is moderate for grinder pumps and lateral 

connections, and 50% restoration is moderate for grinder pump discharge 

line.

29 Maximum - Hardscapes, Structures 50,000 SF $130 $6,500,000 Assumes 60% restoration is maximum for grinder pumps and  lateral 

connections.

30
Temporary Pavement Patch - 8" Sewer Line 2,100 SY $25 $52,500

Assume all 8" sewer is in asphalt pavement. 4 ft wide trench / pavement 

patch width, 2" temp. asphalt, 4" CSBC

31
Permanent Pavement Patch - 8" Sewer Line 3,100 SY $50 $155,000

Assume all 8" sewer is in asphalt pavement. 6 ft wide pavement patch, 2" 

surface course, 4" base course.

32 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate.

33
Mill and Resurface - Asphalt 6,200 SY $20 $124,000

2-inch mill and resurface, assume 1 lane width = 12 ft, includes pavement 

markings

34 System Test / Start Up 31,803 LF $7.50 $238,523

35 Abandon Existing Sewer Lake Line 8,423 LF $11.00 $92,653 Flush / clean, cap ends, abandon in place, no grout fill

36 Traffic Control (Allowance) 1 LS $640,000 $640,000

37 Utility Conflict Resolution (Allowance) 1% LS $9,500,000 $95,000 1% of 8" and 6" sewer line costs

38 Pump Stations

39 Evergreen East Pump Station Rehab 1 LS $80,000 $80,000 Abandon

40 Evergreen West Pump Station Rehab 1 LS $80,000 $80,000 Abandon

41

42 Flush Stations

43 Flush Station No. 3 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

$65,516,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $19,654,800 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $85,170,800

$8,610,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$93,780,800

$37,520,000 40.0% Risk based management reserve, High Risk Level

$131,300,800

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $42,016,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,939,000 3.0% Percent of Construction Hard Costs (C)

$6,565,000 5.0% Percent of Construction Cost (C), 5% is typical

$657,000 0.5%

$3,939,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$57,116,000

SOFT COST CONTINGENCY  = $22,846,000 40.0%

$79,962,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$211,262,800

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $93,780,800 44%

Total Soft Cost (TSC) w/o Contingency = $57,116,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $60,366,000 29%

Total Project Cost (TPC) = $211,262,800 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

SOFT COSTS:

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

2/29/2024
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Upland



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 1 - In Water - Medina South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,750,000 $2,750,000 C.O.B. STD. ALLOWANCE

2 Additional Work Windows (Allowance) 1 LS $8,100,000 $8,100,000 Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

25/LF day, work in 3 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 87 EA $7,000 $609,000 For lateral and side sewer line connections, assume locate new connections 

to minimize clearing and demolition, 20 ft by 20 ft work area. Unit cost 

assumes - 25% minimal demo, 25% moderate demo, and 50% maximum 

demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $520,000 $520,000 New lateral and sewer line connections, assume 60% of locations require 

tree removal.

8 Pavement Removal 0 SY N/A Assume no work in paved areas.

9 Barge Mob / Demob 3 LS $350,000 $1,050,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 23 MTH $235,000 $5,405,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - In Water Turbidity Curtain 12,320 LF $20 $246,400

12 TESC (Allowance) - Lateral and Sewer Line Connections 87 EA $500 $43,500 Minimal TESC assumed

13 Bathymetric Survey 246,400 SF $9 $2,217,600 Pre and post surveys of lake bottom, assume 20 ft wide survey along sewer 

pipe alignment

14 Permits - EXCLUDED EXCLUDED Assume permits can be obtained for in water work.  Costs unknown / 

EXCLUDED.

15 8" Sewer Pipe - In Water 12,320 LF $1,400 $17,248,000 Epoxy lined ductile iron, ~2 ft cover over anchor blocks, sloped trench 

excavation, 100% import backfill, anchor blocks 10 ft OC, includes divers to 

aid installation, includes connection tees.. 

16 Trench Dewatering (Allowance) 0 LF N/A Not Applicable to this Alternate

17 Access / Maintenance Hole 13 EA $45,000 $585,000 Access MHs spaced every 1,000 LF, 4 ft diameter, 3/8-inch thick steel pipe, 

with steel plate cover, ecology block anchors. 

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 80 EA $10,700 $856,000 CoB Standard S-37, 6-inch epoxy lined ductile iron pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in need 

of replacement. 
21 Sewer Lateral Pipe, In Water 8,000 LF $1,400 $11,200,000 6-inch DI, protecto 401 pipe, assume 100 LF pipe per lateral, ~ 2ft cover over 

anchor blocks, sloped trench excavation,100% imported backfill, anchor 

blocks 10 ft OC.

22 Sewer Line Connection (Allowance) 7 EA $150,000 $1,050,000 Connection and bypass details unknown, assume 100 LF pipe per connection 

installed in water.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration

26 Minimal - Grass Sod Only 22 EA $5,000 $110,000 Assumes 25% of lateral and sewer line connections in minimal restoration 

areas.

27 Moderate - Landscaping, Minimal Hardscape 22 EA $25,000 $550,000 Assumes 25% of lateral and sewer line connections in moderate restoration 

areas.

28 Maximum - Hardscapes, Structures 44 EA $50,000 $2,200,000 Assumes 50% of lateral and sewer line connections in maximum restoration 

areas.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 12,320 LF $7.50 $92,400

33 Abandon Existing Sewer Lake Line 12,320 LF $11.00 $135,520

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Lake Crest Pump Station Rehab 1 LS $879,000 $879,000 Replace 2 pumps

37 Medina Pump Station Rehab 1 LS $1,195,500 $1,195,500 Replace 2 pumps, replace generator

38

39 Flush Stations

40 Flush Station No. 4 Rehab incl. replace lake intake pipe 1 LS $631,000 $631,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 210 LF intake pipe

$57,674,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $17,302,200 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $74,976,200

$7,580,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$82,556,200

$33,030,000 40.0% Risk based management reserve, High Risk Level

$115,586,200

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $36,988,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,468,000 3.0% Percent of Construction Hard Costs (C)

$5,779,000 5.0% Percent of Construction Cost (C), 5% is typical

$578,000 0.5%

$3,468,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$50,281,000

SOFT COST CONTINGENCY  = $20,112,000 40.0%

$70,393,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$185,979,200

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $82,556,200 44%

Total Soft Cost (TSC) w/o Contingency = $50,281,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $53,142,000 29%

Total Project Cost (TPC) = $185,979,200 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

2/29/2024
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In Water



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Open Cut - Medina South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,620,000 $2,620,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $3,900,000 $3,900,000 Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

50/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 0 EA $7,000 $0 For lateral and side sewer line connections, assume connections are located 

within area cleared for sewer main and no additional clearing or demolition 

required.

5 Sewer Main 246,400 SF $16.70 $4,114,880 Assume clear 20 ft wide along alignment, assume sewer main routed to 

minimize structure demolition. 25% min demo, 25% mod demo, 50% max 

demo.

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $3,700,000 $3,700,000 Sewer Main, assume 60% of length requires tree removal.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 12 MTH $235,000 $2,820,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Sewer Main 12,320 LF $15 $184,800

12 TESC (Allowance) - Lateral and Sewer Line Connections 0 EA $500 $0 Assume connections included with sewer main TESC.

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - On Shore 12,320 LF $850 $10,472,000 SDR35 PVC pipe, 10 ft cut on average (5 to 15 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring, includes tees for 

laterals and side sewer connections. Assume access for on shore pipe 

installation is from lake - including haul off of excavated materials.

16 Trench Dewatering (Allowance) 12,320 LF $100 $1,232,000 sump dewatering, settling tanks before local discharge

17 4 FT Maintenance Hole 31 EA $15,000 $465,000 Access MHs spaced every 400 LF, 4 ft diameter, precast concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 80 EA $6,700 $536,000 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
21 Sewer Lateral Pipe, On Shore 800 LF $20 $16,000 CoB Standard S-17, 6-inch PVC pipe, assume 10 LF pipe per lateral 

connection, labor and equipment included with sewer lateral connection.

22 Sewer Line Connection (Allowance) 7 EA $50,000 $350,000 Connection and bypass details unknown, assume 20 LF pipe per connection 

installed on shore.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 61,600 SF $15 $924,000 Assumes 25% restoration is minimal.

27 Moderate - Landscaping, Minimal Hardscape 61,600 SF $65 $4,004,000 Assumes 25% restoration is moderate.

28 Maximum - Hardscapes, Structures 123,200 SF $130 $16,016,000 Assumes 50% restoration is maximum.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 12,320 LF $7.50 $92,400

33 Abandon Existing Sewer Lake Line 12,320 LF $11.00 $135,520

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Lake Crest Pump Station Rehab 1 LS $879,000 $879,000 Replace 2 pumps

37 Medina Pump Station Rehab 1 LS $1,195,500 $1,195,500 Replace 2 pumps, replace generator

38

39 Flush Stations

40 Flush Station No. 4 Rehab incl. replace lake intake pipe 1 LS $631,000 $631,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 210 LF intake pipe

$54,988,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $16,496,400 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $71,484,400

$7,220,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$78,704,400

$31,490,000 40.0% Risk based management reserve, High Risk Level

$110,194,400

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $35,262,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,306,000 3.0% Percent of Construction Hard Costs (C)

$5,510,000 5.0% Percent of Construction Cost (C), 5% is typical

$551,000 0.5%

$3,306,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$47,935,000

SOFT COST CONTINGENCY  = $19,174,000 40.0%

$67,109,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$177,303,400

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $78,704,400 44%

Total Soft Cost (TSC) w/o Contingency = $47,935,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $50,664,000 29%

Total Project Cost (TPC) = $177,303,400 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

2/29/2024

03 - CoB Lake Lines_MEDINA_Cost_Estimate_Class 5 2024-02-01

On Shore Open Cut



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Trenchless - Medina South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,560,000 $2,560,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $3,700,000 $3,700,000 Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

30/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 87 EA $7,000 $609,000 For lateral and side sewer line connections, assume locate new connections 

to minimize clearing and demolition, 20 ft by 20 ft work area. Unit cost 

assumes - 25% minimal demo, 25% moderate demo, and 50% with 

maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit 50 EA $28,000 $1,400,000 Assume locate pits to avoid maximum clearing and demolition, 50 ft by 30 ft 

area assumed.

7 Tree Removal / Mitigation (Allowance) 1 LS $2,080,000 $2,080,000 New pits and lateral and sewer line connections, assume 60% of locations 

require tree removal.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 3 LS $350,000 $1,050,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 20 MTH $235,000 $4,700,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Trenchless Pits 50 EA $10,000 $500,000 Minimal TESC assumed

12 TESC (Allowance) - Lateral Connections 87 EA $500 $43,500 Minimal TESC assumed

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - Trenchless 12,320 LF $1,200 $14,784,000 SDR35 PVC pipe in steel casing, CoB Standard S-33, upsize casing to provide 

flexibility to install gravity sewer to grade. 

16 Launch / Retrieval Access Pits 50 EA $150,600 $7,530,000 Pits located every 250 LF, average depth of 10 feet (assume sewer depth 

range is 5 to 15 ft), haul off excavated materials, 100% imported backfill. 

Includes shoring and dewatering allowance. Assume access to trenchless 

pits is from lake.
17 4 FT Maintenance Hole 50 EA $15,000 $750,000 Access MHs spaced every 250 LF at each access pit, 4 ft diameter, precast 

concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 80 EA $6,700 $536,000 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
21 Sewer Lateral Pipe, On Shore 4,000 LF $55 $220,000 CoB Standard S-17, 6-inch PVC pipe, assume 75 LF pipe per lateral 

connection, to extend to MH in lieu of connecting to sewer pipe inside 

casing, includes labor and equipment for installation.

22 Sewer Line Connection (Allowance) 7 EA $80,000 $560,000
Connection and bypass details unknown, assume 75 LF pipe per connection 

to extend to MH in lieu of connection to sewer pipe inside casing.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 28,700 SF $15 $430,500 Assumes 25% restoration is minimal.

27 Moderate - Landscaping, Minimal Hardscape 28,700 SF $65 $1,865,500 Assumes 25% restoration is moderate.

28 Maximum - Hardscapes, Structures 57,400 SF $130 $7,462,000 Assumes 50% restoration is maximum.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 12,320 LF $7.50 $92,400

33 Abandon Existing Sewer Lake Line 12,320 LF $11.00 $135,520

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Lake Crest Pump Station Rehab 1 LS $879,000 $879,000 Replace 2 pumps

37 Medina Pump Station Rehab 1 LS $1,195,500 $1,195,500 Replace 2 pumps, replace generator

38

39 Flush Stations

40 Flush Station No. 4 Rehab incl. replace lake intake pipe 1 LS $631,000 $631,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 210 LF intake pipe

$53,714,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $16,114,200 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $69,828,200

$7,060,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$76,888,200

$30,760,000 40.0% Risk based management reserve, High Risk Level

$107,648,200

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $34,447,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,229,000 3.0% Percent of Construction Hard Costs (C)

$5,382,000 5.0% Percent of Construction Cost (C), 5% is typical

$538,000 0.5%

$3,229,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$46,825,000

SOFT COST CONTINGENCY  = $18,730,000 40.0%

$65,555,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$173,203,200

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $76,888,200 44%

Total Soft Cost (TSC) w/o Contingency = $46,825,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $49,490,000 29%

Total Project Cost (TPC) = $173,203,200 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

2/29/2024

03 - CoB Lake Lines_MEDINA_Cost_Estimate_Class 5 2024-02-01

On Shore Trenchless



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 3 - Upland - Medina South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,950,000 $2,950,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $4,800,000 $4,800,000 Assume Work Window July 16th to April 30th Fish / Work Windows 

applicable to grinder pump installation work along the shore.  Assume 2 

work windows to complete grinder pump installations. 

3 Clearing / Demolition

4 Grinder Pumps 76 EA $15,750 $1,197,000 Install grinder pump at each lateral and side sewer connection, assume 

locate work to minimize clearing and demolition, 30 ft by 30 ft work area. 

Unit cost assumes - 25% minimal demo, 25% moderate demo, and 50% 

with maximum demo.

5 Lateral and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

6 Grinder Pump Discharge Pipe 21,459 LF $112.50 $2,414,138 From grinder pump installations to new upland sewer. Mixed areas - 

driveways, pavement, grass, gravel, landscaping, etc. Assume cleared area 

is 15 ft wide maximum. Unit cost assumes - 50% minimal demo, 50% 

moderate demo, and no maximum demo. 

7 Tree Removal / Mitigation (Allowance) 1 LS $5,590,000 $5,590,000 Grinder pump installations and 6" Sewer Line, assume 50% of locations / 

areas requires tree removal.

8 Pavement Removal - 8" Sewer Line 1,700 SY $54 $91,800 CoB Std S-14 - 3 ft wide trench, bench excavations greater than 4 ft deep,  

Assume 4 ft wide pavement removal.  Assume asphalt pavement depth of 6-

inches.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas. For access 

and work on grinder pump installations.

10 Barge Rental 20 MTH $235,000 $4,700,000 Fixed and moveable barges, pusher, pusher operator. For access and work 

on grinder pump installations.

11 TESC (Allowance) - 8" Sewer Line in pavement 3,836 LF $10 $38,360 Work in pavement, minimal TESC

12 TESC (Allowance) - Sewer Force Main - Grinder Pump 21,459 LF $15 $321,885 Work in mixed areas, grassed, gravel, paved areas

13 TESC (Allowance) - Grinder, Lateral and Sewer Line Connections 76 EA $750 $57,000 Minimal TESC assumed

14 Permits - EXCLUDED $0 EXCLUDED

15
8" Sewer Line (Gravity) - Open Cut 3,836 LF $310 $1,189,160

SDR35 PVC pipe, 12.5 ft cut on average (5 to 20 ft range of cut depth), 

100% import backfill, trench safety/trench boxes no shoring.

16 Trench Dewatering (Allowance) 3,836 LF $100 $383,600

17
4 FT Maintenance Hole 10 EA $22,500 $225,000

Assume MHs spaced every 400 ft, 48-inch diam precast concrete MH, 15 VF 

/ EA average

18 Temporary Bypass 0 LS $0 EXCLUDED - Not required

19
Grinder Pump Discharge Sewer Line (Force Main) - Open Cut 21,459 LF $170 $3,648,030

Installed from grinder pump to 8" sewer pipe, PVC pipe, 3 ft cover, 100% 

import backfill, trench safety/trench boxes no shoring.

20 Trench Dewatering (Allowance) 21,459 LF $100 $2,145,900

21 Temporary Bypass 0 LS $0 EXCLUDED - Not required

22 Lateral Connections

23 Lateral w/Cleanout and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

24 Grinder Pump / Tank 76 EA $86,000 $6,536,000

25
Electrical (Allowance) for Grinder Pump Installations 76 EA $30,000 $2,280,000

New electrical panel, disconnect for grinder pumps, power from existing 

service.  New service drop - EXCLUDED.

26 Restoration

27 Minimal - Grass Sod Only 180,000 SF $15 $2,700,000 Assumes 25% restoration is minimal for grinder pumps and lateral 

connections, and 50% restoration is minimal for grinder pump discharge 

line.

28 Moderate - Landscaping, Minimal Hardscape 180,000 SF $65 $11,700,000 Assumes 25% restoration is moderate for grinder pumps and lateral 

connections, and 50% restoration is moderate for grinder pump discharge 

line.

29 Maximum - Hardscapes, Structures 30,000 SF $130 $3,900,000 Assumes 50% restoration is maximum. Grinder pumps, laterals, 6" sewer 

line

30
Temporary Pavement Patch - 8" Sewer Line 1,700 SY $25 $42,500

Assume all 8" sewer is in asphalt pavement. 4 ft wide trench / pavement 

patch width, 2" temp. asphalt, 4" CSBC

31
Permanent Pavement Patch - 8" Sewer Line 2,600 SY $50 $130,000

Assume all 8" sewer is in asphalt pavement. 6 ft wide pavement patch, 2" 

surface course, 4" base course.

32 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate.

33
Mill and Resurface - Asphalt 5,100 SY $20 $102,000

2-inch mill and resurface, assume 1 lane width = 12 ft, includes pavement 

markings

34 System Test / Start Up 25,295 LF $7.50 $189,713

35 Abandon Existing Sewer Lake Line 12,320 LF $11.00 $135,520 Flush / clean, cap ends, abandon in place, no grout fill

36 Traffic Control (Allowance) 1 LS $510,000 $510,000

37 Utility Conflict Resolution (Allowance) 1% LS $7,600,000 $76,000 1% of 8" and 6" sewer line costs

38 Pump Stations

39 Lake Crest Pump Station Rehab 1 LS $929,000 $929,000 Replace 2 pumps, double existing flow rate (e.g. new pumps, discharge 

pipe, valves, etc.), new electrical, new I&C, rehab PS structure consistent 

with other alternatives (e.g, recoat wet well, upgrades to meet classifiction 

requirements, etc.)

