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Executive Summary 

In accordance with Washington Administrative Code (WAC) 173-240, the City of Mercer 
Island (City) is required to have a general sewer plan (Plan) that demonstrates the City’s 
ability to provide service that meets or exceeds the requirements of the State. The Plan is 
intended to provide the City with a "living" plan that can be used and adapted to assist in 
decision making for the next 20 years. The Plan represents a large revision of the City’s last 
Plan, completed in 2003 (City of Mercer Island, February 2003). 

ES.1 SYSTEM DESCRIPTION 
The City's service area encompasses the entire island of Mercer Island (Island), which is 
located in the southern half of Lake Washington. The City has operated its sewer system 
since 1975, when it assumed ownership of a portion of the system when the Mercer Island 
Sewer District was disbanded. The City assumed ownership of the East Mercer Sewer 
District system in 1988 – see Section 2.2.1 and 3.2.1 for more details. The City's sewer 
system comprises numerous gravity collection pipes, as shown in Figure ES.1, which were 
constructed between 1955 and 1965. The Sewer system follows the steep terrain of the 
Island down toward Lake Washington and into the Lakeline sewer system. The Lakeline 
system discharges flow to King County Department of Natural Resources (KCDNR) 
interceptors at the northern and southern ends of the Island for ultimate treatment and 
disposal.  

The City is essentially built-out, with majority growth expected to occur through 
redevelopment of the Town Center. The existing system is aging and will continue to 
require investment to meet the City’s level of service goals.  

Note, the City's service area does not include small, privately owned collection systems that 
serve the Shorewood Apartment Complex and the Covenant Shores Development. 
Shorewood Apartments discharges directly to KCDNR facilities. Covenant Shores 
discharges directly to the City’s Lakeline System – See Section 2.1.2.2 for more detail.  

ES.2 GENERAL SEWER PLAN PURPOSE 
The primary purpose of this Plan is to develop a "living" document that is flexible and that 
can be readily modified to respond to ongoing redevelopment activities, such as the 
projected density growth in the Town Center, and maintenance requirements. This Plan is 
consistent with the land use designations and build-out projections detailed in the 
Comprehensive Plan of the City of Mercer Island (City of Mercer Island, 6/2016). 
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ES.3 APPROVALS 
This Plan is required to meet state, county, and local requirements and complies with the 
requirements of the Washington State Department of Ecology (Ecology) as set forth in 
WAC 246-271-040, and the Revised Code of Washington (RCW) as set forth in 90.48.110. 
This Plan is also consistent with KCC 13.24 (Water and Sewer Comprehensive Plans) with 
respect to sewer system planning. It has been reviewed under the State Environmental 
Protection Act (SEPA). King County and Ecology must review and approve the Plan. The 
City Council will approve the final Plan following all other approval processes. Approvals 
are documented in Appendix A, B, and C. (to be included at a later date). 

ES.4 POLICIES AND CRITERIA 
Polices and criteria regulate the manner that the City operates and plans for its future. The 
City's policies and criteria are detailed in the Mercer Island City Code (MICC), the 
Comprehensive Plan, City ordinance, and through adoption of this and other plans. The 
following policies and criteria are summarized in Chapter 2. The financial policies and 
criteria are summarized in Chapter 7. 

• Side Sewers
• System Maintenance
• Fats, Oil, and Grease Program
• Design Criteria
• Analysis Criteria

ES.5 CAPACITY EVALUATION 

As growth occurs, additional customer flows can exceed sewer capacity. Future growth is 
anticipated in the Town Center as it increases in density. Chapter 4 describes the 
development of flow projections and the capacity analysis of the City's Town Center area 
collection system. An existing hydraulic model of the City's Town Center area collection 
system was used as a basis to perform a capacity analysis. Capacity deficiencies and 
proposed improvements to provide sufficient capacity for future development are detailed in 
the Chapter. 

ES.5.1 Hydraulic Modeling Overview 

The City’s collection system hydraulic model was constructed using a multi-step process 
utilizing data from a variety of sources. The latest version (2016) of DHI’s Mike Urban was 
used to update the hydraulic model.  

The City conducted temporary flow monitoring to gain a better understanding of flows in the 
Town Center and calibrate hydraulic model predicted flows to actual collection system 
flows.  
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ES.5.2 Capacity Criteria 

The primary criterion used to identify capacity-deficient trunk sewers was the maximum flow 
depth to pipe diameter ratio (d/D) less than or equal to one. The d/D value is defined as the 
depth (d) of flow in a pipe during peak flow conditions divided by the pipe’s diameter (D).  

During peak wet weather conditions, water levels surcharging above the top of pipe (a d/D 
of 1) were considered deficient.   

ES.5.3 Capacity Evaluation 

The capacity evaluation was performed for only the Town Center for two land use planning 
conditions, Existing and Build-out, under a design storm.  

Sewer improvements were sized to a d/D of 0.75, which is consistent with the City’s Sewer 
Standards, approved as part of this Plan, for new pipes. 

ES.5.4 Recommended Piping Improvements 

Improvements were recommended to alleviate the capacity issues under the planning 
conditions. Improvements to provide sufficient capacity throughout the system mainly include 
upgrades to pipe diameters. Figure ES.2 illustrates the proposed sewer improvements required 
to meet the d/D criteria. A total of approximately 3,300 linear feet of pipes ranging from 12-inch 
to 16-inch are recommended to alleviate capacity deficiencies identified. 

It is recommended to expand the hydraulic model to the entire system to determine if additional 
capacity limitations exist.  

ES.6 OPERATION AND MAINTENANCE 
Regular Operation and Maintenance (O&M) is required to provide effective and efficient 
maintenance services for utility rate payers. Delayed O&M may contribute to adverse 
sewer events, including sewer backups, sanitary sewer overflows (SSOs), pipe breaks, 
etc. Chapter 5 considers the City's existing and planned O&M activities and programs and 
provides recommendations to improve existing or address future needs. These activities 
are greater than the current level of service; therefore, additional workforce may be 
required in the future to meet City goals. 

ES.6.1 Accessibility Improvements 

Continued efforts to enhance access along Easements/Right-of-Way for both pump 
stations and pipelines is recommended. In the short-term, the program is to support 
construction activities required to address items identified in the Pump Station Condition 
Assessment. The program is to consider both land easements/right-of-way and docks 
required for pump station and Lakeline sewer access. 
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ES.6.2 O&M Equipment and Services 

The O&M evaluation identified several areas where new O&M equipment and services are 
recommended, including:  

1. Consider contracting with a vendor or purchasing a boat to improve access to several
pump stations that have limited land access.

2. Obtain a maintenance agreement with contractor/consultant for ongoing/regular
supervisory control and data acquisition (SCADA) system upkeep.

ES.6.3 Lakeline and Pump Station Improvements 

A comprehensive condition assessment of the Lakeline and pump stations is 
recommended. It is expected that the Lakeline and Pump Station assessment will require a 
phased approach: 

1. The first phase should seek to establish access to the Lakeline, and pump stations.

2. The second phase should seek to conduct a comprehensive condition assessment
of the Lakeline. Previously identified high priority pump station maintenance issues
should be addressed, where possible.

3. The third phase will develop repair and replacement (R&R) needs for the Lakeline
and pump stations, as well as updates to standard operating procedures. Prioritize
improvements using risk.

The City has recently completed a pump station condition assessment and its improvement 
recommendations should be implemented in recommended time frames. Many of the small 
improvements may be implemented by City Staff or under a small works contract. 

ES.6.4 R&R Program 

Consider establishing a phased R&R Program to address pump station renewal and 
long-term management of the collection system: 

• Continue and expand the existing closed-circuit television (CCTV) inspections using
National Association of Sewer Service Companies (NASSCO) Pipeline Assessment
and Certification Program (PACP) / Manhole Assessment and Certification
Program (MACP) compliant inspection protocols.

• Continue and expand Sewer Main and Manhole replacement, and Backyard Main
Replacement activities.

• Develop a comprehensive R&R program. The program may address up to
11,000 feet (2.1) miles of pipe per year through 2029 and an additional 29,000 feet
of low and medium priority pipes, as shown in Figure ES.3. Refine the pipeline
replacement timing and prioritization as additional information is available.



18
''

10
''

16''

10''

10''

14''

16''
12

''

12
''

12'' 10''

16''

12''

10
''

12''

18''

10''
14

''

12'
'

12''
12''

10''

12'
'

18''

14
''

10''

18
''

10
''

14
''

16''

10''

18''

10''

8''

8''

8''

8''

8''

6''

8''

8''

8''

8''

8''

8''

8''

8''

8''

8''

8''

12''

10''

10''

10''

10''

10''

10
''

10''

10
''

10''

10'
'

10''

10''

10''

10'
'

10
''

10''

10
''

10''

10''

10''
10''

10''

10''

10''

10
''

10''

12'
'

10''

10''

16''

10''

10
''

10''

10''

10''

12''

12''

24
'' 12

''

21
''

18
''

SE 42nd St

SE 36th St

SE 28th St
SE 29th St

SE 80th St

83
rd

Av
eS

E

I-90 East Bound

Bonney St

E
Me

rce
r

Wa
y

SE 30thSt

SE 56th St

I-90O ff Ra m p

Brook Bay Road

SE

58th St

SE 24th St

68
th

Av
e S

E

72
n d

Pl
SE

SE 35th Pl

SE 48th St

SE 32nd St

SE 33rd St

89t
h Pl S

E

SE 60th St

SE 71st St

I-90 West Bound

SE57th St

SE 47th St

SE 46th St

SE 27th St

SE 67th St

SE 54th St

SE 34th St

62nd AveSE

SE 22nd St

SE 40th St

SE 37th St

SE38th Pl

Lewis Ln

SE 78th St

9 0
th

Av
eS

E

67
th

Av
e S

E

88
th

Pl
SE

SE25th St

61st AveSE

SE 79th St

SE 64th St

83
rd

P l
SE

SE 66th St

SE 22nd Pl

70
th

Av
eS

E

SE 72nd Pl

Dawn Dr

SE 43rd St

SE

61st St

SE 34th Pl

SE 44th St

SE 68th St

Merrimount Dr

SE 76th St

SE 30th Pl
73

rd
Av

e S
E

92
nd

Av
eS

E
SE 45th St

SE 63rd St

SE 62nd St

6 9
th

Av
eS

E

65
th 

Pl 
SE

SE 74thPl

93
rd

Av
eS

E

80
th

Av
eS

E

EDEN LN

SE 61st Pl

SE 72nd St

SE 42nd Pl

Lakeview Ln

Shore Ln

SE 50thSt

76
th

Pl
SE

63
rd

Av
eS

E

71
s t

Av
eS

E

Evergreen Ln

SE 70th St

Blackford Ln

77
th

Pl
SE

SE 39th St

W Ridge Rd

SE 72ND CU
RV

E

7 9thPlSE SE 38th St

SE50th Pl

SE
70th

Pl

SE 76th Pl

SE 69TH Pl

66
th

Av
e S

E

SE 41st St

I-90 Express Lane

79
th

Av
eS

E
I-90 West Off Ramp

Meadow Ln

87
th

Av
eS

E

92nd

Pl SE

I-90 East Off Ramp

I-90 West On Ramp

SE 53rd Pl

I-90 WB Exp From ICW
I-90 Express

ShorewoodDr

72
nd

Av
eS

E
96 th Ave SE

Island Crest
W ay

76
th

Av
eS

E

Holly

Ln

8 1
st

Pl
SE

80
th

Pl
SE

94th Pl SE

78
th

Av
e S

E

82
nd

Av
e S

E

W
Mercer Way

SE 82nd St

64
th

Av
eS

E

Blvd Pl

Holly Hill Dr

N Mercer Way

91
st

A v
eS

E

Fa
b e

nD
r

86
th

Av
eS

E

84
th

Av
eS

E

SE 59th St

60thA ve SE

Shor
ecl

ub
Dr

Maple Ln

85
th

Av
eS

E

Parkside Ln

74
th

Av
eS

E

8 9
th

Av
eS

E

88
th

Av
eS

E

81
st

A v
eS

E

Mercerwood

Dr

SE 35th St

Avalon Dr

Hillside Ln

85 thPl
SE

SE 73rd Pl

Forest Av e SE

90th Pl SE

Ridgecrest Ln

W
ShorewoodE

Shorewood

94
th

Av
eS

E

O
0 1,500 3,000

Feet

Figure ES.3 
Pipeline Replacement Prioritization 

General Sewer Plan Update 
City of Mercer Island 

Legend
Pipeline Replacement Prioritization

Low Priority
Medium Priority
High Priority

Lakeline Gravity Main
Data Unavailable
Private Pipelines
King County Pipelines
Service Area Boundary

Lake Washington

!"b

!"b

Note
Pipes without diameter
label are 8" and less





ES-8 November 2018 
pw:\\Carollo/Documents\Client/WA/Mercer Island/9925A00/Deliverables\Executive Summary.docx 

ES.7 CAPITAL IMPROVEMENT PLAN 
The Plan recommendations were incorporated into the City's Capital Improvements 
Program (CIP) for the wastewater system. The purpose of the CIP is to provide the City 
with a 20-year guideline for planning and budgeting of its wastewater system. The CIP 
consists of proposed projects, cost estimates, and a schedule.  

ES.7.1 Projects 

CIP projects are based on recommended system improvements and R&R projects. Total 
CIP costs by category are summarized in Table ES.1.  

ES.7.2 Cost Estimates 

The CIP cost estimates presented in Table ES.1 are American Academy of Cost 
Engineers (AACE) Class 4 estimates. Class 4 estimates are budget level estimates. Actual 
costs may vary from these estimates by -30 percent to +50 percent. These costs were 
determined based on the City's and Consultant’s perception of current conditions at the 
project locations. Costs presented in this chapter are in 2017 dollars (Engineering New 
Report (ENR) 20 City Index of 10532) and have not been escalated. 

ES.7.3 Schedule 

CIP projects were allocated into one of three planning periods based on technical need and 
available City resources: 

• Short-term (2019-2024)

• Medium-term (2025-2028)

• Long-term (2029-2038)

The short-term planning horizon is allocated to individual years to be consistent with the 
City’s CIP planning. Projects in medium- and long-term planning horizons do not provide 
the same level of specificity, reflecting the uncertainty in future needs and City resources. 
The project timing in this table is subject to change as the City regularly reviews and 
updates its CIP based on changing conditions and priorities. 
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Table ES.1 CIP Project Summary 
General Sewer Plan 
City of Mercer Island 

Project Type 
Total 

CIP Cost Estimate 

 CIP Phasing 
2019 2020 2021 2022 2023 2024 Short-term 

(2019-2024) 
Mid-term 

(2025-2028) 
Long-term 

(2029-2038) 
General $1,779,600 $279,800 $138,800 $104,000 $      -  $104,000 $      -  $626,600 $300,500 $852,500 

Pipe $68,164,600 $337,000 $581,300 $555,800 $631,300 $437,000 $946,500 $3,488,900 $18,668,700 $46,007,000 

Pump Station $12,453,900 $499,500 $407,000 $1,063,800 $1,100,800 $786,300 $333,000 $4,190,400 $4,563,500 $3,700,000 

Lakeline $38,355,000 $185,000 $370,000 $185,000 $185,000 $495,000 $495,000 $1,915,000 $6,195,000 $30,245,000 

CIP Total $120,753,100 $1,301,300 $1,497,100 $1,908,600 $1,917,100 $1,822,300 $1,774,500 $10,220,900 $29,727,700 $80,804,500 

Annual Cost $6,038,000 $1,301,300 $1,497,100 $1,908,600 $1,917,100 $1,822,300 $1,774,500 $1,703,000 $7,432,000 $8,080,000 
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ES.8 FINANCIAL EVALUATION 
The City operates the sewer system as a self-supporting utility. The Sewer Utility is 
designed to operate like a business, charging rates for the purpose of removing sewer from 
City residents. All expenses are supported through rates charged to City residents and 
businesses. The City also has a financial policy of funding capital projects on a pay-as-you-
go basis, however, the City will occasionally finance major capital projects with debt.  

A projection of the annual utility revenues, expenses, and fund balances for the next six 
years, based on the 2017-2018 adopted biennial budget and changes expected to occur in 
the various categories over the subsequent six-year period. These changes are anticipated 
to be a result of new customers, declining water use (the basis for commercial and public 
sewer rates), general inflation, anticipated changes to the capital reinvestment plan and 
other related factors. This type of forecast is routinely used by Finance staff for planning 
purposes only. Based on this projection, the City will be able to fund the proposed CIP on a 
pay-as-you go basis.  

The financial evaluation does not set billing rates. Rates are set by the City Council with a 
recommendation from the Utility Board. City staff and public provide input as part of the 
Utility’s budget adoption. 

The City has prudently issued little debt over the years, maintaining a sizable debt capacity. 
The City has consistently followed a conservative fiscal management policy, which is 
reflected by the Aaa rating from Moody’s Investors Service (2017). The City has no 
immediate plans to issue additional debt. However, if this action becomes necessary, the 
City can expect a proposed bond issue to receive a similarly favorable credit rating and, 
therefore, to sell at lower interest rates than would otherwise be possible. 

When grant opportunities are available and line up with current Sewer Utility capital 
reinvestment needs, City Staff pursue grant opportunities. However, there have not been 
many grants available to the Island in recent years.  
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Chapter 1 

SUMMARY AND INTRODUCTION 
The City of Mercer Island (City) is updating its General Sewer Plan (Plan) to provide a road 
map for redevelopment and maintaining a high level of service for existing customers. The 
City's service area encompasses the entire island of Mercer Island (Island), which is 
located in the southern half of Lake Washington, as shown in Figure 1.1. The City is 
essentially built-out, where majority growth is expected to occur through redevelopment of 
the Town Center. The existing system is aging and will continue to require investment to 
maintain a high level of service. The Plan is intended to provide the City with a "living" plan 
that can be used and adapted to assist in decision making for the next 20 years. 

The City has completed three previous sewer plans: 

1. Sewer System Comprehensive Plan - Final Report (City of Mercer Island, 
January 1987), 

2. Comprehensive Sewer Plan Update (City of Mercer Island, March 1995), and 

3. General Sewer Plan (City of Mercer Island, February 2003). 

The 1987 plan was a Comprehensive Sewer Plan that identified areas where infiltration and 
inflow (I/I) exceeded Metro's (now King County Department of Natural 
Resources (KCDNR)) allowance of 1,100 gallons per acre per day (gpad), and identified 
capacity concerns in two basins. The 1995 plan was an update limited specifically to the 
condition of the Lakeline System and evaluation of a few select basins. The 2003 plan 
provided a comprehensive evaluation of the system and guided the City in its single largest 
capital improvement project since the construction of the system, the Sewer Lakeline 
System Replacement of Reach 3.  

This Plan was prepared in accordance with requirements of WAC 173-240-050, which is 
administered by the Washington State Department of Ecology (Ecology), and meets the 
requirements of the Washington Growth Management Act. 

1.1 BACKGROUND AND GOALS  
The City has operated a majority of its sewer system since 1975, when the Mercer Island 
Sewer District was dissolved. The City's sewer area also includes the East Mercer Sewer 
District, which previously operated as a separate agency and provided sewer services for 
252 acres on the northeast part of the Island. The City's service area coincides with the City 
boundaries that encompasses the entire Island. It does not include small, privately owned 
collection systems that serve the Shorewood Apartment Complex, which discharges directly 
to KCDNR facilities.  
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The City's sewer system comprises numerous gravity drainage basins that follow the steep 
terrain down toward Lake Washington and into the Lakeline system. The Lakeline system 
discharges flow to KCDNR interceptors at the northern and southern ends of the Island for 
ultimate treatment and disposal through a series of pump stations and gravity mains within 
Lake Washington.  