40 Lake Crest New 8" Force Main - Open Cut 934 LF $1,040 $971,360 Lake Crest PS new force main from PS to Evergreen Point Road - includes 

clearing / demolition, trench dewatering, restoration, etc.

41 Medina Pump Station Rehab 1 LS $1,195,500 $1,195,500 Replace 2 pumps, replace generator

42

43 Flush Stations

44 Flush Station No. 4 Rehab incl. replace lake intake pipe 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

$61,949,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $18,584,700 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $80,533,700

$8,140,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$88,673,700

$35,470,000 40.0% Risk based management reserve, High Risk Level

$124,143,700

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $39,726,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,724,000 3.0% Percent of Construction Hard Costs (C)

$6,207,000 5.0% Percent of Construction Cost (C), 5% is typical

$621,000 0.5%

$3,724,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$54,002,000

SOFT COST CONTINGENCY  = $21,601,000 40.0%

$75,603,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$199,746,700

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $88,673,700 44%

Total Soft Cost (TSC) w/o Contingency = $54,002,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $57,071,000 29%

Total Project Cost (TPC) = $199,746,700 100%

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

SOFT COSTS:

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 1 - In Water - Meydenbauer Bay
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,130,000 $2,130,000 C.O.B. STD. ALLOWANCE

2 Additional Work Windows (Allowance) 1 LS $3,100,000 $3,100,000 Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

25/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 81 EA $8,000 $648,000 For lateral and side sewer line connections, assume locate new 

connections to minimize clearing and demolition, 20 ft by 20 ft work area. 

Unit cost assumes - 10% minimal demo, 35% moderate demo, and 55% 

with maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $280,000 $280,000 New lateral and sewer line connections, assume 35% of locations require 

tree removal.

8 Whalers Cove and Bellevue Small Beach Park SF N/A Assume work in this area limited to lateral or sewer line connection, costs 

accounted for in other bid items.

9 Pavement Removal 0 SY N/A Assume no work in paved areas.

10 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

11 Barge Rental 17 MTH $235,000 $3,995,000 Fixed and moveable barges, pusher, pusher operator

12 TESC (Allowance) - In Water Turbidity Curtain 9,082 LF $20 $181,640

13 TESC (Allowance) - Lateral and Sewer Line Connections 81 EA $500 $40,500 Minimal TESC assumed

14 Bathymetric Survey 181,640 SF $9 $1,634,760 Pre and post surveys of lake bottom, assume 20 ft wide survey along 

sewer pipe alignment

15 Permits - EXCLUDED EXCLUDED Assume permits can be obtained for in water work.  Costs unknown / 

EXCLUDED.

16 8" Sewer Pipe - In Water 9,082 LF $1,400 $12,714,800 Epoxy lined ductile iron, ~2 ft cover over anchor blocks, sloped trench 

excavation, 100% import backfill, anchor blocks 10 ft OC, includes divers 

to aid installation, includes connection tees.. 

17 Trench Dewatering (Allowance) 0 LF N/A Not Applicable to this Alternate

18 Access / Maintenance Hole 10 EA $45,000 $450,000 Access MHs spaced every 1,000 LF, 4 ft diameter, 3/8-inch thick steel pipe, 

with steel plate cover, ecology block anchors. 

19 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

20 Lateral and Sewer Line Connections

21 Sewer Lateral Connection w/Cleanout 67 EA $10,700 $716,900 CoB Standard S-37, 6-inch epoxy lined ductile iron pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in 

need of replacement. 
22 Sewer Lateral Pipe, In Water 6,700 LF $1,400 $9,380,000 6-inch DI, protecto 401 pipe, assume 100 LF pipe per lateral, ~ 2ft cover 

over anchor blocks, sloped trench excavation,100% imported backfill, 

anchor blocks 10 ft OC.

23 Sewer Line Connection (Allowance) 14 EA $150,000 $2,100,000 Connection and bypass details unknown, assume 100 LF pipe per 

connection installed in water.

24 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

25 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

26 Restoration

27 Minimal - Grass Sod Only 8 EA $5,000 $40,000 Assumes 10% of lateral and sewer line connections in minimal restoration 

areas.

28 Moderate - Landscaping, Minimal Hardscape 28 EA $25,000 $700,000 Assumes 35% of lateral and sewer line connections in moderate 

restoration areas.

29 Maximum - Hardscapes, Structures 45 EA $50,000 $2,250,000 Assumes 55% of lateral and sewer line connections in moderate 

restoration areas.

30 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

31 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

32 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

33 Clean / Test - Sewer Main 9,082 LF $7.50 $68,115

34 Abandon Existing Sewer Lake Line 9,082 LF $11.00 $99,902

35 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

36 Pump Stations

37 Parker Pump Station Rehab 1 LS $882,500 $882,500 Replace 2 pumps

38 Grange Pump Station Rehab 1 LS $1,117,500 $1,117,500 Replace 2 pumps, replace generator

39 Meydenbauer Pump Station Rehab 1 LS $871,500 $871,500 Replace 2 pumps

40 Flush Stations

41 Flush Station No. 5 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 225 LF intake pipe

$44,749,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $13,424,700 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $58,173,700

$5,880,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$64,053,700

$25,630,000 40.0% Risk based management reserve, High Risk Level

$89,683,700

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $28,699,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$2,691,000 3.0% Percent of Construction Hard Costs (C)

$4,484,000 5.0% Percent of Construction Cost (C), 5% is typical

$448,000 0.5%

$2,691,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$39,013,000

SOFT COST CONTINGENCY  = $15,605,000 40.0%

$54,618,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$144,301,700

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $64,053,700 44%

Total Soft Cost (TSC) w/o Contingency = $39,013,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $41,235,000 29%

Total Project Cost (TPC) = $144,301,700 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Open Cut - Meydenbauer Bay
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $1,940,000 $1,940,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 0 LS N/A Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

50/LF day, work in 1 work window.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 0 EA $4,000 $0 For lateral and side sewer line connections, assume connections are located 

within area cleared for sewer main and no additional clearing or demolition 

required.

5 Sewer Main 181,640 SF $18.50 $3,360,340 Assume clear 20 ft wide along alignment, assume sewer main routed to 

minimize structure demolition. 10% min demo, 35% mod demo, 55% max 

demo.

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $1,590,000 $1,590,000 Sewer Main, assume 35% of length requires tree removal.

8 Whalers Cove and Bellevue Small Beach Park LF N/A Assume open cut sewer installation allowed through park and parking lot of 

Whalers Cover.

9 Pavement Removal SY N/A Limited areas of pavement removal at Whalers Cove included with Sewer 

Main Clearing and Demolition.

10 Barge Mob / Demob 1 LS $350,000 $350,000 Mobilization / demobilization barges and pushers to work areas

11 Barge Rental 9 MTH $235,000 $2,115,000 Fixed and moveable barges, pusher, pusher operator

12 TESC (Allowance) - Sewer Main 9,082 LF $15 $136,230

13 TESC (Allowance) - Lateral and Sewer Line Connections 0 EA $500 $0 Assume connections included with sewer main TESC.

14 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

15 Permits - EXCLUDED $0 EXCLUDED

16 8" Sewer Pipe - On Shore 9,082 LF $850 $7,719,700 SDR35 PVC pipe, 10 ft cut on average (5 to 15 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring, includes tees for 

laterals and side sewer connections. Assume access for on shore pipe 

installation is from lake - including haul off of excavated materials.

17 Trench Dewatering (Allowance) 9,082 LF $100 $908,200 sump dewatering, settling tanks before local discharge

18 4 FT Maintenance Hole 23 EA $15,000 $345,000 Access MHs spaced every 400 LF, 4 ft diameter, precast concrete.

19 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

20 Lateral and Sewer Line Connections

21 Sewer Lateral Connection w/Cleanout 67 EA $6,700 $448,900 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
22 Sewer Lateral Pipe, On Shore 670 LF $20 $13,400 CoB Standard S-17, 6-inch PVC pipe, assume 10 LF pipe per lateral 

connection, labor and equipment included with sewer lateral connection.

23 Sewer Line Connection (Allowance) 14 EA $50,000 $700,000 Connection and bypass details unknown, assume 20 LF pipe per connection 

installed on shore.

24 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

25 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

26 Restoration $0

27 Minimal - Grass Sod Only 18,164 SF $15 $272,460 Assumes 10% restoration is minimal.

28 Moderate - Landscaping, Minimal Hardscape 63,574 SF $65 $4,132,310 Assumes 35% restoration is moderate.

29 Maximum - Hardscapes, Structures 99,902 SF $130 $12,987,260 Assumes 55% restoration is maximum.

30 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

31 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

32 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

33 Clean / Test - Sewer Main 9,082 LF $7.50 $68,115

34 Abandon Existing Sewer Lake Line 9,082 LF $11.00 $99,902

35 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

36 Pump Stations

37 Parker Pump Station Rehab 1 LS $882,500 $882,500 Replace 2 pumps

38 Grange Pump Station Rehab 1 LS $1,117,500 $1,117,500 Replace 2 pumps, replace generator

39 Meydenbauer Pump Station Rehab 1 LS $871,500 $871,500 Replace 2 pumps

40 Flush Stations

41 Flush Station No. 5 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 225 LF intake pipe

$40,706,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $12,211,800 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $52,917,800

$5,350,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$58,267,800

$23,310,000 40.0% Risk based management reserve, High Risk Level

$81,577,800

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $26,105,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$2,447,000 3.0% Percent of Construction Hard Costs (C)

$4,079,000 5.0% Percent of Construction Cost (C), 5% is typical

$408,000 0.5%

$2,447,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$35,486,000

SOFT COST CONTINGENCY  = $14,194,000 40.0%

$49,680,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$131,257,800

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $58,267,800 44%

Total Soft Cost (TSC) w/o Contingency = $35,486,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $37,504,000 29%

Total Project Cost (TPC) = $131,257,800 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Trenchless - Meydenbauer Bay
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,090,000 $2,090,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $3,000,000 $3,000,000 Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

30/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 81 EA $8,000 $648,000 For lateral and side sewer line connections, assume locate new 

connections to minimize clearing and demolition, 20 ft by 20 ft work area. 

Unit cost assumes - 10% minimal demo, 35% moderate demo, and 55% 

with maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit 37 EA $32,000 $1,184,000 Assume locate pits to avoid maximum clearing and demolition, 50 ft by 30 

ft area assumed.

7 Tree Removal / Mitigation (Allowance) 1 LS $1,120,000 $1,120,000 New pits and lateral and sewer line connections, assume 35% of locations 

require tree removal.

8 Whalers Cove and Bellevue Small Beach Park LF N/A Assume work in this area limited to trenchless pits and lateral or sewer 

line connection, costs accounted for in other bid items.

9 Pavement Removal SY N/A New lateral and sewer line connections, Assume no work in paved areas.

10 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

11 Barge Rental 15 MTH $235,000 $3,525,000 Fixed and moveable barges, pusher, pusher operator

12 TESC (Allowance) - Trenchless Pits 37 EA $10,000 $370,000 Minimal TESC assumed

13 TESC (Allowance) - Lateral Connections 81 EA $500 $40,500 Minimal TESC assumed

14 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

15 Permits - EXCLUDED $0 EXCLUDED

16 8" Sewer Pipe - Trenchless 9,082 LF $1,200 $10,898,400 SDR35 PVC pipe in steel casing, CoB Standard S-33, upsize casing to 

provide flexibility to install gravity sewer to grade. 

17 Launch / Retrieval Access Pits 37 EA $150,600 $5,572,200 Pits located every 250 LF, average depth of 10 feet (assume sewer depth 

range is 5 to 15 ft), haul off excavated materials, 100% imported backfill. 

Includes shoring and dewatering allowance. Assume access to trenchless 

pits is from lake.
18 4 FT Maintenance Hole 37 EA $15,000 $555,000 Access MHs spaced every 250 LF at each access pit, 4 ft diameter, precast 

concrete.

19 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

20 Lateral and Sewer Line Connections

21 Sewer Lateral Connection w/Cleanout 67 EA $6,700 $448,900 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in 

need of replacement. 
22 Sewer Lateral Pipe, On Shore 3,350 LF $55 $184,250 CoB Standard S-17, 6-inch PVC pipe, assume 75 LF pipe per lateral 

connection, to extend to MH in lieu of connecting to sewer pipe inside 

casing, includes labor and equipment for installation.

23 Sewer Line Connection (Allowance) 14 EA $80,000 $1,120,000 Connection and bypass details unknown, assume 75 LF pipe per 

connection to extend to MH in lieu of connection to sewer pipe inside 

casing.

24 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

25 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

26 Restoration $0

27 Minimal - Grass Sod Only 9,200 SF $15 $138,000 Assumes 10% restoration is minimal.

28 Moderate - Landscaping, Minimal Hardscape 32,100 SF $65 $2,086,500 Assumes 35% restoration is moderate.

29 Maximum - Hardscapes, Structures 50,400 SF $130 $6,552,000 Assumes 55% restoration is maximum.

30 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

31 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

32 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

33 Clean / Test - Sewer Main 9,082 LF $7.50 $68,115

34 Abandon Existing Sewer Lake Line 9,082 LF $11.00 $99,902

35 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

36 Pump Stations

37 Parker Pump Station Rehab 1 LS $882,500 $882,500 Replace 2 pumps

38 Grange Pump Station Rehab 1 LS $1,117,500 $1,117,500 Replace 2 pumps, replace generator

39 Meydenbauer Pump Station Rehab 1 LS $871,500 $871,500 Replace 2 pumps

40 Flush Stations

41 Flush Station No. 5 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 225 LF intake pipe

$43,920,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $13,176,000 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $57,096,000

$5,770,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$62,866,000

$25,150,000 40.0% Risk based management reserve, High Risk Level

$88,016,000

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $28,165,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$2,640,000 3.0% Percent of Construction Hard Costs (C)

$4,401,000 5.0% Percent of Construction Cost (C), 5% is typical

$440,000 0.5%

$2,640,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$38,286,000

SOFT COST CONTINGENCY  = $15,314,000 40.0%

$53,600,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$141,616,000

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $62,866,000 44%

Total Soft Cost (TSC) w/o Contingency = $38,286,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $40,464,000 29%

Total Project Cost (TPC) = $141,616,000 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/8/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 3 - Upland - Meydenbauer Bay
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,910,000 $2,910,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $4,100,000 $4,100,000 Work Window July 16th to April 30th. Assume Fish / Work Windows 

applicable to grinder pump installation work along the shore.  Assume 2 work 

windows to complete grinder pump installations. 

3 Clearing / Demolition

4 Grinder Pumps 81 EA $18,000 $1,458,000 Install grinder pump at each lateral and side sewer connection, assume 

locate work to minimize clearing and demolition, 30 ft by 30 ft work area. 

Unit cost assumes - 10% minimal demo, 35% moderate demo, and 55% with 

maximum demo.

5 Lateral and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

6 Grinder Pump Discharge Pipe 21,760 LF $112.50 $2,448,000 From grinder pump installations to new upland sewer. Mixed areas - 

driveways, pavement, grass, gravel, landscaping, etc. Assume cleared area is 

15 ft wide maximum. Unit cost assumes - 50% minimal demo, 50% moderate 

demo, and no maximum demo. 

7 Tree Removal / Mitigation (Allowance) 1 LS $2,960,000 $2,960,000 Grinder pump installations and 6" Sewer Line, assume 35% of locations / 

areas requires tree removal.

8 Pavement Removal - 8" Sewer Line 2,000 SY $54 $108,000 CoB Std S-14 - 3 ft wide trench, bench excavations greater than 4 ft deep,  

Assume 4 ft wide pavement removal.  Assume asphalt pavement depth of 6-

inches.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas. For access 

and work on grinder pump installations.

10 Barge Rental 18 MTH $235,000 $4,230,000 Fixed and moveable barges, pusher, pusher operator. For access and work on 

grinder pump installations.

11 TESC (Allowance) - 8" Sewer Line in pavement 4,548 LF $10 $45,480 Work in pavement, minimal TESC

12 TESC (Allowance) - Sewer Force Main - Grinder Pump 21,760 LF $15 $326,400 Work in mixed areas, grassed, gravel, paved areas

13 TESC (Allowance) - Grinder, Lateral and Sewer Line Connections 81 EA $750 $60,750 Minimal TESC assumed

14 Permits - EXCLUDED $0 EXCLUDED

15
8" Sewer Line (Gravity) - Open Cut 4,548 LF $310 $1,409,880

SDR35 PVC pipe, 12.5 ft cut on average (5 to 20 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring.

16 Trench Dewatering (Allowance) 4,548 LF $100 $454,800

17
4 FT Maintenance Hole 12 EA $22,500 $270,000

Assume MHs spaced every 400 ft, 48-inch diam precast concrete MH, 15 VF / 

EA average

18 Temporary Bypass 0 LS $0 EXCLUDED - Not required

19
Grinder Pump Discharge Sewer Line (Force Main) - Open Cut 21,760 LF $170 $3,699,200

Installed from grinder pump to 8" sewer pipe, PVC pipe, 3 ft cover, 100% 

import backfill, trench safety/trench boxes no shoring.

20 Trench Dewatering (Allowance) 21,760 LF $100 $2,176,000

21 Temporary Bypass 0 LS $0 EXCLUDED - Not required

22 Lateral Connections

23 Lateral w/Cleanout and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

24 Grinder Pump / Tank 81 EA $86,000 $6,966,000

25
Electrical (Allowance) for Grinder Pump Installations 81 EA $30,000 $2,430,000

New electrical panel, disconnect for grinder pumps, power from existing 

service.  New service drop - EXCLUDED.

26 Restoration

27 Minimal - Grass Sod Only 170,000 SF $15 $2,550,000

Assumes 10% restoration is minimal for grinder pumps and lateral 

connections, and 50% restoration is minimal for grinder pump discharge line.

28 Moderate - Landscaping, Minimal Hardscape 190,000 SF $65 $12,350,000 Assumes 35% restoration is moderate for grinder pumps and lateral 

connections, and 50% restoration is moderate for grinder pump discharge 

line.

29 Maximum - Hardscapes, Structures 40,000 SF $130 $5,200,000

Assumes 55% restoration is maximum. Grinder pumps, laterals, 6" sewer line

30
Temporary Pavement Patch - 8" Sewer Line 2,000 SY $25 $50,000

Assume all 8" sewer is in asphalt pavement. 4 ft wide trench / pavement 

patch width, 2" temp. asphalt, 4" CSBC

31
Permanent Pavement Patch - 8" Sewer Line 3,000 SY $50 $150,000

Assume all 8" sewer is in asphalt pavement. 6 ft wide pavement patch, 2" 

surface course, 4" base course.

32 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate.