1.1.1 Previous Plans 

Ecology mandated that no sewage overflows into Lake Washington would be allowed after 
July 1, 1988. This mandate became the driving force behind the 1987 plan, whose goals 
were to prevent overflows into Lake Washington and to provide conveyance capacity for 
existing and future users. The 1987 plan included an assessment of the sewer system's 
capacity and reliability, and limited testing for I/I. This testing showed that I/I in portions of 
the northern half of the City's sewer system exceeded the Metro allowance of 1,100 gpad. 
The 1987 plan recommended that the City improve the reliability of its sewer system by 
disconnecting sources of inflow to show immediate results, with the provision that infiltration 
might need to be addressed in the future.  

The 1995 plan further investigated issues identified in the 1987 plan and made 
recommendations to address these issues. This investigation included a condition 
assessment of the Lakeline system. The cast iron portions were found to be structurally 
sound. The asbestos cement (AC) portions, although they were found to have sufficient 
pipe strength at the time, exhibited brittleness and had inadequate ground cover, making 
these portions of the pipe a notable risk. The Lakeline has limited points of access, so the 
1995 plan recommended developing an emergency response plan to deal with operational 
problems along the Lakeline system. The 1995 plan further investigated the sources of 
I/I that were noted in the 1987 plan by using smoke testing and closed-circuit 
television (CCTV) inspection. This investigation pinpointed significant sources of inflow and 
recommended that those sources be disconnected. The CCTV inspection also noted areas 
of root intrusion, deteriorated joints, and portions of the pipe that showed structural 
deficiencies.  

The 2003 plan provided a guide for future redevelopment and to define elements required 
for continued reliable sewer service, while protecting the environment. The Plan addressed 
important changes in federal regulations and local requirements, including the listing of 
endangered species in Lake Washington, I/I requirements from KCDNR, and Capacity, 
Management, Operation, and Maintenance (CMOM) requirements. A hydraulic model was 
developed to identify improvements needed to meet future growth in the Town Center and 
evaluate the Lakeline System. The plan summarized recommendations for the now 
completed Lakeline Replacement Project, which was the single largest capital project since 
the construction of the sewer system. The plan also documents operation and 
maintenance (O&M) procedures and issues, including FOG policies.  
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A capital improvement program (CIP) was developed and a financial evaluation was 
conducted to recommend methods to fund the CIP.  

1.1.2 General Sewer Plan Goals 

The primary purpose of this Plan is to develop a "living" document tha t is flexible and that 
can be readily modified to respond to ongoing redevelopment, such as the anticipation for 
the Town Center, and maintenance. This Plan is consistent with the land use designations 
and build-out projections detailed in the Comprehensive Plan of the City of Mercer 
Island (City of Mercer Island, 6/2016). 

The goals of this General Sewer Plan include: 

• Prepare the Plan in compliance with WAC Chapter 173-240-050. 

• Prepare the Plan to be consistent with King County Code 28.84.050 (pages 28-50). 

• Incorporate the newest regulations, studies, and ordinances. 

• Use the most recent information to identify improvements needed to meet future 
Town Center growth. 

• Incorporate rehabilitation and renewal of the existing system.  

• Evaluate current O&M practices. 

• Present a clear and concise CIP and implementation strategy. 

1.2 RELATED DOCUMENTS 
The Plan relies on previous plans, studies, and reports for guidance and technical 
information. A brief summary of related documents are provided below. 

King County Comprehensive Plan 2012 (King County, November 2013). Establishes an 
overall direction for land use planning in King County. 

City of Mercer Island Engineering Standards, Sanitary Sewer System Division 7 (City of 
Mercer Island, 2009). Provides specifications and design criteria for sanitary sewer systems 
within the City's service area. 

Maintenance Work Design Project (City of Mercer Island, 2001). Documents processes and 
procedures used in maintaining the sewer system. 

Telemetry System Strategic Plan (CDM, 2002). Assesses the City's instrumentation, 
telemetry, monitoring, and control systems for the water and wastewater treatment utility. 

Criteria for Sewage Works Design (Ecology, 2008). Provides guidance for the design of 
municipal sewer systems and establishes minimum requirements in the State of 
Washington. 
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King County Code, 28.84.050. Defines King County's sewage disposal rules and 
regulations under Title 28 - Metropolitan Functions, Chapter 28.84 Water Pollution 
Abatement. 

King County Countywide Planning Policies (King County, December 2012). Provides 
framework for comprehensive plans for King County and cities within the County. 

Regional Wastewater Service Plan Comprehensive Review (June 2014). Review and 
update of the Regional Wastewater Service Plan adopted in 1999, which documents King 
County's capital improvement plan for wastewater services. 

Town Center Plan, Mercer Island 1994. Established design guidelines and code 
requirements for the Town Center. An update to the plan is underway, referred to as the 
Town Center Visioning Process or 2015 Town Center Code Update process.  

Washington Administrative Code, Title 173. Defines the structure of general sewer plans.  

1.3 APPROVALS 
This Plan is required to meet state, county, and local requirements, and complies with the 
requirements of Ecology as set forth in WAC 246-271-040, and the Revised Code of 
Washington (RCW) as set forth in 90.48.110. This Plan is also consistent with King County 
Code (KCC) 13.24 (Water and Sewer Comprehensive Plans) with respect to sewer system 
planning.  

King County and Ecology must review and approve the Plan. In King County, the Plan will 
be reviewed by the Utilities Technical Review Committee (UTRC) and approved by the 
King County Executive. Since Mercer Island does not serve unincorporated King County, 
King County Council approval is not necessary. Note, no adjacent utilities and local 
governments have jurisdiction to assess consistency with ongoing and adopted planning 
efforts outside King County and Ecology. The Adopting Resolution is included in 
Appendix A. See Appendix B for the State Environmental Protection Act (SEPA) and 
Determination of Non-Significance (DNS) documents. See Appendix C for the agency and 
King County comments. 

1.4 ORGANIZATION AND CONTENTS 
A brief summary of the contents of each chapter of this General Sewer Plan are provided 
below. 

Chapter 2 - Planning Considerations. Summarizes policies, criteria, and standards. Defines 
the existing sewer service boundary, land use, and surrounding area characteristics. 
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Chapter 3 - Existing Sewer System. Describes the existing sewer system components. 
Sewer system design criteria are presented and City standards that are more stringent than 
Ecology's are highlighted. 

Chapter 4 - Collection System Analysis. Presents flow projections and pipe capacity 
evaluation for the Town Center, using the updated and calibrated hydraulic model, and the 
lift station capacity evaluation. Summarizes existing condition assessments for the 
collection system and establishes a remaining useful life (RUL) for the gravity collection 
system.  

Chapter 5 - Operation and Maintenance. Describes the City's O&M practices, documents 
ongoing maintenance issues, and recommends programmatic changes to address O&M 
issues. 

Chapter 6 - Capital Improvement Program. Establishes recommended CIP projects to meet 
the City's sewer system needs through 2035. Provides cost estimates (in 2016 dollars) and 
anticipated scheduling of both individual and programmatic improvements.  

Chapter 7 - Financial Analysis. Presents an analysis of the City's current sewer funding and 
a discussion of alternative methods of financing CIP projects. 
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Chapter 2 

PLANNING CONSIDERATIONS 
Planning considerations for the City of Mercer Island (City) sewer system are presented in 
this Chapter. The sewer service area, history, and surrounding area characteristics are 
summarized. Land use and zoning are presented and are used in subsequent chapters to 
predict future sewer flows. Regulatory considerations and City policies and criteria are 
summarized to provide direction and set the requirements for the entire General Sewer 
Plan. 

2.1 SEWER SERVICE AREA AND RELATIONSHIP WITH 
KING COUNTY 

The City is responsible for the collection and conveyance of sewerage within its service 
area to King County Department of Natural Resources (KCDNR) facilities for treatment, 
except the private Shorewood collection system.  

2.1.1 Sewer Service Area 

The City's Sewer Service Area coincides with the City boundaries, which encompasses the 
entire Island. There are two small privately owned areas near I-90, as shown in Figure 2.1. 
Two KCDNR facilities flow eastward conveying sewage off Mercer Island (Island) to the 
KCDNR's treatment facility in Renton. 

2.1.2 Interagency Agreements 

Interagency agreements serve as legal documents for the conveyance of sewage 
generated within one agency to the facilities of another agency. The City has an agreement 
with KCDNR.  

2.1.2.1 KCDNR Agreement for Sewage Treatment and Disposal 

On April 26, 1961, the City and KCDNR (formerly known as Metro) entered into an 
agreement for KCDNR for treatment and disposal of sewage generated within the City, 
which are provided for reference in Appendix D. The original agreement was amended on 
March 19, 1985 to extend the agreement by an additional 20 years. The amended 
agreement will continue in full force until July 1, 2036. 

The agreement stipulates that Mercer Island will send all sewage to King County. It does 
not limit the amount of sewage flow or stipulate water quality limits for domestic sewage.  
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All of Mercer Island’s sewage discharges to KCDNR interceptors located on the Island 
within the City’s service area. Sewage collected north of SE 40th St flows to the KCDNR 
North Pump Station. Sewage collected south of SE 40th St flows to the KCDNR South 
Mercer Pump Station. All sewage from the City is treated at the King County South 
Treatment plant in Renton.  

King County facilities within Mercer Island’s service area are described in Chapter 3 - 
Existing System. 

2.1.2.2 Private Collection Systems  

Shorewood Apartments and the Covenant Shores Development each have privately owned 
collection systems. Shorewood Apartments is located south of I-90; its sewage is 
discharged north under I-90, directly into KCDNR facilities. The Covenant Shores 
Development is located north of I-90; its sewage is discharged north into the City-owned 
Lakeline where it flows east towards PS 11 and then into KCDNR facilities.  

2.2 SEWER SERVICE AREA HISTORY 
The City's sewage system was constructed in the 1950s and 1960s, and includes several 
sewer drainage basins. The steep topography of the Island allows the City to take 
advantage of the gravity flow; pump stations are used only to convey flow around the Island 
and into KCDNR facilities located within the City. 

2.2.1 General History of Sewer Service in the City of Mercer Island 

The majority of the sewage system was constructed in stages by the Mercer Island Sewer 
District through three Utility Local Improvement Districts (ULID) in 1955, 1958, and 1965. 
ULID 1, constructed about 1956, encompassed the northeastern corner of the Island. The 
City assumed control of these systems in 1975 when the Mercer Island Sewer District was 
dissolved. ULID 2, constructed in 1960, occupied the northern portion of the Island, 
excluding Shorewood Apartments, Covenant Shores Development, and the East Mercer 
Sewer District. ULID 3, constructed after 1964, covered about 2,340 acres on the southern 
half of the Island. The sewage system within the East Mercer Sewer District is believed to 
have been constructed in the 1950’s as part of the Mercerwood plat development. The City 
assumed control of this system in 1988.   

Within ULID 1, the Lakeline pipes were constructed of asbestos cement (AC). A portion of 
this AC pipe in the lake was replaced in the early 1960s with cast iron (CI) pipe as part of 
the Metro North Mercer Island Interceptor project. A second portion of the AC pipe in the 
lake was replaced in 2011 with ductile iron (DI) pipe as part of a City Lakeline Replacement 
project. The portions of the Lakeline constructed within ULID 2 and 3 were constructed of 
CI pipe.  
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2.2.2 Onsite Sewage Disposal Systems 

Septic systems within Mercer Island’s service area are under the purview of Seattle/King 
County Public Health. The City does not actively monitor the location of septic systems. 
Most properties are connected to the public sewer system. With the ongoing re-
development of single-family properties on the Island, it is expected that most, if not all, 
septic systems have been decommissioned. 

Policies 3.1, 3.2, and 3.3 in the Utilities Element of the City’s Comprehensive Plan pertain 
to septic tanks.  

2.3 SURROUNDING VICINITY CHARACTERISTICS 
Mercer Island is a narrow island with steep sides located in the southern half of Lake 
Washington. The features of the Island are the result of glacial action and the erosion 
caused by receding glaciers. 

2.3.1 Topography 

Mercer Island has a large slender plateau that extends from north to south down the center 
of the Island, as shown in Figure 2.2. According to the North American Vertical Datum 
of 1988 (NAVD 88), the highest point on the Island is 394 feet near Rotary Park. The 
remainder of this narrow plateau is above 300-feet. Steep ravines, which surround most of 
the Island, extend from the plateau down to the shoreline, near an elevation of 18 feet. 
Northwest of the north-south-oriented plateau is a valley that falls below the 100 feet of 
elevation. This valley includes the Town Center and the Luther Burbank Park areas, which 
separates the narrow plateau from First Hill in the northwestern corner of the Island. First 
Hill is near an elevation of 300 feet. 

2.3.2 Critical Areas 

On November 21, 2005, the City adopted a Critical Areas Ordinance, which is reflected in 
Chapter 19.07 of the Mercer Island City Code (MICC). The purpose of the Critical Areas 
Ordinance is, pursuant to MICC 19.07.010, inclusive of the following: 

A. To designate and protect critical areas as mandated by Chapter 36.70A RCW; 

B. To include best available science in developing policies to protect the functions of 
critical areas as mandated by Chapter 36.70A RCW; 

C. To prevent undue hazards to public health, safety, and welfare by minimizing 
impacts to critical areas; 

D. To implement the city’s comprehensive plan; and 
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E. To respond to the goals and objectives of the Washington State Growth 
Management Act, while reflecting the local conditions and priorities of Mercer Island.  

Regulated critical areas on Mercer Island are identified as watercourses, wetlands, 
geohazard areas (including, seismic, landslide, and erosion hazard areas and steep 
slopes), and wildlife habitat conservation areas. Shoreline areas are not included within the 
definition of “critical areas.” Pipelines or facilities constructed in areas of steep slopes 
require careful consideration to minimize future hazards. Figure 2.3 shows slopes in two 
different categories: less than 15 percent, and greater than15 percent. As mentioned 
previously, the steep slopes occur predominantly on the perimeter of the Island, thus 
resulting in the numerous gravity drainage basins. 

Seismic activity is common in the Puget Sound region. One of the major faults in this region 
is the Seattle Fault, which has an east-west orientation. Geologic evidence, as well as 
gravity surveys, indicates that the position of this fault can be approximated by I-90, which 
crosses the northern end of the Island. The National Earthquake Hazards Reduction 
Program (NEHRP) publishes general seismic categories to aid in design and construction, 
which are shown for the Island in Figure 2.4. Categories relate to the structural 
requirements that are incorporated into national and local building codes, where "A" is the 
most permissive and "F" is the most restrictive. Categories are a function of both the 
seismic vulnerability and the criticality of land use or building type. 

2.3.3 Geology 

The Vashon glacier formed many of the current day features in and around the Island. The 
Vashon glacier carved out Lake Washington and deposited glacial till on the higher 
elevations of the Island. Closed depressions within the till are poorly drained, which led to 
the formation of organic soils. As the glacier receded, large amounts of water discharged 
from the glacier sorted the gravel and sand within the glacier as the gravel and sand 
settled. These gravelly sandy layers of glacial outwash range in thickness from 4 to 
100 feet. Silty lacustrine sediments are found on the steep slopes in the valley that 
separates First Hill, in the northwest portion of the Island, from the narrow plateau in the 
center of the Island.  

2.3.4 Soils 

Island Soils are glacier deposits with slow to medium runoff potential with limited infiltration. 
A more steeply sloped area may have rapid to very rapid runoff potential. Alluvial and 
terrace soil deposits along the steep slopes and shorelines of the Island and in the valley, 
separate the First Hill from the remainder of the Island. Characteristics of the alluvial and 
terrace soil deposits may vary, but are generally well drained. Seasonal high groundwater 
levels occur throughout the Island, with strong local variability depending on soils and 
slope. Seasonal and annual variability should be expected, since groundwater levels on the 
Island are based solely on local precipitation, except on shorelines.  
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2.3.5 Climate 

Maritime air from the Pacific Ocean is the major climate feature for Mercer Island, and the 
Puget Sound region, leading to pronounced wet and dry seasons. Average annual rainfall 
for Mercer Island is 36 inches. The majority of the rain occurs as low-intensity, long duration 
storms, but occasional thunderstorms and intense rainfall events do occur. 

Seventy-five percent of the rainfall occurs between October and March. During this time, 
the Puget Sound area is characterized by low clouds and relatively high humidity. High 
groundwater levels and stream flows on the Island can occur during the wet winter season 
and in the spring. 

Average temperatures on the Island range from the mid to high 50's to the high 70's during 
the summer and mid-30's to upper 40's and low 50's during the winter. During a typical 
winter, the ground frost level averages 4 to 8 inches; however, it can extend as deep as 
15 inches during extended cold periods with no snow cover. 

Mercer Island exhibits local wind patterns that are influenced by the "lake effect" caused by 
temperature differences between Lake Washington and the Island. 

2.3.6 Water Resources 

Mercer Island is an Island surrounded by Lake Washington, which is one of the largest 
lakes in the State of Washington. The Sammamish and Cedar rivers are the primary 
tributaries to the Lake and the Hiram Chittenden Locks are the sole outlet of the Lake. Lake 
Washington is a salmon bearing water body. The level of Lake Washington is regulated by 
the Hiram Chittenden Locks that is operated by the U.S. Army Corps of Engineers (Corps), 
located in the Ballard Area of the City of Seattle. The Corp maintains the Lake level within a 
2-foot ranges between 20-feet (winter) and 22-feet (summer). The winter elevation is 
maintained to allow for annual maintenance, minimize wave and erosion damage and 
provide storage space for high-flow. The Lake level is increased for the summer to ensure 
adequate flows for lock operations, fish passage, and to meet water quality objectives. 

The City has cataloged water courses in the Stormwater management system on the 
Island, which is shown in Figure 2.5. Sanitary sewer overflows into the mapped water 
courses have the potential to impact the environment. The City does not have lakes or 
ponds due to its steep topography. Note, the City’s data does not differentiate between 
natural and artificial water courses or perennial and ephemeral flows. The City is currently 
refining its water course data to better manage its water courses.  
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Mercer Island’s water courses tend to be short and relatively steep as a result of the 
Island's topography. The individual drainages are small (i.e., none are larger than about 
300 acres), and many exhibit perennial flow, at least in their lower reaches. Many of the 
watercourses flow in steep narrow canyons with forested slopes. Nearly all of the 
watercourses have been impacted by the extensive development that has occurred over 
most of the Island. Particularly near the shoreline, many of the banks are armored or the 
watercourses are tight-lined with pipes. 

2.3.7 Water Supply 

The City’s water supply and distribution system is described in the 2015 Water System 
Plan (City of Mercer Island, 2015). A map of City water facilities is shown in Figure 2.6. The 
City purchases all of its supply from Seattle Public Utilities (SPU). The City’s water system 
consists of over 115 miles of distribution main, two above-ground storage tanks located at 
the reservoir site, and over 85 pressure reducing stations to manage service pressures in 
the Island’s steep terrain. Additionally, the City maintains one well that is independent from 
the distribution system and is utilized solely for water supply in the event of an emergency.  

Proper design of both sewer and water infrastructure has mitigated the risk of sewer system 
impacts on the drinking water facilities. All sewer collection and water distribution pipes are 
designed with adequate separation, and additional protections where warranted. The City 
maintains sanitary control on its drinking water facilities and supply taps from Seattle Public 
Utilities. The City's sole emergency well is adequately set back from sanitary sewer 
facilities, per regulatory standards.  

2.4 LAND USE 
The 2010 census reported the population of the City was 22,699. In 2012, the City had 
9,952 total housing units and 6,581 jobs. The population is expected to increase to 26,000 
for build-out conditions under current land use zoning. Within the foreseeable future, land 
use zoning is not expected to change. 