33
Mill and Resurface - Asphalt 6,050 SY $20 $121,000

2-inch mill and resurface, assume 1 lane width = 12 ft, includes pavement 

markings

34 System Test / Start Up 26,308 LF $7.50 $197,310

35 Abandon Existing Sewer Lake Line 9,082 LF $11.00 $99,902 Flush / clean, cap ends, abandon in place, no grout fill

36 Traffic Control (Allowance) 1 LS $530,000 $530,000

37 Utility Conflict Resolution (Allowance) 1% LS $8,000,000 $80,000 1% of 8" and 6" sewer line costs

38 Pump Stations

39 Parker Pump Station Rehab 1 LS $882,500 $882,500 Replace 2 pumps

40 Grange Pump Station Rehab 1 LS $1,117,500 $1,117,500 Replace 2 pumps, replace generator

41 Meydenbauer Pump Station Rehab 1 LS $871,500 $871,500 Replace 2 pumps

42 Lagen Pump Station 1 LS $80,000 $80,000 Abandon PS

43 Flush Stations

44 Flush Station No. 5 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

$61,132,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $18,339,600 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $79,471,600

$8,030,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$87,501,600

$35,010,000 40.0% Risk based management reserve, High Risk Level

$122,511,600

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $39,204,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,675,000 3.0% Percent of Construction Hard Costs (C)

$6,126,000 5.0% Percent of Construction Cost (C), 5% is typical

$613,000 0.5%

$3,675,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$53,293,000

SOFT COST CONTINGENCY  = $21,317,000 40.0%

$74,610,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$197,121,600

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $87,501,600 44%

Total Soft Cost (TSC) w/o Contingency = $53,293,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $56,327,000 29%

Total Project Cost (TPC) = $197,121,600 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

SOFT COSTS:

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 1 - In Water - Killarney
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,710,000 $2,710,000 C.O.B. STD. ALLOWANCE

2 Additional Work Windows (Allowance) 1 LS $8,100,000 $8,100,000 Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

25/LF day, work in 3 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 75 EA $9,000 $675,000 For lateral and side sewer line connections, assume locate new 

connections to minimize clearing and demolition, 20 ft by 20 ft work area. 

Unit cost assumes - 10% minimal demo, 20% moderate demo, and 70% 

with maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $440,000 $440,000 New lateral and sewer line connections, assume 60% of locations require 

tree removal.

8 Pavement Removal 0 SY N/A Assume no work in paved areas.

9 Barge Mob / Demob 3 LS $350,000 $1,050,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 25 MTH $235,000 $5,875,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - In Water Turbidity Curtain 12,965 LF $20 $259,300

12 TESC (Allowance) - Lateral and Sewer Line Connections 75 EA $500 $37,500 Minimal TESC assumed

13 Bathymetric Survey 259,300 SF $9 $2,333,700 Pre and post surveys of lake bottom, assume 20 ft wide survey along 

sewer pipe alignment

14 Permits - EXCLUDED EXCLUDED Assume permits can be obtained for in water work.  Costs unknown / 

EXCLUDED.

15 8" Sewer Pipe - In Water 12,965 LF $1,400 $18,151,000 Epoxy lined ductile iron, ~2 ft cover over anchor blocks, sloped trench 

excavation, 100% import backfill, anchor blocks 10 ft OC, includes divers 

to aid installation, includes connection tees.. 

16 Trench Dewatering (Allowance) 0 LF N/A Not Applicable to this Alternate

17 Access / Maintenance Hole 13 EA $45,000 $585,000 Access MHs spaced every 1,000 LF, 4 ft diameter, 3/8-inch thick steel 

pipe, with steel plate cover, ecology block anchors. 

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 62 EA $10,700 $663,400 CoB Standard S-37, 6-inch epoxy lined ductile iron pipe and fittings, 

lateral connection with cleanout located on shore.  Assume 1 cleanout 

per lateral connection, new connections assumed downstream of 

individual property connections, individual property cleanouts assumed 

existing and not in need of replacement. 
21 Sewer Lateral Pipe, In Water 6,200 LF $1,400 $8,680,000 6-inch DI, protecto 401 pipe, assume 100 LF pipe per lateral, ~ 2ft cover 

over anchor blocks, sloped trench excavation,100% imported backfill, 

anchor blocks 10 ft OC.

22 Sewer Line Connection (Allowance) 13 EA $150,000 $1,950,000 Connection and bypass details unknown, assume 100 LF pipe per 

connection installed in water.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration

26 Minimal - Grass Sod Only 8 EA $5,000 $40,000 Assumes 10% of lateral and sewer line connections in minimal restoration 

areas.

27 Moderate - Landscaping, Minimal Hardscape 15 EA $25,000 $375,000 Assumes 20% of lateral and sewer line connections in minimal restoration 

areas.

28 Maximum - Hardscapes, Structures 53 EA $50,000 $2,650,000 Assumes 70% of lateral and sewer line connections in minimal restoration 

areas.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 12,965 LF $7.50 $97,238

33 Abandon Existing Sewer Lake Line 12,965 LF $11.00 $142,615

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Killarney Pump Station Rehab 1 LS $875,000 $875,000 Replace 2 pumps

37

38

39 Flush Stations

40 Flush Station No. 6 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 

structure rehab allowance, replace 100 LF intake pipe

41 Flush Station No. 7 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 

structure rehab allowance, replace 90 LF intake pipe

$56,985,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $17,095,500 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $74,080,500

$7,490,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$81,570,500

$32,630,000 40.0% Risk based management reserve, High Risk Level

$114,200,500

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $36,544,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,426,000 3.0% Percent of Construction Hard Costs (C)

$5,710,000 5.0% Percent of Construction Cost (C), 5% is typical

$571,000 0.5%

$3,426,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$49,677,000

SOFT COST CONTINGENCY  = $19,871,000 40.0%

$69,548,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$183,748,500

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $81,570,500 44%

Total Soft Cost (TSC) w/o Contingency = $49,677,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $52,501,000 29%

Total Project Cost (TPC) = $183,748,500 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Open Cut - Killarney
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,830,000 $2,830,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 0 LS N/A Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

50/LF day, work in 1 work window.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 0 EA $4,000 $0 For lateral and side sewer line connections, assume connections are located 

within area cleared for sewer main and no additional clearing or demolition 

required.

5 Sewer Main 259,300 SF $20.30 $5,263,790 Assume clear 20 ft wide along alignment, assume sewer main routed to 

minimize structure demolition. 10% min demo, 20% mod demo, 70% max 

demo.

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $3,820,000 $3,820,000 Sewer Main, assume 60% of length requires tree removal.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 13 MTH $235,000 $3,055,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Sewer Main 12,965 LF $15 $194,475

12 TESC (Allowance) - Lateral and Sewer Line Connections 0 EA $500 $0 Assume connections included with sewer main TESC.

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - On Shore 12,965 LF $850 $11,020,250 SDR35 PVC pipe, 10 ft cut on average (5 to 15 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring, includes tees for 

laterals and side sewer connections. Assume access for on shore pipe 

installation is from lake - including haul off of excavated materials.

16 Trench Dewatering (Allowance) 12,965 LF $100 $1,296,500 sump dewatering, settling tanks before local discharge

17 4 FT Maintenance Hole 33 EA $15,000 $495,000 Access MHs spaced every 400 LF, 4 ft diameter, precast concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 62 EA $6,700 $415,400 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
21 Sewer Lateral Pipe, On Shore 620 LF $20 $12,400 CoB Standard S-17, 6-inch PVC pipe, assume 10 LF pipe per lateral 

connection, labor and equipment included with sewer lateral connection.

22 Sewer Line Connection (Allowance) 13 EA $50,000 $650,000 Connection and bypass details unknown, assume 20 LF pipe per connection 

installed on shore.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 25,930 SF $15 $388,950 Assumes 10% restoration is minimal.

27 Moderate - Landscaping, Minimal Hardscape 51,860 SF $65 $3,370,900 Assumes 20% restoration is moderate.

28 Maximum - Hardscapes, Structures 181,510 SF $130 $23,596,300 Assumes 70% restoration is maximum.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 12,965 LF $7.50 $97,238

33 Abandon Existing Sewer Lake Line 12,965 LF $11.00 $142,615

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Killarney Pump Station Rehab 1 LS $875,000 $875,000 Replace 2 pumps

37

38

39 Flush Stations

40 Flush Station No. 6 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 100 LF intake pipe

41 Flush Station No. 7 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 90 LF intake pipe

$59,519,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $17,855,700 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $77,374,700

$7,820,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$85,194,700

$34,080,000 40.0% Risk based management reserve, High Risk Level

$119,274,700

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $38,168,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,578,000 3.0% Percent of Construction Hard Costs (C)

$5,964,000 5.0% Percent of Construction Cost (C), 5% is typical

$596,000 0.5%

$3,578,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$51,884,000

SOFT COST CONTINGENCY  = $20,754,000 40.0%

$72,638,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$191,912,700

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $85,194,700 44%

Total Soft Cost (TSC) w/o Contingency = $51,884,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $54,834,000 29%

Total Project Cost (TPC) = $191,912,700 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024

05 - CoB Lake Lines_KILLARNEY_Cost_Estimate_Class 5 2024-02-01

On Shore Open Cut



City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Trenchless - Killarney
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,760,000 $2,760,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $4,100,000 $4,100,000 Work Window July 16th to April 30th, allowance for escalation and three 

additional mob/demob costs to complete in multiple work windows. At 

30/LF day, work in 2 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 75 EA $9,000 $675,000 For lateral and side sewer line connections, assume locate new 

connections to minimize clearing and demolition, 20 ft by 20 ft work area. 

Unit cost assumes - 10% minimal demo, 20% moderate demo, and 70% 

with maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit 52 EA $36,000 $1,872,000 Assume locate pits to avoid maximum clearing and demolition, 50 ft by 

30 ft area assumed.

7 Tree Removal / Mitigation (Allowance) 1 LS $1,760,000 $1,760,000 New pits and lateral and sewer line connections, assume 60% of locations 

require tree removal.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 3 LS $350,000 $1,050,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 21 MTH $235,000 $4,935,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Trenchless Pits 52 EA $10,000 $520,000 Minimal TESC assumed

12 TESC (Allowance) - Lateral Connections 75 EA $500 $37,500 Minimal TESC assumed

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - Trenchless 12,965 LF $1,200 $15,558,000 SDR35 PVC pipe in steel casing, CoB Standard S-33, upsize casing to 

provide flexibility to install gravity sewer to grade. 

16 Launch / Retrieval Access Pits 52 EA $150,600 $7,831,200 Pits located every 250 LF, average depth of 10 feet (assume sewer depth 

range is 5 to 15 ft), haul off excavated materials, 100% imported backfill. 

Includes shoring and dewatering allowance. Assume access to trenchless 

pits is from lake.
17 4 FT Maintenance Hole 52 EA $15,000 $780,000 Access MHs spaced every 250 LF at each access pit, 4 ft diameter, precast 

concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 62 EA $6,700 $415,400 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per 

lateral connection, new connections assumed downstream of individual 

property connections, individual property cleanouts assumed existing 

and not in need of replacement. 
21 Sewer Lateral Pipe, On Shore 3,100 LF $55 $170,500 CoB Standard S-17, 6-inch PVC pipe, assume 75 LF pipe per lateral 

connection, to extend to MH in lieu of connecting to sewer pipe inside 

casing, includes labor and equipment for installation.

22 Sewer Line Connection (Allowance) 13 EA $80,000 $1,040,000 Connection and bypass details unknown, assume 75 LF pipe per 

connection to extend to MH in lieu of connection to sewer pipe inside 

casing.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 11,400 SF $15 $171,000 Assumes 10% restoration is minimal.

27 Moderate - Landscaping, Minimal Hardscape 22,700 SF $65 $1,475,500 Assumes 20% restoration is moderate.

28 Maximum - Hardscapes, Structures 79,300 SF $130 $10,309,000 Assumes 70% restoration is maximum.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 12,965 LF $7.50 $97,238

33 Abandon Existing Sewer Lake Line 12,965 LF $11.00 $142,615

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Killarney Pump Station Rehab 1 LS $875,000 $875,000 Replace 2 pumps

37

38

39 Flush Stations

40 Flush Station No. 6 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 

structure rehab allowance, replace 100 LF intake pipe

41 Flush Station No. 7 Rehab incl. replace lake intake pipe 1 LS $647,500 $647,500 replace pumps, pipe, valves, electrical, instrumentation, $30,000 

structure rehab allowance, replace 90 LF intake pipe

$57,870,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $17,361,000 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $75,231,000

$7,600,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$82,831,000

$33,140,000 40.0% Risk based management reserve, High Risk Level

$115,971,000

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $37,111,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,479,000 3.0% Percent of Construction Hard Costs (C)

$5,799,000 5.0% Percent of Construction Cost (C), 5% is typical

$580,000 0.5%

$3,479,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$50,448,000

SOFT COST CONTINGENCY  = $20,179,000 40.0%

$70,627,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$186,598,000

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $82,831,000 44%

Total Soft Cost (TSC) w/o Contingency = $50,448,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $53,319,000 29%

Total Project Cost (TPC) = $186,598,000 100%

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8.7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 3 - Upland - Killarney
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,580,000 $2,580,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $4,200,000 $4,200,000 Work Window July 16th to April 30th. Assume Fish / Work Windows 

applicable to grinder pump installation work along the shore.  Assume 2 work 

windows to complete grinder pump installations. 

3 Clearing / Demolition

4 Grinder Pumps 62 EA $20,250 $1,255,500 Install grinder pump at each lateral and side sewer connection, assume 

locate work to minimize clearing and demolition, 30 ft by 30 ft work area. 

Unit cost assumes - 10% minimal demo, 20% moderate demo, and 70% with 

maximum demo.

5 Lateral and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

6 Grinder Pump Discharge Pipe 16,215 LF $112.50 $1,824,188 From grinder pump installations to new upland sewer. Mixed areas - 

driveways, pavement, grass, gravel, landscaping, etc. Assume cleared area is 

15 ft wide maximum. Unit cost assumes - 50% minimal demo, 50% moderate 

demo, and no maximum demo. 

7 Tree Removal / Mitigation (Allowance) 1 LS $4,440,000 $4,440,000 Grinder pump installations and 6" Sewer Line, assume 60% of locations / 

areas requires tree removal.

8 Pavement Removal - 8" Sewer Line 3,200 SY $54 $172,800 CoB Std S-14 - 3 ft wide trench, bench excavations greater than 4 ft deep,  

Assume 4 ft wide pavement removal.  Assume asphalt pavement depth of 6-

inches.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas. For access 

and work on grinder pump installations.

10 Barge Rental 18 MTH $235,000 $4,230,000 Fixed and moveable barges, pusher, pusher operator. For access and work on 

grinder pump installations.

11 TESC (Allowance) - 8" Sewer Line in pavement 7,124 LF $10 $71,240 Work in pavement, minimal TESC

12 TESC (Allowance) - Sewer Force Main - Grinder Pump 16,215 LF $15 $243,225 Work in mixed areas, grassed, gravel, paved areas

13 TESC (Allowance) - Grinder, Lateral and Sewer Line Connections 62 EA $750 $46,500 Minimal TESC assumed

14 Permits - EXCLUDED $0 EXCLUDED

15
8" Sewer Line (Gravity) - Open Cut 7,124 LF $310 $2,208,440

SDR35 PVC pipe, 12.5 ft cut on average (5 to 20 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring.

16 Trench Dewatering (Allowance) 7,124 LF $100 $712,400

17
4 FT Maintenance Hole 18 EA $22,500 $405,000

Assume MHs spaced every 400 ft, 48-inch diam precast concrete MH, 15 VF / 

EA average

18 Temporary Bypass 0 LS $0 EXCLUDED - Not required

19
Grinder Pump Discharge Sewer Line (Force Main) - Open Cut 16,215 LF $170 $2,756,550

Installed from grinder pump to 8" sewer pipe, PVC pipe, 3 ft cover, 100% 

import backfill, trench safety/trench boxes no shoring.

20 Trench Dewatering (Allowance) 16,215 LF $100 $1,621,500

21 Temporary Bypass 0 LS $0 EXCLUDED - Not required

22 Lateral Connections

23 Lateral w/Cleanout and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

24 Grinder Pump / Tank 62 EA $86,000 $5,332,000

25
Electrical (Allowance) for Grinder Pump Installations 62 EA $30,000 $1,860,000

New electrical panel, disconnect for grinder pumps, power from existing 

service.  New service drop - EXCLUDED.

26 Restoration

27 Minimal - Grass Sod Only 130,000 SF $15 $1,950,000

Assumes 10% restoration is minimal for grinder pumps and lateral 

connections, and 50% restoration is minimal for grinder pump discharge line.

28 Moderate - Landscaping, Minimal Hardscape 130,000 SF $65 $8,450,000 Assumes 20% restoration is moderate for grinder pumps and lateral 

connections, and 50% restoration is moderate for grinder pump discharge 

line.

29 Maximum - Hardscapes, Structures 40,000 SF $130 $5,200,000

Assumes 70% restoration is maximum. Grinder pumps, laterals, 6" sewer line

30
Temporary Pavement Patch - 8" Sewer Line 3,200 SY $25 $80,000

Assume all 8" sewer is in asphalt pavement. 4 ft wide trench / pavement 

patch width, 2" temp. asphalt, 4" CSBC

31
Permanent Pavement Patch - 8" Sewer Line 4,700 SY $50 $235,000

Assume all 8" sewer is in asphalt pavement. 6 ft wide pavement patch, 2" 

surface course, 4" base course.

32 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate.

33
Mill and Resurface - Asphalt 9,500 SY $20 $190,000

2-inch mill and resurface, assume 1 lane width = 12 ft, includes pavement 

markings

34 System Test / Start Up 23,339 LF $7.50 $175,043

35 Abandon Existing Sewer Lake Line 12,965 LF $11.00 $142,615 Flush / clean, cap ends, abandon in place, no grout fill

36 Traffic Control (Allowance) 1 LS $470,000 $470,000

37 Utility Conflict Resolution (Allowance) 1% LS $7,700,000 $77,000 1% of 8" and 6" sewer line costs

38 Pump Stations

39 Killarney Pump Station Rehab 1 LS $875,000 $875,000 Replace 2 pumps

40 Killarney New 8" Force Main - Open Cut 1,419 LF $1,040 $1,475,760 Killarney PS new force main from PS to new main line at SE 23rd Street - 

includes clearing / demolition, trench dewatering, restoration, etc.

41

42 Flush Stations

43 Flush Station No. 6 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

44 Flush Station No. 7 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

$54,180,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $16,254,000 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $70,434,000

$7,120,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$77,554,000

$31,030,000 40.0% Risk based management reserve, High Risk Level

$108,584,000

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $34,747,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,258,000 3.0% Percent of Construction Hard Costs (C)

$5,429,000 5.0% Percent of Construction Cost (C), 5% is typical

$543,000 0.5%

$3,258,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$47,235,000

SOFT COST CONTINGENCY  = $18,894,000 40.0%

$66,129,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$174,713,000

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $77,554,000 44%

Total Soft Cost (TSC) w/o Contingency = $47,235,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $49,924,000 29%

Total Project Cost (TPC) = $174,713,000 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

SOFT COSTS:

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 1 - In Water - Newport South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,990,000 $2,990,000 C.O.B. STD. ALLOWANCE

2 Additional Work Windows (Allowance) 1 LS $13,000,000 $13,000,000 Work Window July 16th to December 31st, allowance for escalation and 

three additional mob/demob costs to complete in multiple work windows. 

At 25/LF day, work in 4 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 103 EA $9,000 $927,000 For lateral and side sewer line connections, assume locate new connections 

to minimize clearing and demolition, 20 ft by 20 ft work area. Unit cost 

assumes - 10% minimal demo, 10% moderate demo, and 80% with 

maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $200,000 $200,000 New lateral and sewer line connections, assume 20% of locations require 

tree removal.

8 Pavement Removal 0 SY N/A Assume no work in paved areas.

9 Barge Mob / Demob 4 LS $350,000 $1,400,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 19 MTH $235,000 $4,465,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - In Water Turbidity Curtain 10,175 LF $20 $203,500

12 TESC (Allowance) - Lateral and Sewer Line Connections 103 EA $500 $51,500 Minimal TESC assumed

13 Bathymetric Survey 203,500 SF $9 $1,831,500 Pre and post surveys of lake bottom, assume 20 ft wide survey along sewer 

pipe alignment

14 Permits - EXCLUDED EXCLUDED Assume permits can be obtained for in water work.  Costs unknown / 

EXCLUDED.

15 8" Sewer Pipe - In Water 10,175 LF $1,400 $14,245,000 Epoxy lined ductile iron, ~2 ft cover over anchor blocks, sloped trench 

excavation, 100% import backfill, anchor blocks 10 ft OC, includes divers to 

aid installation, includes connection tees.. 

16 Trench Dewatering (Allowance) 0 LF N/A Not Applicable to this Alternate

17 Access / Maintenance Hole 11 EA $45,000 $495,000 Access MHs spaced every 1,000 LF, 4 ft diameter, 3/8-inch thick steel pipe, 

with steel plate cover, ecology block anchors. 

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 99 EA $10,700 $1,059,300 CoB Standard S-37, 6-inch epoxy lined ductile iron pipe and fittings, lateral 

connection with cleanout located on shore.  Assume 1 cleanout per lateral 

connection, new connections assumed downstream of individual property 

connections, individual property cleanouts assumed existing and not in need 

of replacement. 
21 Sewer Lateral Pipe, In Water 9,900 LF $1,400 $13,860,000 6-inch DI, protecto 401 pipe, assume 100 LF pipe per lateral, ~ 2ft cover over 

anchor blocks, sloped trench excavation,100% imported backfill, anchor 

blocks 10 ft OC.

22 Sewer Line Connection (Allowance) 4 EA $150,000 $600,000 Connection and bypass details unknown, assume 100 LF pipe per connection 

installed in water.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration

26 Minimal - Grass Sod Only 10 EA $5,000 $50,000 Assumes 10% of lateral and sewer line connections in minimal restoration 

areas.

27 Moderate - Landscaping, Minimal Hardscape 10 EA $25,000 $250,000 Assumes 10% of lateral and sewer line connections in moderate restoration 

areas.

28 Maximum - Hardscapes, Structures 82 EA $50,000 $4,100,000 Assumes 80% of lateral and sewer line connections in maximum restoration 

areas.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 10,175 LF $7.50 $76,313

33 Abandon Existing Sewer Lake Line 10,175 LF $11.00 $111,925

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Pleasure Point Pump Station Rehab 1 LS $893,000 $893,000 Replace 2 pumps

37 Bagley Pump Station Rehab 1 LS $893,500 $893,500 Replace 2 pumps

38

39 Flush Stations

40 Flush Station No. 8 Rehab incl. replace lake intake pipe 1 LS $1,060,000 $1,060,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 600 LF intake pipe

$62,763,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $18,828,900 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $81,591,900

$8,250,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$89,841,900

$35,940,000 40.0% Risk based management reserve, High Risk Level

$125,781,900

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $40,250,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,773,000 3.0% Percent of Construction Hard Costs (C)

$6,289,000 5.0% Percent of Construction Cost (C), 5% is typical

$629,000 0.5%

$3,773,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$54,714,000

SOFT COST CONTINGENCY  = $21,886,000 40.0%

$76,600,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$202,381,900

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $89,841,900 44%

Total Soft Cost (TSC) w/o Contingency = $54,714,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $57,826,000 29%

Total Project Cost (TPC) = $202,381,900 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Open Cut - Newport South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,450,000 $2,450,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $3,600,000 $3,600,000 Work Window July 16th to December 31st, allowance for escalation and 

three additional mob/demob costs to complete in multiple work windows. 

At 50/LF day, work in 2 work window.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 0 EA $9,000 $0 For lateral and side sewer line connections, assume connections are located 

within area cleared for sewer main and no additional clearing or demolition 

required.

5 Sewer Main 203,500 SF $21.60 $4,395,600 Assume clear 20 ft wide along alignment, assume sewer main routed to 

minimize structure demolition. 10% min demo, 10% mod demo, 80% max 

demo.

6 Trenchless Pit EA N/A Not Applicable to this Alternate

7 Tree Removal / Mitigation (Allowance) 1 LS $1,060,000 $1,060,000 Sewer Main, assume 20% of length requires tree removal and approx. 1,000 

LF along shore at Newcastle Beach Park.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 2 LS $350,000 $700,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 10 MTH $235,000 $2,350,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Sewer Main 10,175 LF $15 $152,625

12 TESC (Allowance) - Lateral and Sewer Line Connections 0 EA $500 $0 Assume connections included with sewer main TESC.

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - On Shore 10,175 LF $850 $8,648,750 SDR35 PVC pipe, 10 ft cut on average (5 to 15 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring, includes tees for 

laterals and side sewer connections. Assume access for on shore pipe 

installation is from lake - including haul off of excavated materials.

16 Trench Dewatering (Allowance) 10,175 LF $100 $1,017,500 sump dewatering, settling tanks before local discharge

17 4 FT Maintenance Hole 26 EA $15,000 $390,000 Access MHs spaced every 400 LF, 4 ft diameter, precast concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 99 EA $6,700 $663,300 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
21 Sewer Lateral Pipe, On Shore 990 LF $20 $19,800 CoB Standard S-17, 6-inch PVC pipe, assume 10 LF pipe per lateral 

connection, labor and equipment included with sewer lateral connection.

22 Sewer Line Connection (Allowance) 4 EA $50,000 $200,000 Connection and bypass details unknown, assume 20 LF pipe per connection 

installed on shore.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 20,350 SF $15 $305,250 Assumes 10% restoration is minimal.

27 Moderate - Landscaping, Minimal Hardscape 20,350 SF $65 $1,322,750 Assumes 10% restoration is moderate.

28 Maximum - Hardscapes, Structures 162,800 SF $130 $21,164,000 Assumes 80% restoration is maximum.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 10,175 LF $7.50 $76,313

33 Abandon Existing Sewer Lake Line 10,175 LF $11.00 $111,925

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Pleasure Point Pump Station Rehab 1 LS $893,000 $893,000 Replace 2 pumps

37 Bagley Pump Station Rehab 1 LS $893,500 $893,500 Replace 2 pumps

38

39 Flush Stations

40 Flush Station No. 8 Rehab incl. replace lake intake pipe 1 LS $1,060,000 $1,060,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 600 LF intake pipe

$51,474,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $15,442,200 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $66,916,200

$6,760,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$73,676,200

$29,480,000 40.0% Risk based management reserve, High Risk Level

$103,156,200

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $33,010,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,095,000 3.0% Percent of Construction Hard Costs (C)

$5,158,000 5.0% Percent of Construction Cost (C), 5% is typical

$516,000 0.5%

$3,095,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$44,874,000

SOFT COST CONTINGENCY  = $17,950,000 40.0%

$62,824,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$165,980,200

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $73,676,200 44%

Total Soft Cost (TSC) w/o Contingency = $44,874,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $47,430,000 29%

Total Project Cost (TPC) = $165,980,200 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 2 - On Shore Trenchless - Newport South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $2,560,000 $2,560,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $7,500,000 $7,500,000 Work Window July 16th to December 31st, allowance for escalation and 

three additional mob/demob costs to complete in multiple work windows. 

At 30/LF day, work in 3 work windows.

3 Clearing / Demolition

4 Lateral and Sewer Line Connections 103 EA $9,000 $927,000 For lateral and side sewer line connections, assume locate new connections 

to minimize clearing and demolition, 20 ft by 20 ft work area. Unit cost 

assumes - 10% minimal demo, 10% moderate demo., and 80% with 

maximum demo.
5 Sewer Main SF N/A Not Applicable to this Alternate

6 Trenchless Pit 41 EA $36,000 $1,476,000 Assume locate pits to avoid maximum clearing and demolition, 50 ft by 30 ft 

area assumed.

7 Tree Removal / Mitigation (Allowance) 1 LS $800,000 $800,000 New pits and lateral and sewer line connections, assume 20% of locations 

require tree removal.

8 Pavement Removal 0 SY N/A New lateral and sewer line connections, Assume no work in paved areas.

9 Barge Mob / Demob 3 LS $350,000 $1,050,000 Mobilization / demobilization barges and pushers to work areas

10 Barge Rental 16 MTH $235,000 $3,760,000 Fixed and moveable barges, pusher, pusher operator

11 TESC (Allowance) - Trenchless Pits 41 EA $10,000 $410,000 Minimal TESC assumed

12 TESC (Allowance) - Lateral Connections 103 EA $500 $51,500 Minimal TESC assumed

13 Bathymetric Survey 0 SF $9 N/A Not Applicable to this Alternate

14 Permits - EXCLUDED $0 EXCLUDED

15 8" Sewer Pipe - Trenchless 10,175 LF $1,200 $12,210,000 SDR35 PVC pipe in steel casing, CoB Standard S-33, upsize casing to provide 

flexibility to install gravity sewer to grade. 

16 Launch / Retrieval Access Pits 41 EA $150,600 $6,174,600 Pits located every 250 LF, average depth of 10 feet (assume sewer depth 

range is 5 to 15 ft), haul off excavated materials, 100% imported backfill. 

Includes shoring and dewatering allowance. Assume access to trenchless 

pits is from lake.
17 4 FT Maintenance Hole 41 EA $15,000 $615,000 Access MHs spaced every 250 LF at each access pit, 4 ft diameter, precast 

concrete.

18 Temporary Bypass 0 LS EXCLUDED EXCLUDED - Not required

19 Lateral and Sewer Line Connections

20 Sewer Lateral Connection w/Cleanout 99 EA $6,700 $663,300 CoB Standard S-17 and S-16, 6-inch PVC pipe and fittings, lateral connection 

with cleanout located on shore.  Assume 1 cleanout per lateral connection, 

new connections assumed downstream of individual property connections, 

individual property cleanouts assumed existing and not in need of 

replacement. 
21 Sewer Lateral Pipe, On Shore 4,950 LF $55 $272,250 CoB Standard S-17, 6-inch PVC pipe, assume 75 LF pipe per lateral 

connection, to extend to MH in lieu of connecting to sewer pipe inside 

casing, includes labor and equipment for installation.

22 Sewer Line Connection (Allowance) 4 EA $80,000 $320,000
Connection and bypass details unknown, assume 75 LF pipe per connection 

to extend to MH in lieu of connection to sewer pipe inside casing.

23 Grinder Pump / Tank 0 EA N/A Not Applicable to this Alternate

24 Electrical Allowance - Grinder Pumps 0 EA N/A Not Applicable to this Alternate

25 Restoration $0

26 Minimal - Grass Sod Only 10,700 SF $15 $160,500 Assumes 10% restoration is minimal.

27 Moderate - Landscaping, Minimal Hardscape 10,700 SF $65 $695,500 Assumes 10% restoration is moderate.

28 Maximum - Hardscapes, Structures 85,500 SF $130 $11,115,000 Assumes 80% restoration is maximum.

29 Pavement Trench Patch - Asphalt SY N/A Not Applicable to this Alternate

30 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate

31 Mill and Resurface - Asphalt SY N/A Not Applicable to this Alternate

32 Clean / Test - Sewer Main 10,175 LF $7.50 $76,313

33 Abandon Existing Sewer Lake Line 10,175 LF $11.00 $111,925

34 Utility Conflict Resolution Allowance LS N/A Not Applicable to this Alternate

35 Pump Stations

36 Pleasure Point Pump Station Rehab 1 LS $893,000 $893,000 Replace 2 pumps

37 Bagley Pump Station Rehab 1 LS $893,500 $893,500 Replace 2 pumps

38

39 Flush Stations

40 Flush Station No. 8 Rehab incl. replace lake intake pipe 1 LS $1,060,000 $1,060,000 replace pumps, pipe, valves, electrical, instrumentation, $30,000 structure 

rehab allowance, replace 600 LF intake pipe

$53,795,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $16,138,500 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $69,933,500

$7,070,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$77,003,500

$30,810,000 40.0% Risk based management reserve, High Risk Level

$107,813,500

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $34,500,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,234,000 3.0% Percent of Construction Hard Costs (C)

$5,391,000 5.0% Percent of Construction Cost (C), 5% is typical

$539,000 0.5%

$3,234,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$46,898,000

SOFT COST CONTINGENCY  = $18,759,000 40.0%

$65,657,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$173,470,500

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $77,003,500 44%

Total Soft Cost (TSC) w/o Contingency = $46,898,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $49,569,000 29%

Total Project Cost (TPC) = $173,470,500 100%

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

SOFT COSTS:

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

2/29/2024
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City of Bellevue Utilities

Project: City of Bellevue - Lake Washington Lake Line Master Plan

Project Cost Estimate - Alternative Identification CC Index:

Date: 8/7/2023 Revision Date/s 2/9/2024

Prepared by:    C. Gallo, Jacobs Date Prepared

Checked by: Date Checked

Basis of Estimate received: Yes No Date Received:

City of Bellevue Lake Washington Lake Line Master Plan - Alternate 3 - Upland - Newport South
Item # Bid Item Description Quantity Unit Unit Cost Amount Assumptions/Notes

1 MOBILIZATION (5%) 1 LS $3,040,000 $3,040,000 C.O.B. STD. ALLOWANCE

2 Additional Mob / Demob 1 LS $9,000,000 $9,000,000 Work Window July 16th to December 31st. Assume Fish / Work Windows 

applicable to grinder pump installation work along the shore.  Assume 3 work 

windows to complete grinder pump installations. 

3 Clearing / Demolition

4 Grinder Pumps 103 EA $20,250 $2,085,750 Install grinder pump at each lateral and side sewer connection, assume 

locate work to minimize clearing and demolition, 30 ft by 30 ft work area. 

Unit cost assumes - 10% minimal demo, 10% moderate demo, and 80% with 

maximum demo.

5 Lateral and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

6 Grinder Pump Discharge Pipe 11,886 LF $170 $1,337,175 From grinder pump installations to new upland sewer. Mixed areas - 

driveways, pavement, grass, gravel, landscaping, etc. Assume cleared area is 

15 ft wide maximum. Unit cost assumes - 50% minimal demo, 50% moderate 

demo, and no maximum demo. 

7 Tree Removal / Mitigation (Allowance) 1 LS $1,100,000 $1,100,000 Grinder pump installations and 6" Sewer Line, assume 20% of locations / 

areas requires tree removal.

8 Pavement Removal - 8" Sewer Line 4,500 SY $54 $243,000 CoB Std S-14 - 3 ft wide trench, bench excavations greater than 4 ft deep,  

Assume 4 ft wide pavement removal.  Assume asphalt pavement depth of 6-

inches.

9 Barge Mob / Demob 4 LS $350,000 $1,400,000 Mobilization / demobilization barges and pushers to work areas. For access 

and work on grinder pump installations.

10 Barge Rental 24 MTH $235,000 $5,640,000 Fixed and moveable barges, pusher, pusher operator. For access and work on 

grinder pump installations.

11 TESC (Allowance) - 8" Sewer Line in pavement 10,096 LF $10 $100,960 Work in pavement, minimal TESC

12 TESC (Allowance) - Discharge Main - Grinder Pump 11,886 LF $15 $178,290 Work in mixed areas, grassed, gravel, paved areas

13 TESC (Allowance) - Grinder, Lateral and Sewer Line Connections 103 EA $750 $77,250 Minimal TESC assumed

14 Permits - EXCLUDED $0 EXCLUDED

15
8" Sewer Line (Gravity) - Open Cut 10,096 LF $310 $3,129,760

SDR35 PVC pipe, 12.5 ft cut on average (5 to 20 ft range of cut depth), 100% 

import backfill, trench safety/trench boxes no shoring.

16 Trench Dewatering (Allowance) 10,096 LF $100 $1,009,600

17
4 FT Maintenance Hole 26 EA $22,500 $585,000

Assume MHs spaced every 400 ft, 48-inch diam precast concrete MH, 15 VF / 

EA average

18 Temporary Bypass 0 LS $0 EXCLUDED - Not required

19
Grinder Pump Discharge Sewer Line (Force Main) - Open Cut 11,886 LF $170 $2,020,620

Installed from grinder pump to 8" sewer pipe, PVC pipe, 3 ft cover, 100% 

import backfill, trench safety/trench boxes no shoring.

20 Trench Dewatering (Allowance) 11,886 LF $100 $1,188,600

21 Temporary Bypass 0 LS $0 EXCLUDED - Not required

22 Lateral Connections

23 Lateral w/Cleanout and Sewer Line Connections EA N/A Not Applicable to this Alternate.  Grinder pump installations replace this 

work.

24 Grinder Pump / Tank 103 EA $86,000 $8,858,000

25
Electrical (Allowance) for Grinder Pump Installations 103 EA $30,000 $3,090,000

New electrical panel, disconnect for grinder pumps, power from existing 

service.  New service drop - EXCLUDED.

26 Restoration

27 Minimal - Grass Sod Only 100,000 SF $15 $1,500,000

Assumes 10% restoration is minimal for grinder pumps and lateral 

connections, and 50% restoration is minimal for grinder pump discharge line.

28 Moderate - Landscaping, Minimal Hardscape 100,000 SF $65 $6,500,000 Assumes 10% restoration is moderate for grinder pumps and lateral 

connections, and 50% restoration is moderate for grinder pump discharge 

line.