2.4.1 System Land Use Zoning 

Land use zoning in the City is primarily residential, as shown in Figure 2.7 and Table 2.1 
and Figure 2.7. The majority of the commercial and multifamily development is located in 
the Town Center and along the Interstate 90 corridor. There is no industrial land use within 
the City. Town Center zoning provides flexibility to encourage mixed-use development. No 
changes in zoning are proposed in the future, except for the Town Center. 
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Table 2.1 Mercer Island Zoning 
General Sewer Plan 
City of Mercer Island 

Zoning District Land Use Area (acres) 
B Business 3 

C-O Commercial 19 

MF-2, 2L, 3 Multiple Family 99 

P Public Institution 184 

PBZ Planned Business Zone 15 

R-8.4, 9.6, 12, 15 Single Family 3,705 

TC Town Center 77 

Total  4,102 

2.4.2 Town Center Zoning 

The City is essentially at build-out, with most growth occurring in the Town Center. The 
Town Center Plan is expected to develop into mixed-use commercial/office and residential. 
The City underwent a Town Center visioning process during the same time frame as the 
Plan update (approved June 2016) that will update the future zoning of this area. For the 
purposes of the Plan, the Town Center zoning is based on the approved zoning at the time 
of the Plan (December 2015), shown in Figure 2.8. Note, the changes proposed in the 
Town Center visioning process will reduce density; therefore, use of approved zoning was 
considered conservative.  

2.5 REGULATORY CONSIDERATIONS 

2.5.1 Washington State Department of Ecology 

Washington State Department of Ecology (Ecology) defines the objectives and content of a 
general sewer plan in Section G1-3 Criteria for Sewage Works Design, more commonly 
known as the "The Orange Book." This Sewer Plan complies with these guidelines as well 
as with those listed in WAC 173-240-050. 

2.5.2 Growth Management Act 

As required by the 1990 Growth Management Act (GMA), the City must serve the sewer 
needs of its planned growth within the next 6 years of this Sewer Plan. For the City, the 
planned growth is focused on redevelopment, specifically redevelopment of the Town 
Center. The City's Comprehensive Plan update was ongoing during the development of this 
Plan. Land use incorporated into the flow projections were based on the adopted land use, 
not draft information. A sewer system assessment will be completed and used to develop a 
capital improvements project (CIP) to accommodate the planned growth.  
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2.5.3 2017 King County Comprehensive Plan 

The King County Comprehensive Plan 2017 (King County, December 2017) was adopted 
by the King County Council December 2016 and updated in December 2017. The 
Comprehensive Plan is the fifth major update to the King County Comprehensive Plan. The 
GMA requires that comprehensive plans achieve a set of 13 planning goals and address 
planning in terms of capital facilities and utilities. Chapter 9, titled "Services, Facilities, and 
Utilities," discusses sanitary sewers and wastewater treatment. King County and adjoining 
sewer utilities are to prioritize the replacement of onsite sewer systems with service from 
public sewers where available.  

2.5.4 KCDNR Regional Wastewater Services Plan 

Adopted by King County in 1999, the Regional Wastewater Services Plan (RWSP) outlines 
a "number of important projects, programs, and policies for King County to implement 
through 2030 (KCDNR 2015)." Of those programs, Regional infiltration and inflow (I/I) 
Control directly impacts the City.  

2.5.5 Environmental Species Act 

The Endangered Species Act (ESA) is a federal regulation that restricts municipalities from 
activities that could deteriorate water quality in areas that are the natural habitat for species 
listed under the ESA. The Pacific Northwest is under the jurisdiction of the National Marine 
Fisheries Service (NMFS), which can list a species as endangered or threatened under the 
ESA. Endangered species are classified as those in danger of extinction; threatened 
species are considered "likely to become endangered in the foreseeable future." Both 
classifications are protected by the ESA upon listing. NMFS is allowed to issue protective 
regulations to ensure conservation of endangered species under Section 9. The same 
regulations can apply for threatened species, but the 4(d) Rule allows NMFS to provide 
exceptions to the Section 9 regulations. 

In 1999, Chinook salmon, Puget Sound trout, and Costal Bull trout were listed as 
threatened species under the ESA. Part of the habitat for these species is Lake 
Washington; therefore, the listing of these species will have a regulatory impact on the 
Island. One of the regulations in Section 9 of the ESA prohibits the "take" of a listed 
species. Under the ESA, "take" is considered to be activities that lead to the intentional or 
unintentional harm of a listed species. Wastewater discharge is an activity that can lead to 
the incidental "take" of a listed species; therefore, the City has enacted a practice that 
prohibits overflows from the sewer system. Additionally, it is recommended that 
maintenance and construction activities associated with the Lakeline should be scheduled 
so that they do not interfere with the migration or breeding practices of listed salmon 
species.  
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2.5.6 Phase II Municipal Stormwater General Permit 

The City’s Phase II Municipal Stormwater General Permit (MSGP) largely pertains to its 
stormwater system. The MSGP does not allow illicit connections of sanitary sewer to 
stormwater systems or direct inflow of stormwater systems into the sanitary sewer. As such, 
any sanitary sewer overflow (SSO) that may reach surface water or groundwater is 
considered an unpermitted discharge to waters of the state under state law. 

2.6 POLICIES AND CRITERIA 
Polices and criteria regulate the manner that the City operates and plans for its future. The 
City's policies and criteria are detailed in MICC, the Comprehensive Plan, City ordinance, 
and through adoption of this and other plans. Policies and criteria for sewer service, side 
sewers, maintenance and the Fats, Oil, and Grease (FOG.) program have been 
summarized in Table 2.2 through Table 2.5. Tables 2.6 and Table 2.7 summarize design 
and analysis policies and criteria. Note, financial policies and criteria are presented in 
Chapter 7. 
 
Table 2.2 General Service Policies 

General Sewer Plan 
City of Mercer Island 

Policy Type Policy Source 
Service 
Statement 

The city of Mercer island desires to protect, promote and 
preserve the public health, safety and welfare of its 
citizens through best management practices of its public 
water system. 

MICC 
15.06.010 

Ownership City Ownership of Sewer Facilities. The sewer system is 
owned and operated by the city, except to the extent that 
private ownership is otherwise indicated as a matter of 
record. Such public facilities typically include mains, pump 
stations, or manholes. 

MICC 
15.06.050.A 

Required 
Connections 

All structures which contain facilities for the disposal of 
sewage shall be connected to the public sewer system (Ord. 
14C-03 § 2). 

MICC 15.06.060 
 

Septic Tanks The City shall require that all new development be 
connected to the sewer system. 

Com Plan 3.1 

Septic Tanks Existing single-family homes with septic systems shall be 
allowed to continue using these systems so long as there 
are no health or environmental problems. If health or 
environmental problems occur with these systems, the 
homeowners shall be required to connect to the public 
sewer system. 

Com Plan 3.2 

Septic Tanks Any septic system serving a site being re-developed must 
be decommissioned according to county and state 
regulations, and the site must be connected to the sewer 
system. 

Com Plan 3.3 

Inter-agency 
Cooperation 

The city shall actively work with regional and adjoining local 
jurisdictions to manage, regulate, and maintain the regional 
sewer system. 

Com Plan 3.4  
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Table 2.2 General Service Policies 
General Sewer Plan 
City of Mercer Island 

Policy Type Policy Source 
Overflow 
Prevention 

The city shall take whatever steps are economically feasible 
to prevent overflows. 

Com Plan 3.5 

I/I Program The city shall design and implement programs to reduce I/I 
wherever these programs can be shown to significantly 
increase the capacity of the sewer system at a lower cost 
than other types of capacity improvements. 

Com Plan 3.6 

Shoreline Utility facilities should be designed and located to assure no 
net loss of shoreline ecological functions, preserve the 
natural landscape, and minimize conflicts with present and 
planned land and shoreline uses while meeting the needs of 
future populations. 

Comp Plan 
IV.5.1 

 
Table 2.3 Side Sewers 

General Sewer Plan 
City of Mercer Island 

Policy Type Policy Source 
Sewer Facility 
Requirements 

Whenever property is developed or redeveloped, sewer 
mains shall be extended through and to the extremes of 
the property being developed, as required by the city, when 
needed for the orderly extension of the public sewer 
system. Whenever property is developed or redeveloped in 
any way such that sewage discharge is changed in content 
or volume, new sewer facilities shall be required whenever 
necessary to: 
1. Meet hydraulic capacity requirements; or 
2. Replace or relocate existing facilities as required or 

authorized by the city; or 
3. Meet industrial waste pretreatment requirements. 

MICC 
15.06.70.B  

Side Sewer 
Application 

An application for a side sewer permit shall be signed and 
made by the owner of the property to be served or by a 
licensed side sewer contractor representing the owner of 
the property. 

MICC 
15.06.030 

Side Sewer 
Permit 

No permit will be issued for side sewer construction before 
the public or private sewer main is accepted by the city. 
Prior to the issuance of a side sewer permit, the city 
engineer shall establish that a sewer main of sufficient size 
and suitable type and condition is available for the 
connection. [MICC 15.06.040.B] 
If an application for a permit is denied, the property owner 
may appeal the city engineer’s decision by submitting a 
written application for appeal, together with the applicable 
fees, within 14 days of the date of denial. The appeal will 
be heard before the city’s hearing examiner.  
(Ord. 14C-03 § 2) [MICC 15.06.040.E] 

MICC 
15.06.040 
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Table 2.3 Side Sewers 
General Sewer Plan 
City of Mercer Island 

Policy Type Policy Source 
Side Sewer 
Ownership 

Side sewers are owned by the property owner. Property 
owners shall be responsible for the development, 
maintenance, and repairs of side sewers and their 
appurtenances. 

MICC 
15.06.050.B 

Engineering and 
Design 
Standards 

The property owner is responsible for providing an 
adequate and qualified design for the installation of all 
sewer facilities required by this code [MICC]. 