29 Maximum - Hardscapes, Structures 70,000 SF $130 $9,100,000

Assumes 80% restoration is maximum. Grinder pumps, laterals, 6" sewer line

30
Temporary Pavement Patch - 8" Sewer Line 4,500 SY $25 $112,500

Assume all 8" sewer is in asphalt pavement. 4 ft wide trench / pavement 

patch width, 2" temp. asphalt, 4" CSBC

31
Permanent Pavement Patch - 8" Sewer Line 6,700 SY $50 $335,000

Assume all 8" sewer is in asphalt pavement. 6 ft wide pavement patch, 2" 

surface course, 4" base course.

32 Pavement Trench Patch - Concrete Panel SY N/A Not Applicable to this Alternate.

33
Mill and Resurface - Asphalt 13,450 SY $20 $269,000

2-inch mill and resurface, assume 1 lane width = 12 ft, includes pavement 

markings

34 System Test / Start Up 21,982 LF $7.50 $164,865

35 Abandon Existing Sewer Lake Line 10,175 LF $11.00 $111,925 Flush / clean, cap ends, abandon in place, no grout fill

36 Traffic Control (Allowance) 1 LS $440,000 $440,000

37 Utility Conflict Resolution (Allowance) 1% LS $7,900,000 $79,000 1% of 8" and 6" sewer line costs

38 Pump Stations

39 Pleasure Point Pump Station Rehab 1 LS $80,000 $80,000 Abandon

40 Bagley Pump Station Rehab 1 LS $893,500 $893,500 Replace 2 pumps

41

42 Flush Stations

43 Flush Station No. 8 Rehab incl. replace lake intake pipe 1 LS $100,000 $100,000 Abandon flush station and lake intake line.

$63,770,000

ALLOWANCE FOR INDETERMINANTS (AFI) (Consultant Controls) = $19,131,000 30.0% See estimate contingency.

INFLATION = $0 0.0% EXCLUDED

ESCALATION = $0 0.0% EXCLUDED

SUBTOTAL (A) = $82,901,000

$8,380,000.00 10.1% Verify whether sales tax applies or not per Rule 171.  City to confirm

$91,281,000

$36,520,000 40.0% Risk based management reserve, High Risk Level

$127,801,000

THE SECTION BELOW SHOULD BE USED FOR ESTIMATING SOFT COSTS DURING GATE 1 AND GATE 2 PREPARATION ONLY. 

ENGINEERING DESIGN (CONSULTANTS) $40,896,000 32.0% Percent of Construction Hard Costs (C)

PLANNING 4.0%

ALTERNATIVE EVALUATION 7.0%

DESIGN 14.0%

PERMITTING 4.0%

OUTREACH 3.0%

$3,834,000 3.0% Percent of Construction Hard Costs (C)

$6,390,000 5.0% Percent of Construction Cost (C), 5% is typical

$639,000 0.5%

$3,834,000 3.0% Percent of Construction Cost (C), 3% is typical

POST CONSTRUCTION PERMIT MONITORING = $0 For creek projects assume +/- $20K per year for 5 years (2019).

$55,593,000

SOFT COST CONTINGENCY  = $22,237,000 40.0%

$77,830,000

EASEMENT /REAL ESTATE COSTS:

REAL PROPERTY STAFF =

$0

$0 30.0%

$0

$205,631,000

Cost Estimates Summary: % of TPC

Total Construction Cost (TCC) w/o Contingency = $91,281,000 44%

Total Soft Cost (TSC) w/o Contingency = $55,593,000 27%

Total Easement Cost (TEC) w/o Contingency = $0 0%

Total Contingency = $58,757,000 29%

Total Project Cost (TPC) = $205,631,000 100%

 SUBTOTAL SOFT COSTS (W/O CONTINGENCY) =

SUBTOTAL =

WA SALES TAX  =

TOTAL BID AMOUNT (B) =

CONSTRUCTION CONTINGENCY (City Project Manager Controls) =

TOTAL CONSTRUCTION HARD COST (C) =

SOFT COSTS:

ENGINEERING SERVICES DURING CONSTRUCTION (SDC) =

CITY LABOR (PM AND PERMITTING SUPPORT) =

PERMITTING, LEGAL & PRINTED MATERIALS =

CONSTRUCTION MANAGEMENT BY THE CITY =

TOTAL PROJECT COSTS (TPC)=(C)+(D)+(E)

TOTAL SOFT COST W/ CONTINGENCY (D) =

TEMPORARY CONSTRUCTION EASEMENT (TCE) COST =

PERMANENT EASEMENT  =

EASEMENT COST SUBTOTAL =

EASEMENT COST CONTINGENCY  =

TOTAL EASEMENT COST W/ CONTINGENCY (E) =

2/29/2024
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Appendix F ‐ City Policy and Code Review Page 1 of 5

Category Source Document Section Number Section Title Relevant Policy Statement or Sample Text Relevance to Lake Line Policy Policy Influence Lake Line Topic 1 Lake Line Topic 2 Policy Considerations

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.065 Duty to serve. The utility is responsible for providing sewer service to all customers 
within the utility service area, subject to the requirements of this 
code, other provisions of the Bellevue City Code and applicable state 
law. 

Can type of service be changed from gravity to grinder pumps? New Policy May be 
Required

Grinder Pumps 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.115(A) System ownership. The utility owns all sewer facilities in public right‐of‐way and in 
easements dedicated to the public and accepted by the utility, 
except to the extent that private ownership is otherwise indicated as 
a matter of record.

If grinder pumps are to be owned and operated by the utility (similar 
to Bremerton and SPWSD) will easement be required at the grinder 
pump, or can it be by agreement with property owner (as is done by 
Bremerton and SPWSD)?  Will grinder pump force mains need to be 
owned by the City or property owner.  If the City constructs the 
grinder pump and force main, can it hand ownership back to 
property owner, or will it need to retain with easements?  If have to 
compensate for easements will have a potential high cost increase?

Policy Change May be 
Required

Grinder Pumps Easement Needs Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.115(B) System ownership. Side sewers located on private property are exclusively owned by the 
underlying property owner(s), unless otherwise assigned or 
dedicated by easement to and accepted by the city, except to the 
extent that public ownership is otherwise indicated as a matter of 
record. 

If require that property owners own and maintain grinder pump 
force mains, then they will in many cases need to acquire private 
easements from upland properties.  If upland property owners are 
unwilling to grant easement, can the City use eminent domain to 
acquire and then transfer the condemned easement to the grinder 
pump property owner?

Policy Change May be 
Required

Easement Needs Grinder Pumps Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.120(C) Permits ‐ 
Approvals.

Utility Developer Extension Agreement. Could developer extension agreement be used as a model (in 
reverse) for the City constructing grinder pump and force main and 
then transferring ownership to property owner upon completion?

New Policy May be 
Required

Grinder Pumps 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.120(E) Permits ‐ 
Approvals.

Pump Station Agreement. Prior to construction of a privately owned 
sewer pump station other than for a single‐family residence or 
serving a single‐family lot, the property owner shall enter into a 
pump station agreement with the utility that sets forth the owner’s 
maintenance and emergency responsibilities.

If end up having two or more properties draining to a single private 
grinder pump will this code requirement kick in?  If so, should this be 
changed if have many combined small pump stations for lake line 
solutions?

Policy Change May be 
Required

Grinder Pumps 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.120(H) Permits ‐ 
Approvals.

Other Permits. It is the property owner’s responsibility to identify 
and obtain all permits/approvals required for any proposed work. 
(Ord. 5964 § 1, 2010.)

If the City initiates work on private facilities (or constructs new 
private facilities) does this code requirement need to be revised?

Policy Change May be 
Required

Grinder Pumps 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.130(A)(1) Engineering and 
design 
requirements.

The property owner is responsible for sewer system design. If the City initiates work on private facilities (or constructs new 
private facilities) does this code requirement need to be revised?

Policy Change May be 
Required

Grinder Pumps 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.130(C)(1) Engineering and 
design 
requirements.

A maximum of four residential structures may be connected to a 
single side sewer.

If lake line replacement requires a change in side sewer collection to 
combine more than 4 residential structures onto a private system, 
then the City will either have to add a section of 8" line with a public 
easement downstream of the fourth structure.

Policy May be a 
Constraint on Lake Line 
Maintenance or 
Renewal/Replacement 
Activities

Easement Needs 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.140(A) Installation 
responsibility.

The property owner shall be responsible for the installation of all 
sewer facilities required by this code. Installation shall be through a 
utility developer extension agreement or side sewer permit. 

If the City initiates work on private facilities (or constructs new 
private facilities) does this code requirement need to be revised?

Policy Change May be 
Required

Grinder Pumps 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.140(B) Installation 
responsibility.

The property owner shall be responsible for all installation costs 
regardless of whether the work is done by the utility or by the owner; 
provided, that:

If the City initiates work on private facilities (or constructs new 
private facilities) does this code requirement need to be revised?

Policy Change May be 
Required

Grinder Pumps 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.160(B)(2) Sewer easement 
requirements.

The proposed easement shall be compatible with utility clearance 
standards and setback standards and with other utilities, structures, 
buildings, or easements. 

Lake line rehabilitation/replacement may require extraordinary 
protection of structures within setbacks, will this provide the City 
with means to recover cost from homeowners for protection/repair 
of structures within setbacks?  Utilities setbacks were not put into 
engineering standards until they were established in 1988.  Are 
structures built prior to this grandfathered in and therefore City pays 
all cost of protection?

Policy Change May be 
Required

Private Improvements Easement Needs Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.160(B)(3) Sewer easement 
requirements.

The easement shall provide access to the facility for repair and 
maintenance. When deemed necessary by the utility, the easement 
shall contain provisions for long‐term maintenance. Easements for 
side sewers serving more than one property must specify 
responsibility for costs of maintenance, repair and access;

Many sites will have mature and expensive landscaping as well as 
expensive hardscape built within easements and requiring removal 
or demolition when lake line rehabilitation/replacement takes place.  
Will the City be responsible for cost of removal/demolition?  Should 
the cost of replacement be the property owner's responsibility?

Policy Change May be 
Required

Private Improvements Easement Needs Potential Gap
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Category Source Document Section Number Section Title Relevant Policy Statement or Sample Text Relevance to Lake Line Policy Policy Influence Lake Line Topic 1 Lake Line Topic 2 Policy Considerations

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.160(C) Sewer easement 
requirements.

The property owner shall pay all costs of providing or obtaining and 
recording the easement.

If the City initiates work on private facilities (or constructs new 
private facilities) does this code requirement need to be revised?

Policy Change May be 
Required

Easement Needs 0 Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.210(B) Maintenance of 
sewer system.

Contract Maintenance. The utility may agree to provide maintenance 
service to maintain private sewage pump stations that serve more 
than one residence, by contract and at the owner’s expense, in order 
to meet the city’s obligation to the Washington State Department of 
Ecology for maintenance responsibility.

The City could consider extending this to single‐connection grinder 
pumps if conversion is required to remove lake lines from service.  
This could be considered a special case due to change of service for 
the lake line connection.

Policy Change May be 
Required

Grinder Pumps Maintenance Potential Gap

Bellevue Codes City of Bellevue 
Municipal Code

Sewer Utility Code 24.04.270 Sewer rates. A.  General. The city council shall establish rates for sewer use and 
service; such rates are in addition to connection charges and fees for 
specific services. The utility may establish classifications of customers 
or service, using any method or methods authorized by law.
B.  Rate Basis. Sewer rates shall be based on revenue requirements 
necessary to cover all costs of the utility, as authorized by the city 
council by the adoption of the biennial budget and subsequent 
amendments and shall be guided by adopted financial policies and 
bond covenants.
C.  Rate Adjustments. Rates shall be evaluated periodically as part of 
the review and adoption of the biennial budget. Rate adjustments 
shall be recommended as needed to meet revenue requirements. 
Any recommended rate adjustment shall consider equity, adequacy, 
cost and other factors allowed by law.
D.  Billing and Collection. The utility shall develop and implement 
procedures and systems pertaining to the billing and collection of 
sewer service charges and fees in accordance with state law.
E.  Rate Relief. The city council may establish sewer rate relief 
measures for specific customer classes as authorized by state law. 
(Ord. 5964 § 1, 2010.)

Question related to utilities financial policies discussed in Section 
IV.H, Rate Uniformity.

If the City decides to apply special rates or surcharges for lake line 
capital investments or maintenance costs, does this need to be 
explicitly noted in the utility codes?  Perhaps not if utilized previously 
for the CBD surcharge and Lakemont facilities.

Policy Change May be 
Required

Utility Rates 0 Potential Gap

Easements Sammamish 
Plateau Water and 
Sewer District

Sammamish 
Plateau Water and 
Sewer District ‐ 
Chapter 6 Sewer 
System Policies

6.3.1.3.2 Policies Regarding 
Sewer Access

Easements shall include limitations on obstructions to District access 
for operation and maintenance of facilities unless there is express 
written approval by the District. In all cases, with or without written 
approval allowing a variance to the standard easement limitations, 
the property owner will be responsible for the cost of removal and 
replacement of any obstructions in the easement and restoration 
associated with removal of obstructions. Obstructions include, but 
are not limited to: 
a. Structures
b. Fences
c. Rockeries
d. Trees
e. Bushes or Shrubbery
f. Other Obstructions

District policies on homeowner requirements for being responsible 
for structures/landscaping built in easement are more specific than 
those in the Bellevue template easement. Should Bellevue consider 
strengthening its terms?

New Policy May be 
Required

Private Improvements Easement Needs Potential Gap

Easements City of Belleuve 
Utilities Templates

City of Belleuve 
Sewer Easement 
Template

N/A N/A Grantor shall retain the right to use the surface of said Easement so 
long as said use does not interfere with the installation, maintenance 
and repair of the water facilities and so long as no permanent 
buildings or structures are erected on said Easement.

Easement provision for maintenance access may not provide 
adequate requirements to keep easement free of obstructions.  No 
discussion of cost of restoration of private landscaping or structures 
placed within the easement.

New Policy May be 
Required

Private Improvements Easement Needs Potential Gap

Easements City of Belleuve 
Utilities Templates

Private Joint Use 
Sewer 
Maintenance 
Agreement 
Template 

N/A N/A There shall be an easement (blank) feet wide for sewer line along the 
line as constructed for the use of said properties.

The cost of maintenance, repairs or reconstruction of that portion of 
the sewer line used in common shall be borne in equal shares, except 
that the owners of any lower parcel shall not be responsible for the 
part of the sewer line above their connection; and when necessary to 
repair, clean or reconstruct the sewer line, the parties to this 
agreement shall have a right of entry for that purpose.

If lake line replacement requires a change in side sewer collection to 
combine more than one residential structure onto a private system 
that requires new joint‐use sewer easements, will the property 
owners be required to pay easement acquisition and future joint 
maintenance costs? Or should the City pay costs due to imposing a 
changed condition on the properties that previously had a direct 
connection to the public sewer system?

New Policy May be 
Required

Easement Needs 0 Potential Gap
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Category Source Document Section Number Section Title Relevant Policy Statement or Sample Text Relevance to Lake Line Policy Policy Influence Lake Line Topic 1 Lake Line Topic 2 Policy Considerations

Easements City of Lake Forest 
Park

City of Lake Forest 
Park Easement 
Agreement for On‐
Site Grinder Pump 
System 

7 Grantor's Use of 
Perpetual 
Easement Area

GRANTOR reserves the right to use the Perpetual Easement Area for 
any purpose not inconsistent with the rights herein granted; 
provided that, within the Perpetual Easement Area, GRANTOR shall 
not (i) erect any structure or fixture; (ii) plant trees; (iii) maintain any 
other obstruction that would interfere with GRANTEE'S use of the 
Easement Area. GRANTOR shall not excavate within the Perpetual 
Easement Area and shall not undertake any activity on the property 
that would disturb the compaction or unearth the Facilities or 
endanger the lateral support to the Facilities. GRANTOR shall not 
alter the surface level or‐ elevation of the ground within the 
Perpetual Easement Area.  If GRANTOR violates this paragraph, 
GRANTEE shall have the right to remove, or require removal of, any 
obstruction, or to restore, or require restoration of, the Perpetual 
Easement Area to the condition that existed before violation of this 
paragraph either of which shall be accomplished within a reasonable 
period of time and at GRANTOR'S expense.

Lake Forest Park policies on homeowner requirements for being 
responsible for structures/landscaping built in easement are more 
specific than those in the Bellevue template easement. Should 
Bellevue consider strengthening its terms?

New Policy May be 
Required

Private Improvements Easement Needs Potential Gap

Financial Policies City of Bellevue 
Utilities Financial 
Policies ‐ 2021‐
2022 Budget

Capital Investment 
Program Policies

II.C. Use of Debt The Utilities should fund capital investment from rates and other 
revenue sources and should not plan to use debt except to provide 
rate stability in the event of significantly changed circumstances, 
such as disasters or external mandates.

Resolution No. 5759 states that the City Council will establish utility 
rates/charges and appropriations in a manner intended to achieve a 
debt service coverage ratio (adjusted by including City taxes as an 
expense item) of approximately 2.00".  Please note that the Moody’s 
Investor Services rating should be Aa2 (not Aa as stated in Resolution 
No. 5759).

If additional source of funding for lake line capital investment is 
considered, the text discussion under this policy indicates that if low‐
interest sources of additional funding such as the Public Works Trust 
Fund loans could be considered over other forms of debt funding.

Policy Supports Lake Line 
Maintenance or 
Renewal/Replacement 
Activities

Utility Rates 0 Potential Gap

Grinder Pumps Washington State 
Department of 
Ecology

Washington State 
Department of 
Ecology Criteria for 
Sewage Works 
Design

C1‐10.4.1 Ownership, 
Operation and 
Maintenance 

Utilities proposing to use alternative collection systems ‐ specifically 
GP (grinder pump) , STEP and SDG systems ‐ must clearly define in 
the Comprehensive Sewer Plan who will own the systems and who 
will be responsible for operation and maintenance.  Utilities must 
also develop by ordinance or through local code a set of uniform 
standards for system design, installation, operation, maintenance 
and emergency response measures.  

Grinder pump systems can be owned by the City or property owner, 
but require amendments to the wastewater system plan and 
standards be established by City ordinance.

New Policy May be 
Required

Grinder Pumps External Regulations Potential Gap

Grinder Pumps Washington State 
Department of 
Ecology

Washington State 
Department of 
Ecology Criteria for 
Sewage Works 
Design

C1‐10.4.3 Personnel 
Qualifications

Agencies operating alternative forms of wastewater collection must 
employ staff members who are qualified in maintenance of 
alternative forms of wastewater collection, unless the agency enters 
into a comprehensive service contract with the vendor supplying the 
system.

Conversion to grinder pump service will require new employee 
training or reliance on vendors for maintenance.

New Policy May be 
Required

Grinder Pumps Maintenance Potential Gap

Grinder Pumps City of Bremerton City of Bremerton
Grinder Pump 
Agreement 
Template

N/A N/A See summary of relevant policy terms to the right. Agreement establishes ownership/maintenance guidelines.  
Homeowner is responsible for power distribution to pump 
alarm/breaker panel, manual transfer switch (if want to connect 
their own generator), line from house to pump chamber, and line 
from chamber discharge valve to public side sewer connection at 
street.  The City is responsible for pump components including 
chamber, valve, and power from pump alarm/breaker panel to pump 
motor.  Maintenance is by a maintenance contractor under contract 
with the City.

New Policy May be 
Required

Grinder Pumps Maintenance Potential Gap

Grinder Pumps Sammamish 
Plateau Water and 
Sewer District

Sammamish 
Plateau Water and 
Sewer District 
Grinder Pump 
Agreement 
Template

N/A N/A See summary of relevant policy terms to the right. Agreement establishes ownership/maintenance guidelines. The 
homeowner provides and pays for cost of power.  The grinder pump 
is owned and maintained by district.  Owner pays maintenance 
charge with utility bill.  There is no mention of ownership of the force 
main from the pump to the District system.

New Policy May be 
Required

Grinder Pumps Maintenance Potential Gap
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Grinder Pumps Sammamish 
Plateau Water and 
Sewer District

Sammamish 
Plateau Water and 
Sewer District  
Chapter 6 Sewer 
System Policies

6.3.2 Grinder Pumps In certain circumstances single‐family residential sewer customers 
must use an individual District standard grinder pump system to 
connect to the sewer collection system. The District’s policy to own, 
operate and maintain the grinder pumps used by new single‐family 
customers follows the Washington State Department of Ecology 
guidelines.

The District’s Grinder Pump Program for single‐family residential 
customers includes maintenance of the grinder pump systems. The 
Grinder Pump Program is intended to be self‐sustaining and self‐
funded, with a Grinder Pump Charge included in the sewer bill in 
addition to the standard single‐family District sewer rate.

Establishes agency responsibility for ownership and maintenance.  
Property owners fund cost of the grinder pump program.

New Policy May be 
Required

Grinder Pumps Utility Rates Potential Gap

Grinder Pumps Sammamish 
Plateau Water and 
Sewer District

Sammamish 
Plateau Water and 
Sewer District  
Chapter 6 Sewer 
System Policies

6.12.1.1.3 Policies Regarding 
Single‐Family 
Residential 
(Charges)

Multiple structures on a single‐family lot may share one grinder 
pump system if located reasonably close to each other.

Limits grinder pump systems to individual lots.  The City will need to 
decide if multiple lots can drain to a single grinder pump.  If this is 
proposed, the City should consider if the one lot with the grinder 
pump receive any compensation to account for the added burden of 
accommodating upland neighbors.

New Policy May be 
Required

Grinder Pumps Utility Rates Potential Gap

Grinder Pumps Sammamish 
Plateau Water and 
Sewer District

Sammamish 
Plateau Water and 
Sewer District  
Chapter 6 Sewer 
System Policies

6.12.1.1.5 Policies Regarding 
Single‐Family 
Residential 
(Charges)

Grinder pump customers shall pay rates sufficient to cover the costs 
of the District’s grinder pump program in addition to the base single‐
family rate.

The City will need to determine if customers converted from from 
gravity service to grinder pump service will be required to pay for the 
extra service.  This deviates from rate uniformity, but is allowed by 
the City's financial policy for additional rates or surcharge for 
extraordinary maintenance or capital costs.

New Policy May be 
Required

Grinder Pumps Utility Rates Potential Gap

Interlocal 
Agreeements

City of Bellevue 
Utilities Central 
Files

Yarrow Point 
Franchise 
Agreement 1986

15 Service and Service 
Charges

The City shall continue to provide water and sewer service to their 
customers in the Town of Yarrow Point equal in all respects to that 
provided to residents within the City of Bellevue, and the City shall fix 
service charges at the same rate for the same class of service 
whether located within the City or outside the City.

Sewer service and rates to Yarrow Point customers cannot differ 
from that provided to customers within the City.  If a lake line 
surcharge or increased rate is applied in Yarrow Point, it will need to 
be considered equal to that applied to lake lines in Bellevue.  Also, 
will need to consider if a change from gravity service to grinder 
pumps differs from service provided to customers in Bellevue.

Policy May be a 
Constraint on Lake Line 
Maintenance or 
Renewal/Replacement 
Activities

External Regulations Utility Rates Potential Gap

SEPA City of Bellevue 
Meydenbauer Bay 
Park Sewer Line 
Replacement, 
Project Files

Meydenbauer Bay 
Park Sewer Line 
Replacement
Shoreline 
Substantial 
Development 
Permit and
Determination of 
Non‐Significance 
(DNS)
Land Use Staff 
Report
File Number
16‐136213‐WG

IX. IX.
Decision Criteria

LUC 20.30R.155.B Shoreline Substantial Development Permit – 
Decision Criteria
The Director may approve, or approve with modifications if:

1. The applicant has carried the burden of proof and produced 
evidence sufficient to support the conclusion that the application 
merits approval or approval with modifications;
The applicant has demonstrated that the proposal is in conformance 
with required performance standards in the Land Use Code for work 
within the Shoreline Overlay District. 

2. The applicant has demonstrated that the proposal complies with 
the applicable decision criteria of the Bellevue City Code;
The proposal complies with all applicable decision criteria found in 
this section.

3. The applicant has demonstrated that the proposal is consistent 
with the policies and procedures of the Shoreline Management Act 
and the provisions of Chapter 173‐14 WAC and the Master Program.
As discussed in Section IV of this report, the proposal complies with 
the policies of the Shoreline Management Act, Chapter 173‐14 WAC, 
and the Shoreline Master Program.

Permits to perform rehabilitation or replacement of the lake lines 
require that the projects demonstrate conformance with the State's 
Shoreline Management Act, the City's Shoreline Master Program, and 
Bellevue City Code.  It will be important to make sure that the Utility 
maintains and adopts lake line policies that conform with these 
existing policies and codes.

Policy Change May be 
Required

Construction 0 Potential Gap
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Category Source Document Section Number Section Title Relevant Policy Statement or Sample Text Relevance to Lake Line Policy Policy Influence Lake Line Topic 1 Lake Line Topic 2 Policy Considerations

Water & 
Wastewater 
System Plans

City of Bellevue 
Wastewater 
System Plan, 
Volume 1
July 7, 2015

Chapter 2 ‐ 
Wastewater Utility 
Policies  

2.1 Wastewater 
System Policies 
Background

The general policies have been reviewed and updated by Utilities 
Department management and the Environmental Services 
Commission as part of each subsequent  wastewater system plan 
update.  The policies in this document (excluding the financial 
policies) were reviewed  by the Environmental Services Commission 
on October 4, 2012.  Financial policies are reviewed, updated and 
adopted by Council as part of each bi‐annual budget.  The financial 
policies were last reviewed by the Environmental Services 
Commission as part of the 2013‐14 budget update, on May 3, 2012 
and adopted by City Council on December 3, 2012.

Policies in the system plan are not current.  Need to assess latest 
sewer utility policies in the Bellevue City Code.

Policy Change May be 
Required

0 0 Potential Gap

Water & 
Wastewater 
System Plans

City of Bellevue 
Wastewater 
System Plan, 
Volume 1
July 7, 2016

Chapter 2 ‐ 
Wastewater Utility 
Policies  

2.2.1.2 Sewer System 
Ownership and 
Maintenance 

The utility assumes ownership and responsibility for the structural 
integrity of all sewers, mainlines, and side sewers within public rights‐
of‐way and easements dedicated to the utility, except to the extent 
that private ownership is otherwise indicated as a matter of record.  
Private property owners continue to own and be responsible for the 
construction, maintenance, protection and repair of that portion of 
the side sewer located on private property and any side sewer 
appurtenances, such as check valves (Sewer Utility Code 24.04.115).  
Private property owners also are responsible for any maintenance or 
repair associated with the misuse of utility‐owned side sewers and 
mains.

Limits City ownership to be within lake line easements. If City 
determines that Grinder Pumps should be City‐owned, will need to 
modify this policy, or acquire easements to operate and maintain 
grinder pumps on private property. 

Policy Change May be 
Required

Grinder Pumps Easement Needs Potential Gap

Water & 
Wastewater 
System Plans

City of Bellevue 
Water System 
Plan, Volume 1
June 16, 2016

Chapter 2 ‐ Water 
Utility Policies  

2.2 Facility 
Abandonment

When the Utility abandons a facility, it shall be done in a safe and 
environmentally sound manner, consistent with all applicable 
federal, state, and local regulations at the time of abandonment.

Occasionally, the Utility no longer needs some element of the water 
system infrastructure, such as a pipe, a pump station, or a reservoir. 
When a facility is abandoned in‐place, detailed as‐built records 
should be maintained in utility records. Facility abandonment should 
be done in the manner directed by the Engineering Standards.

In the case of abandoned asbestos cement (AC) pipe, standard 
practice and currently accepted environmental policy dictates that 
the City should leave the pipe in‐place. Asbestos fibers in AC pipe are 
not released or harmful unless the pipe is broken or disturbed (e.g. 
during excavation and removal). In that case, the pipe must be dealt 
with as a hazardous material, and special precautions must be taken 
to prevent fiber inhalation. For this reason, it is preferable to limit 
disturbance of this material and leave AC pipe in place in the right‐of‐
way. However, when AC pipe is abandoned in an easement on 
private property, where it is unlikely the City would be aware of 
future pipe disturbance, it should be removed by the Utility unless 
dictated by specific circumstances.

This policy would require removal of asbestos cement (AC) lake lines 
when abandoned in easements on private property.  

If a lake line is located in public right‐of‐way it should be abandoned 
in place.

The policy is silent regarding abandonment on City‐owned property 
such as public parks.

Where AC pipe removal from easements on certain private 
properties was deemed too disruptive, past Utility practice has been 
to not relinquish those easements so that the City retains 
control/responsibility for the buried hazardous material.

Policy May be a 
Constraint on Lake Line 
Maintenance or 
Renewal/Replacement 
Activities

Construction Easement Needs Potential Gap
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Weighted Risk

Lake Line RUL (R&R)
(City provided scoring)

Material (R&R)
(City provided scoring)

Couponing (2016)
(City provided scoring)

Pump/Flush Station 
Condition

Outside Influences Overflow History

Likelihood of Failure 70% Low 1 Within EUL DI or Other (Non-AC/CI) 0%-10% Wall Loss Good < 3,500 LF 0
Consequence of Failure 30% Medium 2 At/Beyond EUL (Non-AC/CI) CI or Unknown 11%-25% Wall Loss Adequate 3,500-5,000 LF 1

High 3 Beyond EUL AC/CI AC Material 26%+ Wall Loss Poor > 5,000 LF > 1

Service Area Reach Sub-Basin Reach Name
Weighted  
Total Risk

Raw 
Total 
Risk

Lake Line RUL (R&R) Material (R&R) Couponing (2016)
Pump/Flush Station 

Condition
Outside Influences Overflow History Score

11% 11% 13% 35% 10% 20%

4.52 4.40 2 2 2 3 2 2 2.35
4.58 4.56 1 2 1 3 2 3 2.31
4.40 4.26 1 2 1 3 2 3 2.31
4.04 3.66 1 2 1 3 2 3 2.31
4.64 4.14 3 2 3 3 1 3 2.69
4.29 3.95 3 3 3 3 1 1 2.40
4.00 4.14 1 2 2 2 2 2 1.89
3.43 3.59 1 2 2 2 1 1 1.59
3.77 3.55 3 3 3 2 1 1 2.05
3.48 3.46 1 2 1 2 2 2 1.76
4.54 4.96 1 2 1 2 2 3 1.96
4.71 4.85 3 3 3 2 1 2 2.25
5.05 5.15 3 3 3 2 1 3 2.45
3.96 3.94 1 2 2 2 3 2 1.99
4.31 4.39 1 2 2 2 2 3 2.09
4.32 4.40 2 2 2 2 3 2 2.10
4.47 4.51 1 2 1 3 3 2 2.21
4.38 4.36 1 2 1 3 3 2 2.21

Likelihood of Failure (Probability)

Hunts Point & Yarrow 
Point

1 COZ_A_1 FLUSH #1 TO YARROW PT PS
2 COZ_A_2 YARROW PT PS TO COZY COVE PS
3 COZ_B_1 HUNTS PT PS TO COZY COVE PS
4 COZ_B_2 FLUSH #2 TO HUNTS PT PS

Evergreen Point
5 FWR_A_1 EVG EAST PS TO FAIRWEATHER PS
6 FWR_A_2 EVG WEST PS TO EVERGREEN EAST PS
7 FWR_A_3 FLUSH #3 TO EVG WEST PS

Medina South

8 MED_A_1 FLUSH #3 TO LAKECREST PS
9

11 MED_B_1 FLUSH #4 TO MEDINA CITY HALL PS

MED_A_2 LAKECREST PS
10 MED_A_3 MEDINA CITY HALL PS

Meydenbauer Bay

Killarney

12 PKR_A_1 FLUSH #5 TO PARKERS PS
13 BEL_A_1 PARKERS PS TO LAGEN PS
14 MEY_A_1 FLUSH #6 TO MEYDENBAUER PS
15 SWL_A_1 FLUSH #7 TO KILLARNEY PS
16 SWL_A_2 KILLARNEY PS TO KC SYSTEM

Newport South
17 NWP_A_1 PLEASURE PT PS TO BAGLEY  PS 
18 NWP_A_2 FLUSH #8 TO PLEASURE PT PS



Weighted Risk
Likelihood of Failure 70% Low 1
Consequence of Failure 30% Medium 2

High 3

Service Area Reach Sub-Basin Reach Name
Weighted  
Total Risk

Raw 
Total 
Risk

4.52 4.40
4.58 4.56
4.40 4.26
4.04 3.66
4.64 4.14
4.29 3.95
4.00 4.14
3.43 3.59
3.77 3.55
3.48 3.46
4.54 4.96
4.71 4.85
5.05 5.15
3.96 3.94
4.31 4.39
4.32 4.40
4.47 4.51
4.38 4.36

Hunts Point & Yarrow 
Point

1 COZ_A_1 FLUSH #1 TO YARROW PT PS
2 COZ_A_2 YARROW PT PS TO COZY COVE PS
3 COZ_B_1 HUNTS PT PS TO COZY COVE PS
4 COZ_B_2 FLUSH #2 TO HUNTS PT PS

Evergreen Point
5 FWR_A_1 EVG EAST PS TO FAIRWEATHER PS
6 FWR_A_2 EVG WEST PS TO EVERGREEN EAST PS
7 FWR_A_3 FLUSH #3 TO EVG WEST PS

Medina South

8 MED_A_1 FLUSH #3 TO LAKECREST PS
9

11 MED_B_1 FLUSH #4 TO MEDINA CITY HALL PS

MED_A_2 LAKECREST PS
10 MED_A_3 MEDINA CITY HALL PS

Meydenbauer Bay

Killarney

12 PKR_A_1 FLUSH #5 TO PARKERS PS
13 BEL_A_1 PARKERS PS TO LAGEN PS
14 MEY_A_1 FLUSH #6 TO MEYDENBAUER PS
15 SWL_A_1 FLUSH #7 TO KILLARNEY PS
16 SWL_A_2 KILLARNEY PS TO KC SYSTEM

Newport South
17 NWP_A_1 PLEASURE PT PS TO BAGLEY  PS 
18 NWP_A_2 FLUSH #8 TO PLEASURE PT PS

Environmental 
Impacts

Land Use
Parcels 
Served

Total Flow to 
D/S PS (Storm 

1)

Approx. % 
in water 

Operational 
Access

1 Not spawning Residential Only < 50 0-100 gpm 0-60% Land, from easement/ROW/public parcel
2 (None) Public Access (Parks, etc.)50-100 101-200 gpm 60-89% Land, private lot
3 Spawning Area Essential Facility > 100 > 200 gpm 90-100% No vehicle access

+

Environmental 
Impacts

Land Use
Number of 
Customers

Flow (gpm) Location
Operational 

Access
Score

20% 20% 25% 10% 10% 15%

1 2 3 3 1 2 2.05
1 2 3 3 3 2 2.25
3 1 1 3 3 2 1.95
1 1 1 2 2 2 1.35
1 2 2 1 1 1 1.45
1 2 1 3 1 2 1.55
3 1 2 2 3 3 2.25
3 1 1 2 3 3 2.00
3 1 1 2 1 1 1.50
1 3 1 3 2 1 1.70
3 3 3 3 3 3 3.00
3 1 3 3 3 3 2.60
3 2 3 2 3 3 2.70
3 1 2 1 1 3 1.95
3 2 3 2 2 1 2.30
3 2 3 2 2 1 2.30
3 2 2 2 3 2 2.30
3 1 2 1 3 3 2.15

Consequence of Failure (Criticality)



Service Area Reach Sub-Basin Reach Name
Raw Total 

Risk
Risk Ranking
(High to Low)

Score Rank Score Rank

1 COZ_A_1 FLUSH #1 TO YARROW PT PS 4.40 6
2 COZ_A_2 YARROW PT PS TO COZY COVE PS 4.56 4
3 COZ_B_1 HUNTS PT PS TO COZY COVE PS 4.26 10
4 COZ_B_2 FLUSH #2 TO HUNTS PT PS 3.66 15
5 FWR_A_1 EVERGREEN EAST PS TO FAIRWEATHER PS 4.14 11
6 FWR_A_2 EVERGREEN WEST PS TO EVERGREEN EAST PS 3.95 13
7 FWR_A_3 FLUSH #3 TO EVERGREEN WEST PS 4.14 11
8 MED_A_1 FLUSH #3 TO LAKECREST PS 3.59 16
9 MED_A_2 LAKECREST PS 3.55 17

10 MED_A_3 MEDINA CITY HALL PS 3.46 18
11 MED_B_1 FLUSH #4 TO MEDINA CITY HALL PS 4.96 2
12 PKR_A_1 FLUSH #5 TO PARKER PS 4.85 3
13 BEL_A_1 PARKERS PS TO LAGEN/GRANGE PS 5.15 1
14 MEY_A_1 FLUSH #6 TO MEYDENBAUER PS 3.94 14
15 SWL_A_1 FLUSH #7 TO KILLARNEY PS 4.39 8
16 SWL_A_2 KILLARNEY PS TO KING COUNTY SYSTEM 4.40 6
17 NWP_A_1 PLEASURE PT PS TO BAGLEY  PS 4.51 5
18 NWP_A_2 FLUSH #8 TO PLEASURE PT PS 4.36 9

4.44 2 4.43 2

Average Raw Area Risk 
(Baseline)

3.89 6 3.81 6

4.65 1 4.57 1

4.40 3

Newport South

Average Area Weighted 
(70% LoF/30% CoF) Risk

4.22 4 4.39 3

4.08 5 4.31 5

Hunts Point & 
Yarrow Point

Evergreen Point

Medina South

Meydenbauer 
Bay

Killarney 4.31 4





Pump and Flush Station Improvements
Escalated Costs from 2015 MSA Report

Area Station Project Year Project Cost (2014) Total Cost (2014) Area Cost (2014) Reference Page Project Cost (2023) Project Cost (2023 Rounded) Area Cost (2023)
Hunts Point & Yarrow Point Flush #1 F1-1 2018-2022 5,000$                      Table 32-6 1002 6,810.87$                7,000.00$                                 