MICC 
15.06.070.A 

Construction 
Requirements  

Construction standards shall be as described in this 
chapter [Title 15 of MICC] and the city’s standard drawings. 
The city engineer may designate the manner and place 
where the side sewer shall connect to the public sewer 
system, specify the material, size and grade of the side 
sewer, and determine whether or not a permit is needed. 
Side sewers shall be constructed as described in this 
chapter and the city’s standard drawings. 

MICC 
15.06.080 

 
Table 2.4 System Maintenance 

General Sewer Plan 
City of Mercer Island 

Policy Type Policy Type Policy Type 
Sewer System 
Maintenance 

The city is responsible for the maintenance of the 
public sewer system. Owners of private sewer 
systems, side sewers, and backwater valves are 
solely responsible for maintenance and operation of 
such. (Ord. 14C-03 § 2). 

MICC 15.06.100 

Use of Right of 
Way 

Utilities should be located in existing rights of way 
and corridors whenever possible. 

Comp Plan 2015 
IV.5.2 

Easements An easement, in a form approved by the city 
engineer, is required whenever: 
1. A public sewer facility will be built on private 

property; or 
2. A private sewer facility will be built over two or 

more legally established lots; or 
3. A side sewer will serve two or more properties. 

(Ord. 14C-03 § 2). 

MICC 15.06.150 

Right of Entry for 
Inspection 

Any designated city official may enter the private 
property at all reasonable times to conduct 
inspections, tests or to carry out other duties imposed 
by this code. If entry is refused, the city official shall 
have recourse to every remedy provided by law to 
secure entry. (Ord. 14C-03 § 2). 

MICC 15.06.170 
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Table 2.5 Fats, Oil, and Grease Program 
General Sewer Plan 
City of Mercer Island 

Policy Type Policy Type Policy Type 
Fats, Oils, and 
Grease (FOG) 
Program 

The city has established a program intended to 
prevent, control and correct the discharge of fats, oils 
and greases, and industrial waste within the public 
sewer system which could cause blockages, 
operational failures or premature degradation of the 
public sewer system. 

MICC 
15.06.130.A 

FOG Discharge 
Prohibited 

No FOG in amounts that may inhibit or interfere with 
the performance of the city sewer system shall be 
discharged into the city sewer system without the 
installation of a pretreatment device of a type and 
capacity to be approved by the city engineer, and 
located as to be readily accessible for cleaning and 
inspection 

MICC 
15.06.130.E.1 

Pretreatment of 
Discharges 

The city shall require the pretreatment of discharges to 
the public sewer system, except single-family 
residences, if necessary to prevent and/or correct 
hazardous, dangerous, or explosive conditions or 
blockage, operational failure or premature degradation 
of the public sewer system. Notwithstanding the 
above, all restaurants and food-processing businesses 
shall install pretreatment methods, such as grease 
interceptors, oil-water separators, and other best 
available technology, to reduce or eliminate FOG 
discharges. 

MICC 
15.06.130.B 

New 
Construction 

New construction for commercial kitchens that may 
discharge FOG in amounts that may inhibit or interfere 
with the performance of the city sewer system, and 
particularly any commercial kitchen that will be 
required to install a Type I hood pursuant to the 
International Mechanical Code, Section 507, requires 
installation of a pretreatment device approved by the 
city engineer. 

MICC 
15.06.130.F 

Compliance in 
Ongoing 
Businesses 

New commercial kitchen that may discharge FOG in 
amounts that may inhibit or interfere with the 
performance of the city sewer system, and particularly 
any commercial kitchen required to install a Type I 
hood pursuant to the International Mechanical Code, 
Section 507, that is conducting an ongoing business in 
an existing building or facility that does not have an 
effective pretreatment device as of the date of passage 
of the ordinance codified in this section shall take 
measures to ensure that it is not in violation of the 
discharge prohibitions of this section [15.06.130] by no 
later than 12 months from such date. 

MICC 
15.06.130.G.1.a 
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Table 2.5 Fats, Oil, and Grease Program 
General Sewer Plan 
City of Mercer Island 

Policy Type Policy Type Policy Type 
Responsibility 
for Expense 

All pretreatment devices shall be installed, operated, 
and maintained at the owner’s expense. 

MICC 
15.06.130.H.1 

Maintenance 
Required 

Pretreatment devices shall be kept in continuous, 
efficient and effective operation. Regular maintenance 
shall include periodic removal of the accumulated 
waste material in accordance with best management 
practices (BMPs) developed by the city engineer. No 
such collected discharge shall be introduced into the 
public sewer system and shall be disposed of in 
accordance with all local, state and federal regulations. 

MICC 
15.06.130.H.2 

Records 
Required 

Records of disposal and proper maintenance shall be 
kept by the owner or operator in accordance with best 
management practices (BMPs) and submitted to the 
city engineer annually on or before December 31. 
(Ord. 14C-03 § 2). 

MICC 
15.06.130.H.3 

Other Prohibited 
Discharges 

No person shall discharge or cause the discharge of 
any of the… [wastes listed in MICC 15.06.140] into the 
public sewer system, by direct or indirect means: 

MICC 15.06.140 

2.6.1 Design and Construction Standards 

System design criteria and standards have been developed to provide a consistent 
minimum level of service is maintained throughout the sewer system and to facilitate 
planning, design, and construction of sewer system projects. Design and construction 
documents for all projects within the City shall be prepared based on the most current 
edition of the City's draft Engineering Standards, as presented in Appendix E. Additionally, 
the City uses Ecology's Criteria for Sewage Works Design (2008) and the most current 
edition of the Washington State Department of Transportation standard specifications. 
When a conflict exists, the more stringent of the two standards shall be used. 
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Table 2.6 Design Criteria 
General Sewer Plan 
City of Mercer Island 

Subject Policy Source 
Minimum Gravity Main 
Size 

No sewer shall be less than 8 inches in 
diameter except that, in special cases, 6-inch 
diameter sewer lines may be approved by 
Ecology if the 6-inch lines meet the 
conditions listed in the Orange Book 
Section C1-4.1. 

Orange Book 
Section 
C1-4.1 

Minimum Pipe Slope Pipe Diameter Minimum Slope 
8-inch  0.40 ft per 100 ft 
10-inch 0.28 ft per 100 ft 
12-inch  0.22 ft per 100 ft 
14-inch  0.17 ft per 100 ft 
15-inch  0.15 ft per 100 ft 
16-inch  0.14 ft per 100 ft 
18-inch  0.12 ft per 100 ft 
21-inch  0.10 ft per 100 ft 
24-inch  0.08 ft per 100 ft 
27-inch  0.07 ft per 100 ft 
30-inch  0.06 ft per 100 ft 
36-inch-sewer minimum slope = 0.05 ft per 
100 ft 

Orange Book 
Section 
C1-4.4 

Pipe Material Any generally accepted material for sewers, 
such as polyethylene, ductile iron, PVC, or 
concrete, will be given consideration, but the 
material selected should be adapted to local 
conditions, such as characteristics of 
industrial wastes, possibility of septicity, soil 
characteristics, exceptionally heavy external 
loadings, abrasion, and similar problems.  

Orange Book 
Sections 
C1-4.1 
C1-4.8 

Force Main Size Except for small grinder and effluent pump 
installations, piping for force mains should 
not be less than 4 inches in diameter. As a 
general rule, whenever the velocity exceeds 
8 fps, a larger pipe should be used. 

Orange Book 
Sections 
C2-3.1 
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Table 2.6 Design Criteria 
General Sewer Plan 
City of Mercer Island 

Subject Policy Source 
Force Main Velocity At pumping capacity, a minimum self-

scouring velocity of 2 fps should be 
maintained unless flushing facilities are 
provided. Velocity should not exceed 8 fps. 
Optimum velocities for reducing maintenance 
costs and preventing accumulation of solids 
range between 3.5 and 5 fps. 

Orange Book 
Sections 
C2-3.2 
 

Manning’s coefficient An “n” value of 0.013 shall be used in 
Manning’s formula for the design of all sewer 
facilities (regardless of pipe material) except 
inverted siphons, where an “n” value of up to 
0.015 can be used. 

Orange Book 
Section  
C1-4.3 

Separation of Water 
and Sewer Pipelines 

The minimum separation requirements apply 
to all gravity and pressure sewers of 24-inch 
diameter or less. Larger sewers may create 
special hazards because of flow volumes and 
joint types, and generally require additional 
separation. 
A minimum horizontal separation of 10 feet 
between sanitary sewers, reclaimed water 
lines, and any existing potable water lines, 
and a minimum vertical separation of 18 
inches between the bottom of the drinking 
water line and the crown of the sewer shall 
be maintained. The distance shall be 
measured edge to edge (i.e., from the outer 
diameter of the pipes). 
Sewer lines crossing water lines at angles 
including perpendicular shall be laid below 
the water lines to provide a separation of at 
least 18 inches between the invert of the 
water line and the crown of the sewer. 

Orange Book 
Section  
C1-9.1 

Lift Station Capacity 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, it is recommended that the 
peak design flow be based on a 20-year 
forecast or greater. 
The station shall be designed to remain fully 
operational during the 100-year flood/wave 
event. 

Orange Book 
Sections  
C2-1.2.1 
C2-1.2.3 
C2-1.1 
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Table 2.6 Design Criteria 
General Sewer Plan 
City of Mercer Island 

Subject Policy Source 
Lift Station 
Redundancy 

The number of pumps selected shall allow 
the station to provide the peak design flow 
with the largest pump out of order. Also, the 
number of pumps should correlate to the 
wetwell size and prevent excessively short 
periods between pump starts. On constant 
speed pump stations, the number of pumps 
is often based on the pumping capacity 
required to provide a minimum scour velocity 
in the force main. 

Orange Book 
Section  
C2-1.2.3 

Lift Station Reliability All sewage pump stations should be 
designed with capability for emergency 
power in case the primary electrical feed is 
out of service. A portable engine generator 
unit that is plugged into a pigtail at the pump 
station commonly provides emergency power 
for small pump stations. Larger pump 
stations should have permanent engine 
generator units with automatic transfer 
switches to transfer the electrical feed from 
the primary to the standby unit when a power 
failure is detected by the instrumentation and 
control system. 