F1-2 2020-2025 75,000$                    102,163.11$            103,000.00$                             
F1-3 2023-2026 630,000$                  858,170.09$            859,000.00$                             

710,000$              

Yarrow Point YP-1 2015-2018 379,000$                  Table 5-1 57 516,264.23$            517,000.00$                             
379,000$              

Cozy Cove CC-1 2015-2018 18,000$                    Table 6-1 95 24,519.15$              25,000.00$                               
CC-2 2015-2018 567,000$                  772,353.08$            773,000.00$                             

585,000$              

Flush #2 F2-1 2018-2022 5,000$                      Table 32-7 1003 6,810.87$                7,000.00$                                 
F2-2 2020-2025 75,000$                    102,163.11$            103,000.00$                             
F2-3 2023-2026 1,230,000$               1,675,474.94$          1,676,000.00$                           

1,310,000$           

Hunts Point HP-1 2015-2018 373,000$                  Table 11-1 285 508,091.18$            509,000.00$                             
373,000$              

3,357,000$           4,579,000.00$   

Evergreen Point Flush #3 F3-1 2015-2018 75,000$                    Table 32-8 1004 102,163.11$            103,000.00$                             
F3-2 2023-2026 300,000$                  408,652.42$            409,000.00$                             

375,000$              

Evergreen West EW-1 2015-2018 352,000$                  Table 12-1 323 479,485.51$            480,000.00$                             
352,000$              

Evergreen East EE-1 2015-2018 344,000$                  Table 7-1 141 468,588.11$            469,000.00$                             
344,000$              

Fairweather 2018 306,000$                  1,071,000$           416,825.47$            417,000.00$                             
1,878,000.00$   

Medina South Lakecrest LC-1 ASAP -$                         Table 13-1 360
LC-2 2018-2022 360,000$                  490,382.91$            491,000.00$                             

360,000$              

Medina City Hall N/A 2015-2018 292,000$                  Table 3-2 32 397,755.03$            398,000.00$                             
292,000$              31.2.5 994

Flush #4 F4-1 2018-2022 5,000$                      Table 32-9 1005 6,810.87$                7,000.00$                                 
F4-2 2020-2025 75,000$                    102,163.11$            103,000.00$                             
F4-3 2023-2026 285,000$                  388,219.80$            389,000.00$                             

365,000$              
1,392,000$           

1,900,000.00$   
Meydenbauer Bay Flush #5 F5-1 2020-2025 5,000$                      Table 32-10 1006 6,810.87$                7,000.00$                                 

F5-2 2023-2026 122,500$                  166,866.41$            167,000.00$                             
127,500$              

Parkers N/A 2015-2018 413,000$                  Table 3-2 32 562,578.17$            563,000.00$                             
413,000$              31.2.4 993

Grange G-1 2018-2022 234,000$                  Table 8-1 178 318,748.89$            319,000.00$                             
234,000$              

Meydenbauer M-1 ASAP -$                         Table 15-1 434
M-2 2018-2022 343,000$                  467,225.94$            468,000.00$                             

343,000$              

Flush #6 F6-1 2018-2022 5,000$                      Table 32-11 1007 6,810.87$                7,000.00$                                 
F6-2 2020-2025 75,000$                    102,163.11$            103,000.00$                             
F6-3 2023-2026 232,500$                  316,705.63$            317,000.00$                             

312,500$              
1,430,000$           1,951,000.00$   

Lagen (excluded - constructed in 2018)

Killarney Flush #7 F7-1 2018-2022 5,000$                      Table 32-12 1008 6,810.87$                7,000.00$                                 
F7-2 2020-2025 75,000$                    102,163.11$            103,000.00$                             
F7-3 2023-2026 225,000$                  306,489.32$            307,000.00$                             

305,000$              

Killarney K-1 2018-2022 181,000$                  Table 14-1 397 246,553.63$            247,000.00$                             
K-2 2023-2027 213,000$                  290,143.22$            291,000.00$                             

394,000$              
699,000$              955,000.00$      

Newport South Flush #8 F8-1 2018-2022 5,000$                      Table 32-13 1009 6,810.87$                7,000.00$                                 
F8-2 2020-2025 75,000$                    102,163.11$            103,000.00$                             
F8-3 2023-2026 480,000$                  653,843.88$            654,000.00$                             

560,000$              

Pleasure Point PP-1 2015-2018 150,000$                  Table 17-1 510 204,326.21$            205,000.00$                             
PP-2 2023-2027 210,000$                  286,056.70$            287,000.00$                             

360,000$              

Bagley B-1 2015-2018 154,000$                  Table 16-1 471 209,774.91$            210,000.00$                             
B-2 2023-2027 210,000$                  286,056.70$            287,000.00$                             

364,000$              
1,284,000$           1,753,000.00$   

TOTAL 9,164,000$               8,494,000$           7,949,000$           -$          13,346$  12,482,969$            12,504,000$                             

Original MSA estimate includes: 
Sales Tax 9.5%
Engr, Legal, Admin 35%
Contingency 30%



Cost Escalation over time - ENR Time Adjustment for the National Average
20 City Average
Pump and Flush Station Improvements - 2015 MSA Condition Assessment Report 

2023 Index for Year A 13358.17
2014 Index for Year B 9806.5

Escalation Factor 1.36

Other System Improvements 
CCTV & Cleaning Project Costs - City of Renton, Kennydale project

2023 Index for Year A 13358.17
2018 Index for Year B 11061.75

Escalation Factor 1.21

ENR Data

2014 2018 2023

Jan 9664 10878 13175

Feb 9681 10889 13176

Mar 9702 10959 13176

Apr 9750 10972 13230

May 9796 11013 13288

Jun 9800 11069 13345

Jul 9835 11116 13425

Aug 9846 11124 13473

Sep 9870 11170 13486

Oct 9886 11183 13498

Nov 9912 11183 13511

Dec 9936 11185 13515

Average 9807 11062 13358



Source Cost Data - City of Renton, Kennydale, Cleaning Project (2018)

Pipe cleaning and CCTV, with temporary access construction

2018 Costs Escalated to 2023
Total Cost 949,168.37$ 1,146,215.50$ 
Linear Feet 4715
$/LF 201.31$       243.10$         Value used for Service Area Plans

Cleaning only 343,800.00$ 
$/LF 72.92$         88.05$            

CCTV 145,200.00$ 
$/LF 30.80$         37.19$            

Total 125.24$           

Renton Phase 2B Coupon collection and RUL determination 3 coupons, review of CCTV
Assume review of CCTV negligible to coupon & RUL

2018 Costs Escalated to 2023
V&A 64,948.00$   78,431.19$      
Confluence 9,200.00$     11,109.92$      
Ballard Marine 31,885.00$   38,504.32$      

Total 106,033.00$ 128,045.43$    

$/coupon 42,681.81$      
45,000.00$    (rounded) Value used for Service Area Plans



In-water Alt Cost of Pipes (excluding pump stations/lift stations) for Estimating Emergency Repairs

Mobilization 
(5%)

Clearing & 
Demo

New 8" Sewer 
Pipe

Sewer Lateral 
Connection w/ 

Cleanout

New Sewer 
Lateral Pipe

Sewer Line 
Connection 
(Allowance)

Restoration / 
Clean / Testing

Total
of 8" Sewer 

Pipe
of new Sewer 

Laterals
Total

Hunts Point & Yarrow Point 2,765,013$    9,965,600$       23,457,000$          1,177,000$        15,400,000$        2,850,000$             2,450,663$        58,065,276$        16,755 11,000 27,755 3,465.55$                   
Evergreen Point 1,674,007$    5,559,460$       11,792,200$          845,300$           11,060,000$        1,050,000$             3,173,173$        35,154,139$        8,423 7,900 16,323 4,173.59$                   
Medina 2,059,015$    7,873,900$       17,248,000$          856,000$           11,200,000$        1,050,000$             2,952,400$        43,239,315$        12,320 8,000 20,320 3,509.68$                   
Meydenbauer Bay 2,290,643$    5,845,140$       12,714,800$          12,714,800$      9,380,000$          2,100,000$             3,058,115$        48,103,498$        9,082 6,700 15,782 5,296.58$                   
Killarney 2,047,172$    8,336,800$       18,151,000$          663,400$           8,680,000$          1,950,000$             3,162,238$        42,990,609$        12,965 6,200 19,165 3,315.90$                   
Newport South 2,074,381$    7,247,000$       14,245,000$          1,059,300$        13,860,000$        600,000$                4,476,313$        43,561,993$        10,175 9,900 20,075 4,281.28$                   

Assumptions: Average Cost/LF = 4,007.10$                   
1) Temp Bypass not included in price per LF.
2) Permits excluded from price.
3) Bathymetric Survey exclued from price.
4) Pipe replaced in kind, so no abandonment of existing line.
5) Assumes not additional accesss / maintenance hole construction

Linear Feet
Cost / Lf of Lake Line 

Sewer
Service Area

Costs
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Project background 
The City of Bellevue’s Lake Lines are a portion of the sewer system located along the 
shorelines of Lake Washington and Lake Sammamish. The Lake Washington Wastewater Lake 
Line is the portion of the system that runs through the lake and adjacent to the shoreline of Lake 
Washington. It includes 14.6 miles of sewer line with 15 pump stations and eight flush stations 
along the shoreline.  

This infrastructure serves more than 1,000 community members in Bellevue and neighboring 
communities. However, pipes in the lake line system are aging, and the aquatic environment 
creates challenging conditions for repair and replacement activities. The Lake Washington 
Sewer Lake Line Management Plan was developed to effectively assess lake line conditions 
and plan for the management and maintenance of the lake lines. The plan will help ensure the 
City can continue to provide safe and reliable sewer service to the community. Equally 
important, it will help us protect public health and the delicate Lake Washington ecosystem. 

Report summary 
Hearing from community members is a critical part of Bellevue Utilities’ planning and decision-
making process. From July 2022 to December 2023, the project team conducted virtual public 
meetings, provided community briefings, published several online open houses with 
accompanying community surveys, and hosted a series of in-person community events to 
collect input from project neighbors and partnering jurisdictions. The project team incorporated 
community feedback into the management plan alternative analysis and environmental 
documentation. This report summarizes the Bellevue Utilities’ community outreach efforts and 
feedback received from the community.  
By the numbers  

• Engaged 21 community partners for project briefings  
• Hosted a virtual public meeting with 12 attendees 
• Hosted in-person pop-up events across eight locations 
• Engaged communities in eight languages (Simplified Chinese, Traditional Chinese, 

English, Japanese, Korean, Russian, Spanish, Vietnamese) 
• Sent two postcards to 6,342 residents each time 
• Hosted two online open houses with 1,200 total visitors throughout the project 
• Fielded two community surveys with 27 total respondents 
• Published three “It’s Your City” articles 
• Posted four social media posts 
• Published three website updates 
• Distributed 15 posters to nine community locations 
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Community engagement goals 
The project team engaged the community and local partners to: 

• Build and maintain public support by sharing how the project will benefit the community. 
• Raise awareness of the importance of Lake Washington lake line, as well as the needs, 

challenges and impacts for lake line rehabilitation and/or replacement. 
• Communicate the repercussions to the community and Lake Washington if no action is 

taken to rehabilitate and/or replace the aging lake line. 
• Lay groundwork and develop strong community relationships for future improvement 

projects that could include planning, design, and construction phases. 
• Identify the needs of audiences directly affected by lake line rehabilitation or 

replacement. 
• Share information early and often to ensure transparency and prevent surprises. 
• Provide opportunities for public input during key steps of the project and incorporate 

audience feedback into project decisions. 

Informed consent principles 
The project team followed guidelines of informed consent to provide clear and transparent 
communication about the project and opportunities for public involvement. The project team 
used the following informed consent principles during outreach: 

• Be clear about what problem the project is solving and why it is important. 
• Establish the City’s legitimacy as the right entity to solve the problem, and that it would 

be irresponsible to not address it. 
• Be transparent about who is potentially affected, the problems and opportunities that the 

solutions solve or address and the benefits to the community of managing the lake line 
in contrast to not doing anything.  

• Provide ample and early opportunities for engagement, while shifting the approach over 
time to adapt to each phase of the project. 

• Be clear and transparent about the decision-making process and share how public 
feedback will be incorporated into that process. 

Priority audiences 
The project team prioritized engagement with audiences who will be directly impacted when the 
projects outlined in this planning effort are implemented. This included people who live, work, or 
recreate in the project service areas as well as Bellevue Utilities ratepayers. Additionally, the 
project team engaged community or advocacy groups who may have interest in the lake line 
system, as well as permitting authorities, and partner jurisdictions who may have decision-
making authority on future work.  
See Appendix A for a detailed list of audiences in the project area.  
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Community engagement report 
The project team engaged community members virtually and in-person. The engagement 
approach included the following activities: 

• Briefings to local partners: Between January and March 2023, the project team 
conducted outreach to local agencies and community groups to share information about 
the project background and timeline, offer an opportunity for an in-person or virtual 
project briefing, gather initial impressions, identify concerns, and answer questions. For 
those interested in the briefing opportunity, the project team prepared a Lake Line 101 
presentation to share the project background, Programmatic EIS and Management Plan 
alternatives, evaluation factors for alternatives, and the evaluation approach before 
answering questions from participants. See Appendix B for a summary of outreach and 
briefings provided to local partners. 

• Virtual public meeting: In spring 2023, the project team encouraged community 
members to participate in the Draft Environmental Impact Statement (DEIS) public 
comment period. The project team promoted the DEIS comment period by sharing 
posters at community locations and by hosting a virtual public meeting for community 
members to ask questions or share testimony. The project team hosted a virtual public 
meeting via Zoom Webinar on April 18, 2023. The project team shared a brief 
presentation with the group describing the project and the EIS process. The team then 
facilitated a public testimony period for attendees. See Appendix C for a summary of 
the virtual public meeting. 

• Online open houses: To encourage community input, Bellevue Utilities hosted two 
online open houses on EngagingBellevue.com. The first online open house promoted 
the DEIS public comment period in spring 2023. The second online open house was to 
solicit feedback on alternatives analysis in summer/fall 2023. A total of 1,200 participants 
engaged with both online open houses to learn more about the project and share 
feedback. See Appendix D for more details about the online open houses. 

• Pop-up events: In September 2023, the project team conducted community outreach in 
parks, along trails, and at community events near the project service areas. Creating 
opportunities for engagement at community-centered events and gathering places 
allowed for those who don’t actively seek or lack resources pertaining to City-based 
projects to stay involved and to share their input. These pop-up events were designed to 
share information about the project and solicit input on the prioritization factors being 
used to analyze the project alternatives. See Appendix E for a summary of the pop-up 
events.  

• Community survey: The team hosted two opportunities to provide feedback via online 
surveys throughout this project, one for the DEIS public comment period and one during 
the analysis of potential alternatives. During the alternative selection, the team hosted a 
community survey on the project website, promoted through community pop-up events 
and other notifications. Nineteen people responded to the survey. They provided 
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information about in which services areas they live, work, or play, how they would 
prioritize consequences of lake line failure, priorities for evaluation criteria for each 
alternative, how they prefer to be notified about project updates, and any other feedback 
they wanted to share with the project team. See Appendix F for a summary of survey 
data and Appendix H for a full list of comments. 

Notifications 
The project team encouraged community participation in outreach activities through the 
following channels:   

• Multilingual postcard mailing to people living and working near the project area  
• Social media announcements on the City’s Facebook and X (Twitter) pages  
• Email notices sent to email listserv subscribers 
• Announcements on the project website 
• Articles in the “It’s Your City” quarterly newsletters  
• Multilingual flyers distributed to jurisdictional partner and popular gathering spaces near 

the project area 

See Appendix G for photo examples of project notifications.  

Key themes 
For the development of the management plan, we asked communities to provide input to help 
inform the final recommended alternatives. The project team incorporated themes from the in-
person and virtual conversations and online survey data into their analysis. What we learned 
from the community feedback includes: 

• When asked about the most important consequences to consider in the event of a lake 
line failure, the majority of people prioritized the difficulty of repair or replacement of a 
lake line, the number of customers impacted, and the risk to the environment. These 
themes were repeated in comments received throughout the project.  

• When asked about the most important evaluation factors for alternative selection, 
community members ranked impacts to land use and property easements, 
environmental impacts, and the feasibility of long-term maintenance as most important. 
This echoes the themes mentioned above. 

• Some people shared a desire to maintain Lake Washington’s water quality and to protect 
native habitat. Additionally, people expressed desire to implement a long-term and 
sustainable solution so that service can continue be provided for years to come without 
further disruption to Lake Washington or personal property. Lastly, people expressed 
concerns over the cost of the maintenance of the lake lines, but consistently encouraged 
the project team to prioritize the impacts to the community members over the cost of the 
project. 
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• Bellevue Utilities learned that most people engaging with this project lived, worked, or 
played in the Meydenbauer Bay or Medina South service areas. The team also learned 
that most people preferred that Bellevue Utilities keeps them informed about this project 
via emails, postcards, and “It’s Your City” articles. 

See Appendix H for a full list of public comments.  

Incorporating public input 
The themes reported in this document were used by the project team to verify the EIS scoping 
and to inform the preferred alternative(s) for the management plan. With the EIS and 
Management Plan now complete, Bellevue Utilities anticipates formal adoption of the 
management plan with the next update to the City’s Wastewater System Plan, currently 
anticipated in 2026. The project team is committed to ongoing engagement and will continue to 
inform the public before data collection, design or construction begins for any service area.  