Orange Book 
Section  
C2-1.8.3 

 

Table 2.7 Analysis Criteria 
General Sewer Plan 
City of Mercer Island 

Subject Policy Source 
Design Storm In accordance with all applicable federal, state, 

and local regulations, the City should design its 
wastewater system facilities to adequately and 
reliably convey peak hour flows associated 
with a Design Storm event without overflowing 
or discharging to any water bodies. The Design 
Storm is defined as a 20-year, 24-hour 
historical storm. 

Proposed New 
Policy 

Pipe Capacity Depth of flow versus the diameter of the 
pipe (d/D) ratio shall be equal to or less than 
100% during the design storm (peak wet-
weather flows) for existing infrastructure.  

Proposed New 
Policy 
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Table 2.7 Analysis Criteria 
General Sewer Plan 
City of Mercer Island 

Subject Policy Source 
Collection System 
Forcemain 

Velocity should not exceed 8 fps during the 
peak wet weather design storm flow. 

Proposed New 
Policy 

Lakeline Pump 
Stations and 
Forcemain 

Design shall be based on the Orange Book. 
Additional project specific criteria that address 
the unique nature of the Lakeline shall be also 
be taken into account.  

Proposed New 
Policy 

2.7 RECLAIMED WATER 
The City will coordinate with King County WTD for the use of reclaimed water, as 
requested. Given the Island’s location, it is the City's understanding that King County WTD 
has no plans to provide reclaimed water to the Island in the foreseeable future. The City 
has several irrigated playfields owned by the City or School District. The Island does not 
have a golf course or large industrial/commercial customers that could potentially use large 
volumes of reclaimed water at this time. The combination of small lots, dense tree canopy, 
and steep slopes are anticipated to limit reclaimed water use by residential customers. 
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Chapter 3 

EXISTING SEWER SYSTEM 

3.1 PURPOSE 
The purpose of a sewage collection system is to adequately convey sewage to locations 
where it can be treated and safely discharged. This chapter describes the City of Mercer 
Island's (City) existing sewer system.  

3.2 EXISTING SEWER SYSTEM 
Sewage from within the City is primarily from single-family residential sources, with some 
minor commercial and multifamily residential sources at the north end of the Island. The 
City takes advantage of topography by relying on gravity flow for the majority of the 
collection system. A major feature of the collection system is the Lakeline system, which is 
a series of pump stations and low-pressure mains that convey the flow around the 
perimeter of the Island. The Lakeline system discharges the flow into the King County 
Department of Natural Resources (KCDNR) facilities located on the Island. The sewage is 
then conveyed through one of two KCDNR interceptors and eventually to the South 
Treatment Plant in the City of Renton for treatment.  

3.2.1 Collection System 

The sewer collection system is a separate sanitary system intended to convey sanitary 
sewage only. The City has a separate storm sewer system to convey stormwater runoff. 
The City does not have a combined sewer system. 

The sanitary collection system consists of approximately 2,400 manholes and 105 miles of 
pipe. The majority of the system was originally constructed by the Mercer Island Sewer 
District through three Utility Local Improvement Districts (ULIDs) in the late 1950s and early 
1960s. The City assumed control of the systems in 1975 when the Mercer Island Sewer 
District was dissolved. A smaller portion of the system, within the East Mercer Sewer 
District is believed to have been constructed in the 1950s. The City assumed control of this 
system in 1988. There are two private collection systems on the Island: Shorewood 
Apartments and Covenant Shores Retirement Community. Flows from Shorewood 
Apartments discharges directly into KCDNR Manhole #45-121 and therefore, it is not a City 
customer. Flows from Covenant Shores discharges directly into the City’s Lakeline 
collection system; therefore, it is a City customer. Figure 3.1 depicts the City’s collection 
system. Appendix G includes a large scale map that depicts the flow direction of the 
collection system. 
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Table 3.1 presents an inventory of the collection system piping according to the latest 
available Geographic Information System (GIS) data. Lakeline piping is presented in the 
follow section. 

There are relatively steep slopes marked by numerous ravines along both sides of the 
Island. These features result in the sewer system having numerous drainage basins. 
Sewage flows by gravity from these basins to the Lakeline system. 

3.2.2 Lakeline System 

The Lakeline system acts as a collection system and a pump system. It is composed of a 
series of pump stations and pipelines which are divided into five separate hydraulic systems 
called reaches that encircle the Island and convey the City’s sewer flows to the KCDNR 
facilities located on the Island.  

Each reach consists of a series of pumping stations and connecting pipes. A reach begins 
at an upstream pumping station and ends at a KCDNR facility.  

 Reaches 1 and 2 end at the South Mercer Pump Station;

 Reaches 3 and 4 end at the KCDNR Inlet structure that connects to the North Mercer
Pump Station;

 Reach 5 consists of two segments that begin at the south end of Luther Burbank Park
and flush station 12 and converge at PS 11. Flows are pumped from PS 11 to
MH 45-121 where wastewater then flows by gravity directly into the KCDNR
interceptor.

This section describes the characteristics of the Lakeline system and the unique features 
that ensure operability. 

3.2.2.1 Lakeline System Pipelines 

The majority of the Lakeline system is located in Lake Washington approximately 5 to 
100 feet offshore. There are approximately 12.9 miles of Lakeline pipe ranging from 8 to 
18 inches in diameter. The system collects wastewater generated in the many subbasins of 
the island. These flows enter the system either at the pump stations or by direct 
connections to the Lakeline. Flows from individual houses located along the shoreline also 
enter the Lakeline by direct connection. 

The energy for conveyance within the Lakeline system comes primarily from the pump 
stations. However, some direct gravity sewer connections and side sewer connections are 
located high enough above the Lakeline system that they can discharge to it without 
pumping. 





 

November 2018  3-4 
pw:\\Carollo/Documents\Client/WA/Mercer Island/9925A00/Deliverables\Ch03.docx 

Table 3.1 Collection System Pipe Material Inventory 
General Sewer Plan 
City of Mercer Island 

Diameter 
Asbestos 
Cement Cast Iron 

Vitrified 
Clay Concrete 

Ductile  
Iron 

Galvanized 
Steel? HDPE 

Poly Vinyl 
Chloride 

Reinforced 
Concrete Pipe Resin Unknown Total 

% of 
Total 

Unknown                -                 -               -                   -              154             -             760               -                    -               -          5,914           6,828  1% 
4               30               -               -                   -                 -               -               -                 -                    -               -               -                  30  0% 
6          1,560            155           340           4,873            585             -             110         4,707                  -               -             514         12,845  3% 
8      290,556       15,843        1,736       105,538       14,036             -               -           8,731                  -             318        7,363       444,122  87% 
10        24,901         3,345             -             1,107            984             -               99               -                    -               -             412         30,848  6% 
12          2,092         1,130             -             1,167               -               -               -              233                  -               -          1,253           5,876  1% 
14                -              160             -                   -                 -               -               -                 -                    -               -               -                160  0% 
16                -              439             -                   -           2,089             -               -                 -                    -               -               -             2,528  0% 
18                -                65             -                   -                 -               39             -                 -                  568             -               -                672  0% 
20                -                 -               -                   -                 -               -          1,410               -                    -               -               -             1,410  0% 
21                -                 -               -                   -                 -               -               -                 -                  473             -               -                473  0% 
24                -                 -               -                   -           2,437             -               -                 -                  787             -               -             3,223  1% 
48                -                 -               -                   -                 -               -               -                 -                  889             -               -                889  0% 
Total      319,140       21,137        2,076       112,685       20,285             39        2,380       13,671             2,717           318      15,456       509,905    
% of Total 63% 4% 0% 22% 4% 0% 0% 3% 1% 0% 3%     
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Most of Reaches 3 and 4 were constructed of AC pipe as part of ULID 1 in 1956. In 1961 a 
segment of pipe in Reach 3, from PS 13 to PS 5 (SE 32nd St, abandoned in 2011) was 
constructed of CI under ULID 2. In the early 1960s a portion of the AC pipe in Reach 3 was 
replaced with CI. An additional 3,000 feet of the Lakeline in Reach 3 was replaced with CI 
in 1970 as part of a Metro (now known as KCDNR) North Mercer Island Interceptor project. 
As part of the 1994 construction of the second I-90 floating bridge, approximately 170 feet 
of Reach 3 was replaced with ductile iron pipe. In 2011 the remaining AC pipe in Reach 3, 
from SE 32nd Street (Proctor Landing) to Roanoke Way was replaced with DI pipe. 
Reaches 1, 2, and 5 were constructed of CI under ULID 2 and ULID 3. The material and 
length of each Lakeline reach is given in Table 3.2. 