Accessibility  
In compliance with Title VI, the City attached accessibility statements to all public materials: 

• For alternate formats, interpreters or reasonable accommodations, please contact 
Claude Iosso (ciosso@bellevuewa.gov or 425-452-4448) at least 48 hours in advance. 
For complaints regarding accommodations, please contact the city’s ADA/Title VI 
administrator (adatitlevi@bellevuewa.gov or 425-452-6168). If you are deaf or hard of 
hearing, dial 711. All meetings are wheelchair-accessible. 
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Appendix A – Audience spreadsheet 
 

Name  Audience category 

Beaux Arts Village Town Clerk 
 City department or other 

agency 

Bellevue Chamber   Business 

Bellevue Christian School – Three Points 
Elementary 

 
School or childcare facility 

Bellevue Parks and Recreation 
 City department or other 

agency 

Boys & Girls Club of Bellevue  School or childcare facility 

City of Bellevue Environmental Services 
Commission 

 City department or other 
agency 

City of Bellevue Marinas  Boating facility 

City of Clyde Hill 
 City department or other 

agency 

City of Medina - City Manager's office 
 City department or other 

agency 

City of Medina - Development Services 
 City department or other 

agency 

City of Medina - Public Works 
 City department or other 

agency 

City of Newcastle - City Manager's office 
 City department or other 

agency 

City of Newcastle - City Manager's office 
 City department or other 

agency 

City of Newcastle - Public Works 
 City department or other 

agency 

City of Newcastle - Public Works 
 City department or other 

agency 

City of Yarrow Point 
 City department or other 

agency 
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Name  Audience category 
Enatai Elementary School  School or childcare facility 

First Church-Christ Scientist 
 Cultural or religious 

organization 

Killarney Circle Pool  Social service 

King County 
 City department or other 

agency 

Medina Elementary School  School or childcare facility 

Medina Market  Business 

Meydenbauer Bay Yacht Club  Boating facility 

New Hope International Church 
 Cultural or religious 

organization 

Newport Hills Community Club  Neighborhood group 

Newport Yacht Club  Boating facility 

NW Lifestyle Homes  Business 

Old Bellevue Chevron Auto Repair  Business 

Overlake Golf & Country Club  Business 

Seattle Boat Company – Newport  Boating facility 

Seismic Northwest  Business 

St. Mary-on-the-Lake Peace & Spirituality 
Center 

 Cultural or religious 
organization 

St. Thomas School  School or childcare facility 

The Greater Newcastle Chamber of 
Commerce 

 
Business 

The Well Community Church 
 Cultural or religious 

organization 

Town of Beaux Arts Village 
 City department or other 

agency 
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Name  Audience category 

Town of Beaux Arts Village 
 City department or other 

agency 

Town of Hunts Point 
 City department or other 

agency 

US Army Corps of Engineers 
 City department or other 

agency 

Villaggio on Yarrow Bay  Property owners and tenants 

Virginia Mason Athletic Center  Business 

Voeller and Associates  Business 

Washington State Department of Ecology 
 City department or other 

agency 

Washington State Department of Fish and 
Wildlife 

 City department or other 
agency 

Washington State Department of 
Transportation 

 City department or other 
agency 

Wells Medina Nursery  Business 

Yarrow Bay Marina  Boating facility 

Yarrow Point Town Hall 
 City department or other 

agency 
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Appendix B – Briefing outreach summary 

Briefing outreach summary 
To offer briefing presentations to community groups, the project team sent 38 outreach emails 
and conducted six follow up phone calls to 21 community-based organizations, agencies and 
local jurisdictions, neighborhood groups, chambers of commerce, and parent teacher 
associations. The team shared project information and details for how to provide input to the 
project team. Upon request, the project team shared the Lake Line 101 presentation via email or 
presented it during a briefing. 

Generally, contacts shared appreciation for the outreach and participated in information sharing 
by distributing the email among their colleagues and peers. Few community members shared 
questions or requested briefings. Some noted the usefulness of the Lake Line 101 presentation 
and other online resources and committed to following up if questions arise. 

Notable Outcomes 

• Downtown Bellevue Residents Association requested further coordination to gather 
information to distribute through their Facebook page and will reconnect with the team 
as capacity allows.  

• The Town of Yarrow Point supported the coordination of a briefing to the Hunts Point, 
Yarrow Point, and Beaux Arts Town Councils. The project team briefed these audiences 
during a meeting in spring 2023.  

• The Medina Parent Teacher Association supported the project team in distributing a 
project update blurb in their monthly newsletter. 

 

Outreach log 

Name  Response 
Bellevue Chamber   Primary contact forwarded the outreach email to colleagues who lead 

government affairs and communications to share the information 
among Bellevue Chamber membership.  

Bellevue High 
PTSA  

Primary contact shared thanks for the information and committed to 
reaching out after reviewing resources if any questions arise. 

Downtown Bellevue 
Residents 
Association 

Primary contact responded with interest in further discussion to 
support drafting a message for the DBRA Facebook page. Next steps 
pending DBRA capacity. 

HOA for The Point 
on Yarrow Bay  

During phone call outreach, primary contact requested an additional 
email with project information, which the project team sent following 
the call. 

Hunts Point  Primary contact did not respond. However, contacts with the Town of 
Yarrow Point supported the coordination of briefings with 
municipalities. See notes in Yarrow Point communications.   
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Name  Response 
Lochleven 
Community 
Association  

Connected via follow up phone call and sent follow up email with 
more information. Primary contact shared information among 
Lochleven commissioners and expressed interest in supporting 
information sharing on NextDoor. 

Medina Parent 
Teacher 
Association  

Coordinated with primary contact to share project information blurb in 
the Medina PTA newsletter. Did not share any questions or request a 
briefing. 

Meydenbauer Bay 
Yacht Club  

Primary contact shared thanks, noted that the information provided 
was sufficient, and expressed interest in future partnership. 

Newport Yacht Club 
and HOA  

Primary contact forwarded information along to additional Newport 
Shores community contacts. None shared questions or briefing 
requests. 

Overlake Golf & 
Country Club  

Connected with primary contact during phone call outreach and 
gathered email information to share follow up information. 

WABA (Town of 
Beaux Arts)  

Primary contact did not respond. However, contacts with the Town of 
Yarrow Point supported the coordination of briefings with 
municipalities. See notes in Yarrow Point communications.   

Wetherill Nature 
Preserve  

Primary contact shared thanks, sharing positive feedback for the 
Lake Line 101 presentation, and committed to sharing the information 
among organization commissioners and following up if any questions 
arise. 

Yarrow Point     Primary contact shared information with the Town Engineer, who 
offered to coordinate presentations to Hunts Point, Yarrow Point, and 
Beaux Arts Town Councils. The project team organized a 
presentation and offered one-off follow ups. 

Additionally, the project team conducted outreach to the City of Medina, the Enatai Elementary 
School PTSA, the Enatai Neighborhood Association, the Fairweather Basin Boat Club, the 
Meydenhauer Bay Neighbors Association, the Newport Hills Community Club, the Greater 
Newcastle Chamber of Commerce, and the Vuecrest Community Association, but did not 
receive responses. 
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Appendix C – Virtual public meeting summary 
 

Poster distribution summary 

To promote the Draft Environmental Impact Statement (DEIS) virtual public meeting and to 
direct community members to where they can participate in the DEIS public comment period, 
the project team distributed 15 posters on April 4, 2023, to nine different community gathering 
spaces, including:  

• Beaux Arts Village 
• Bellevue Botanical Gardens 
• Bellevue City Hall 
• Bellevue Library 
• Crossroads Community Center 
• Hunts Point Town Hall 
• Northwest Arts Center 
• South Bellevue Community Center 
• Yarrow Point Town Hall 

The team followed up to provide virtual project materials at two locations: the Crossroads 
Community Center and the Yarrow Point Town Hall. 

Virtual public meeting summary  
The project team hosted a virtual public meeting via Zoom Webinar on April 18, 2023. The 
project team shared a brief presentation with the group describing the project and the EIS 
process. The team then facilitated a public testimony period for attendees.  

Attendance: 

Project team 

Bellevue: Angela Chung, Reilly Pittman, 
Elizabeth Stead, Linda De Boldt 

Carollo: Lara Kammereck, Cheyenne 
Thompson 

ESA: Lisa Adolfson 

PRR: Scott Burns, Conny Garcia Gaitan, 
Emma Dorazio, Morgan Calder 

Community members 

Eight people attended the virtual public 
meeting out of the 18 people who 
registered. 
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Q/A: 

• Is a combination of these different alternatives also an option? For example, use on 
shore option in some places and other options in some other areas. 

o Answer: Yes, one alternative might not be feasible in each service area, so the 
final recommendation might be a combination of alternatives. 

Testimony Comments: 

• I am not sure what kind of testimony you are looking for. 

o Response from project team: Any comments are good; you can submit written 
comments by May 8 if you don’t have anything to share now. 

• In terms of the alternatives provided, I think moving the lines off the lake, instead of 
inside it, would be safer for the ecosystem in case it breaks. There would be less 
damage to the lake if they were out of the water. I think there might be an opportunity to 
combine some of the alternatives, which would be my recommendation. My question is: 
How do the private side sewers connect to the main line and who is responsible for them 
when they are clogged? We had a bad experience with our line clogging and backing up, 
and we were told we were responsible, but the clog was exactly where it joined with the 
main line. I was told within 5 feet of that junction is the City’s responsibility.  

o Response from project team: I would say questions about the system should be 
directed to Bellevue Utilities, Angela Chung. The EIS is looking for comments on 
the environmental impact of the alternatives, or comments on the alternatives 
and the plan itself.  

o Response from project team: We will follow up with you, or you can contact 
Angela directly! 

Links shared with participants during the webinar: 

• To download a copy of the DEIS or submit electronic testimony through the survey, 
please visit: https://www.engagingbellevue.com/lake-washington-line 

• Visit the project website: https://bellevuewa.gov/city-
government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-
washington-line 

• View the Lake Line 101 presentation: https://prezi.com/p/edit/l_n1k8xgivgr/ 

• Email testimony to: LakeLineEIS@bellevuewa.gov  

Next Steps: 

• Bellevue Utilities Project Manager, Angela Chung, followed up via email with the participant 
who provided testimony during the meeting to answer his outstanding questions.  

• PRR posted the public meeting recording to the project website.  

• Any public testimony received during the DEIS comment period will be documented as 
part of the EIS process.   

https://www.engagingbellevue.com/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://bellevuewa.gov/city-government/departments/utilities/utilities-projects-plans-standards/capital-projects/lake-washington-line
https://prezi.com/p/edit/l_n1k8xgivgr/
mailto:LakeLineEIS@bellevuewa.gov
https://www.youtube.com/watch?v=5pV040TSRco
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Appendix D – Online open house summaries 
 

Online open house #1 

To share information about EIS scoping and accept scoping comments for the management 
plan, Bellevue Utilities hosted an online open house on the EngagingBellevue.com platform. 
The online open house was live from July 11, 2023, to August 31, 2023. The online open house 
shared information about the Lake Washington Lake line system, why a management plan and 
EIS are needed, and potential solutions for the aging lake lines. Information and graphics for 
four potential alternatives – a “no action” alternative (emergency repairs and continued 
maintenance only), an in-water alternative, on shore alternative, and upland alternative – were 
presented. The online open house was published in English and a summarizing text block of 
information was provide on the website in Chinese (simplified and traditional), Japanese, 
Korean, Spanish, Russian, and Vietnamese. Visitors were able to submit scoping comments 
through an online open house form available in all eight languages. The online open house had 
a total of 286 visitors during the scoping period and two EIS scoping comments were submitted 
in English.  

Online open house #2 

To share information about the alternatives analysis and to solicit feedback for the management 
plan, Bellevue Utilities hosted an online open house on the EngagingBellevue.com platform. 
The online open house was live from September 1, 2023, to November 1, 2023. The online 
open house shared information about the Lake Washington Lake line system, information and 
graphics for potential alternatives, and the alternative evaluation factors. The main focus of this 
online open house was to encourage people to take the community survey to provide input on 
the evaluation factors so the project team could incoporate commuity priorities into the analysis 
of potential alternatives. The online open house was published in English and a the community 
survey was available in Chinese (simplified and traditional), Japanese, Korean, Spanish, 
Russian, and Vietnamese. The online open house had a total of 914 visitors and 19 survey 
responses were submitted in English.  
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Appendix E – Community pop-up event summary  
 

Overview 

Hearing from community members is a critical part of Bellevue Utilities’ planning and decision-
making process. In September 2023, the Lake Washington Wastewater Lake Line project team 
conducted community outreach in parks, along trails, and at community events near the service 
area. Creating opportunities for engagement at community-centered events and gathering 
places allows for those who don’t actively seek or lack resources pertaining to City-based 
projects to stay in the know and share their input. These pop-up events were designed to share 
information about the project and solicit input on the prioritization factors being used to analyze 
the project alternatives. Residents within the service area were notified of these community 
events and the community input survey through promotions detailed below. 

Goals 

• Share information about the project and 
answer questions 

• Collect feedback from the community 
that will be incorporated into the 
management plan alternatives 
recommendation 

Promotions 

• Postcard mailer sent to residents 
• Social media posts 
• Listserv emails 
• Website updates 

Event details 

Date Pop-up location Impressions Common questions and comment 
themes 

September 6 Medina Park and 
Points Loop Trail 

24 - Expressed curiosity about 
what the project is. 

- Questions about where 
the service areas are 
located 

September 13 Meydenbauer Bay 
Park and Wildwood 

Park 

14 - Expressed curiosity about 
what the project is. 

- How will this affect me as 
a rate payer? 
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Date Pop-up location Impressions Common questions and comment 
themes 

- What happens to private 
property owners within the 
service areas? 

September 14 Bellevue Farmers 
Market 

63 - Expressed curiosity about 
what the project is. 

- How does this impact the 
environment? How will 
environmental impacts 
change based on each 
alternative? 

- Expressed concern about 
property easements. 
Prioritize that as an 
evaluation factor. 

September 21 Meydenbauer Bay 
Park and Wildwood 

Park 

6 - Expressed curiosity about 
what the project is. 

- Shared that environmental 
impact is more important 
than cost. 

September 26 Road End Beach 4 - Expressed curiosity about 
what the project is. 

- Shared that waterfront 
property owners are more 
invested in this project 
than other ratepayers. 

 

Survey responses and analysis  

Community members who were engaged during a pop-up event were provided the option to 
leave more robust feedback through an online survey. The community survey received 19 
responses.  
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Themes from the survey responses include: 

• Prioritization of the difficulty of repair or 
replacement of a lake line, the number of 
customers impacted, and the risk to the 
environment as most important consequences of 
failure. 

• Prioritized evaluation criteria were impacts to land 
use and property easements, environmental 
impacts, and the feasibility of long-term 
maintenance as most important.  

• Desire to maintain Lake Washington’s water 
quality and to protect native habitat, desire to 
implement a long-term and sustainable solution, 
and prioritization of the impacts to the community members over the cost of the project. 

• Most people engaging with this project lived, worked, or played in the Meydenbauer Bay 
or Medina South service areas. 

• Most people preferred that Bellevue Utilities keeps them informed about this project via 
emails, postcards, and “It’s Your City” articles. 
 

Incorporation of feedback 

The project team incorporated community feedback into the management plan options analysis 
and environmental documentation in the following ways: 

Topic How we used it 

Specifics about each service area Management plan development and saved for 
future planning use 

Priorities for consequences of failure 
 

Compared to our analysis and assessed different 
scenarios if community priorities were different 
than our baseline 

Priorities for evaluation criteria 
 

Compared to our analysis and factored into high-
level alternative evaluation, and saved for future 
planning use 

How to reach folks 
 

Will be used to prioritize outreach methods during 
project implementation and saved for future 
planning use 
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Appendix F – Survey data  
Public comments from community surveys can be viewed in Appendix H.  
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33.3

20

46.7

Most important consequences of failure

Difficulty of repair/replacement Number of customers impacted Risk to environment
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Appendix G – Notifications  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example of project poster Example of project postcard 

Example of It’s Your City article 
Example of project website update 
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Appendix H – Full list of public comments  
 

DEIS public comments 

After reviewing the draft EIS please share your comments. 
Entire Bellevue-managed sewer line should be inspected and areas that show concern 
should be addressed first. FYI - Its odd to ask the public what they would study without 
defining what an EIS is supposed to encompass. 
How it impacts residents 

 

Alternatives selection survey 

Is there anything specific about the area our team should know as we plan for the 
management of the lake line in your service area? 
No 
Not really 
we strenuously object to anything that dramatically encumbers our property such as 
easements that make that area unbuildable. Something must be done eventually with the line, 
but some of the proposed approaches can disproportionately harm properties served by a line 
update. We have 150' of lakefront on a small shelf of land before the bluff. Trenching and 
defining an easement across our property could seriously impact our ability to use or build on 
our property. We would want to know how the city plans to address this in the proposals. we 
do not want to see a process in which community input is simply a performative process 
because the city has already predetermined the option it wants. we also don't want internal 
priorities like the ease and convenience for staff working on this or departmental objectives 
that don't care about cost or impact on property owners don't trump the interests of citizens 
that will be affected by any changes. 
It would be terribly difficult to move the sewer lines from the water to land in Meydenbauer 
Bay. 
this could be an excellent opportunity to replace the waste water system and to potentially put 
all the utility lines underground. 
I think that residents that do NOT have waterfront property - with it's accompanying gigantic 
property values - will naturally be interested in how the cost of these improvements will be 
shared. Clearly it's in the interest of all to maintain water quality in the lake and to get in front 
of necessary system improvements - but solutions will naturally have differing costs 
associated with them. I am encouraging the City to keep the cost and cost-sharing elements 
of the project transparently in front of all residents who will be expected to participate in the 
cost of the project. 
Many families and children swim in the Meydenbauer Bay area and it is important to keep the 
water safe for them to use. 
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Why did you rank the alternatives evaluation criteria the way you did? 
I feel that we need to prioritize the environment before any work can begin. 
I think thats important 
Thinking more on long term, how the action will effect it. Want to be sustainable long term 
(good quality and little impact). And then feasibility (permits and access etc). If quality is good 
then people would be less disrupted in the long term 
Cost is important but permitting and the local people are more important 
My number one concern was how much changes might jeopardize usage of our property. The 
current lakebed solution has worked successfully for 60 years...it's unclear why this wouldn't 
be the preferred approach. If there are challenges with permits for this, keep working at 
permits and the choice of construction tech to mitigate any concerns in doing this. We do care 
about the environment, but my concern would be that the city may use concern about it to 
drive through options that disproportionately and needlessly impact us. I'm distrusting 
because previously, a city-maintained sewer line running across our neighbor's lot down the 
bluff to the lake sewer line broke. There was landslide and raw sewage that dumped onto our 
property. The city fixed the break, but did nothing to remedy the debris or sewage and 
showed complete lack of concern when we raised this with them. 
We need action and the ordering above is in my opinion the most expeditious. 
Right of way will drive the cost and impact to the community. You have left our two options, 
lining the current pipe, and a floating line. 
It needs to be taken care of so prioritization of doing it regardless of impact to 
residents/partners etc seems important to me. Cost of course is critical, but in light of the 
potential for fail and the impact to the lake quality and fish habitat etc, not as important in the 
end. 
This area is home to many. People need to be considered, but animals and environment even 
more so. 
It is a hard place to work. 
placing the new system in a logical location should be the number on criteria 
Unless you are a waterfront property owner - the environmental, ease of maintenance, and 
costs are primary. The permitting, right of way, and temporary inconvenience to property 
owners are administrative and comparatively short lived. I'm hoping the City ensures that the 
costs of special attention to high end property is paid by those property owners, and not just 
spread out to all City residents. 
I appreciate that this will be challenging for the departments involved but I feel we need to 
prioritise the impact on the environment and the ease of future repair (if/when necessary) and 
think ahead - which is something that the City of Bellevue does exceptionally well. 
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