3.2.2.2 Lakeline System Pump Stations 

Pump stations within the Lakeline system consist of 17 sewage pump stations and 1 flush 
stations, as shown in Figure 3.1. These pump stations convey sewage and flushing water 
through the Lakeline system to the KCDNR facilities located on the Island. Pump station 
characteristics are presented in Table 3.3. Pump stations 1 through 7 were constructed as 
part of ULID 1 in 1956. Pump station 1 and 4 are the only facilities that remain. Pump 
Station 2, 3, and 6 are presumed to have been abandoned as part of the I-90 construction. 
Pump station 7 was abandoned after its subbasin was converted to gravity flow in the late 
1980s. Pump station 4 was rebuilt at a new location under the I-90 west high-rise and Pump 
station 5 was abandoned as part of the Lakeline and Pump Station No. 4 Replacement 
project in 2011. Stations 9 through13 were constructed within ULID 2 in the early 1960s. 
Stations 9 was decommissioned in 2013 and Station 12 operate as flush station. The 
remaining pump stations (14 to 25) were constructed in ULID 3 in the mid-1960s. Although 
pump station 25 was located within the East Mercer Sewer District, it was constructed as 
part of ULID 3 to convey sewage from that district.  
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Table 3.2 Lakeline System Pipe Material Inventory 
General Sewer Plan 
City of Mercer Island 

Diameter 
Asbestos 
Cement Cast Iron Ductile Iron 

Reinforced 
Concrete Pipe Unknown Total % of Total 

Unknown -           -    -    -    3,390  3,390  4% 
4 -    16  -    -    -    16  0% 
6 257  113  -    -    150  521  1% 
8 2,744  11,040  4,354  -    -    18,139  21% 

10 1,473  15,557  135  79  -    17,245  20% 
12 489  9,115  -    -    -    9,604  11% 
14 -    7,620  -    -    -    7,620  9% 
16 -    10,725  1,545  -    -    12,269  14% 
18 -    9,481  4,650  -    -    14,131  17% 
20 -    -    2,587  -    -    2,587  3% 

Total 4,963  63,668  13,271  79  3,540  85,522    
% of Total 6% 74% 16% 0% 4%     
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Table 3.3 Pump Station Data 
General Sewer Plan 
City of Mercer Island 

Reach  Pump Station No. No. of Pumps Rating of Pumps 

Reach 1 PS 25 2 7.5 hp 
Reach 1 
 

PS 24 2 
1 

5 hp 
7.5 hp chopper 

Reach 1 PS 23 3 7.5 hp 
Reach 1 PS 22 3 7.5 hp 
Reach 2 PS 14 2 5 hp submersible 
Reach 2 PS 15 2 5 hp 
Reach 2 PS 16 3 7.5 hp 
Reach 2 PS 17 3 7.5 hp 
Reach 2 PS 18 3 7.5 hp 
Reach 2 PS 19 3 10 hp 
Reach 2 PS 20 3 10 hp 
Reach 2 PS 21 3 10 hp 
Reach 3 PS 13 3 5 hp 
    
Reach 3 PS 4 3 60 hp submersible 
Reach 4 PS 1 1 

1 
7.5 hp chopper 

5 hp 
Reach 5 PS 10 2 7.5 hp chopper 
Reach 5 PS 11 2 7.5 hp chopper 

All of the pumps in the pump stations were replaced in the early 1990s with Cornell pumps 
as part of a system-wide improvement. Pump station 14 was using its original pneumatic 
ejector pump until 2014 when the station was retrofit with 2 submersible pumps.  

Each pump station has its own generator to provide emergency power during outages, as 
required by Ecology. 

At this time, City operators have limited information on the capacity and utilization of the 
pump stations. Operators are able to track wet well levels and view when the PS is 
operating; however, the existing telemetry system does not have historian feature to 
provide historical data for an analysis. The City has planned SCADA improvements through 
2024 to modernize its pump stations controls and provide a historian feature to allow 
capacity and utilization to be tracked. 
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3.2.2.3 Hydraulic Control Structures 

The Lakeline system operates under pressure derived primarily from the pump stations, but 
also partly from the gravity connections. The elevation of the free water surface in those 
connections matches the hydraulic grade line imposed by the pump stations. To help 
protect private property, the City requires check valves on service laterals that are 
connected directly to the Lakeline system.  

Private property is also protected by hydraulic gradient structures, which prevent the 
hydraulic grade line from rising above a specified elevation.  

Three types of hydraulic gradient controls were installed when the Lakeline system was 
constructed: (1) a hydraulic gradient manhole, (2) a weir located in the wet well, and (3) a 
midline relief structure. The locations of the different types of hydraulic control structures 
are shown in Figure 3.2, where gravity overflow structures may be either a wet well weir or 
a midline relief structure. Schematics of these structures are provided in Figure 3.3. 

• The first type is a simple open weir located at the top of a wet well between the 
discharge pipe from the pumps and the interceptor pipeline. The weir allows excess 
flows to simply fall back into the wet well below. 

• The second type is a weir located in a manhole adjacent to a pumping station, called 
a Hydraulic Gradient Manhole (HGMH). HGMHs are located just downstream of the 
pump station. If a blockage occurs and the hydraulic gradient exceeds the weir 
elevation, wastewater overflows the weir and returns to the pump station wet well.  

• The third type is the midline relief structure. These structures are located at 
intermediate points along the Lakeline system and operate similarly to the HGMHs. 
Should a downstream blockage occur, overflows at the weir discharge directly to 
Lake Washington rather than returning to the wet well. 

Weir elevations were reportedly set at an elevation slightly lower than the lowest service 
connection downstream of the overflow. Thus the structures protect individual homes from 
flooding by limiting the possible hydraulic gradelines downstream of a control weir. 
Table 3.4 documents the overflow elevations of these structures from available as-builts. 
The City does not have as-builts for PS 1 and plans to replace the station in 2022. The City 
monitors high wet well alarms at all stations, which allows them to identify periods of high 
flows. 
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Table 3.4 Hydraulic Control Structure Elevations 
General Sewer Plan 
City of Mercer Island 

Reach  Pump Station No. Type 
Elevation  

(ft NGVD 29) 

Reach 1 PS 25 Weir 17.57 

Reach 1 PS 24 Hydraulic Control 17.4 

Reach 1 
OF-34-1 (Mid-line Relief 
between PS 24 & PS 23) 

Mid-line Relief 15.75 

Reach 1 PS 23 Hydraulic Control 19 

Reach 1 PS 22 Hydraulic Control 18.75 

Reach 1 
OF-26-1 (Mid-line Relief 

between PS 2 & KC) 
Mid-line Relief 15.75 

Reach 2 PS 14 None NA 

Reach 2 PS 15 Hydraulic Control 18.08 

Reach 2 PS 16 Weir 17.05 

Reach 2 PS 17 Hydraulic Control 16.37 

Reach 2 PS 18 Hydraulic Control 18.4 

Reach 2 PS 19 Hydraulic Control 20.9 

Reach 2 
OF-20-1 (Mid-line Relief 
between PS 19 & PS 20) 

Mid-line Relief 17.25 

Reach 2 PS 20 Hydraulic Control 18.7 

Reach 2 PS 21 Hydraulic Control 19.8 

Reach 3 PS 13 None NA 

Reach 3 PS 4 None NA 

Reach 3 
OF-55-1 (Mideline Relief 

north of PS 13) 
Mid-line Relief 17.2 

Reach 3 
OF-56-1 (Mideline Relief 

north of PS 13) 
Mid-line Relief 17.2 

Reach 4 PS 1 Weir Unknown 

Reach 4 
OF-48-1  

(Mideline Relief US of PS 1) 
Mid-line Relief 15.78(1) 

Reach 5 
OF-79-1  

(outside PS 10) 
Hydraulic Control 15.75 

Reach 5 PS 11 Hydraulic Control 15.75 

Notes:  

(1) Survey Grade information is not available. Approximate overflow elevation.  

No known overflows have occurred from mid-line relief structures, which were designed for 
emergency bypass in extreme conditions. The City has planned to upgrade the telemetry 
system to a full SCADA system, including monitoring at these locations.  
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3.2.2.4 Odor Control 

Most of the City’s pump stations utilize biofiltration for odor control. PS 4 has a carbon-filter 
system that was constructed as part of the Lake Line and PS 4 project in 2011. Bioxide is 
also used for odor control and is typically added at pump stations 16 and 20 annually 
between the months of April and November. 

3.2.2.5 Special Catch Basins 

Most of the Lakeline system influent connections are equipped with special catch basins 
which collect debris that could cause plugging of the pipe system and pump damage. 
These special catch basins provide a last line of defense to keep grit and debris from 
getting into the Lakeline. There are 48 special catch basins on the Island, as shown in 
Figure 3.4.  

3.2.2.6 Telemetry 

Telemetry data from the pump stations are transmitted to the Supervisory Control and Data 
Acquisition (SCADA) system in the city’s Maintenance building. This data includes the 
operational status of each pump and generator and the status of various station alarms, wet 
well levels, pump set points and lead/lag pump alternation throughout the system. The 
telemetry data can be accessed to obtain pump station operation data, trending historical 
data and current on-line data.  

Communications from the stations to the Maintenance building is through two 
telecommunications companies. 15 stations communicate through a leased DS1 (T1) circuit 
from Centurylink. The Maintenance facility communicates to the pump station sites through 
a leased Ethernet service from Centurylink. Under a two-year pilot project (begun in 2015) 
two stations (PS 18 and 24) connect to the SCADA system using a wireless WAN LTE/3G 
modem. A secure VPN connection through Verizon’s data network to the City’s network 
connects these stations to the telemetry system. If this pilot is successful the remaining 
stations may be converted to this wireless model. 

The control system hardware and software are proprietary and technical support is 
available from a single service provider. 
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3.2.3 KCDNR Facilities 

KCDNR facilities located on the Island, shown on Figure 3.1, include the inlet structure at 
76th Ave SE (Lincoln Landing), the North and South Mercer pump stations, Manhole #45-
121, and the associated force mains, which receive flows from the City's collection system 
and Lakeline system. Reaches 1 and 2 flow to the South Mercer Pump Station, which 
pumps the sewage through a KCDNR underwater force main to the Eastside Interceptor. 
Reaches 3 and 4 discharge into the inlet structure at Lincoln Landing and then into the 
North Mercer Pump Station. Sewage from Reach 5/Manhole #45-121 discharges to the 
North Mercer Pump Station force main. Flows from the North Mercer Pump Station are 
pumped east to the Sweyolocken Pump Station in Bellevue, where it is pumped to the 
Eastside Interceptor. Sewage is conveyed to the South Treatment Plant in the City of 
Renton for treatment. 

3.3 WATER RECLAMATION 
The City strives to be a sustainable community and recognizes the importance of 
developing alternative resources for certain types of water use where appropriate. The City 
may develop projects or consider participation as appropriate in water reuse projects and 
programs developed by King County or others where feasible.  

King County currently has no plans to provide reclaimed water within the City’s service 
area. In accordance with the City’s commitment towards a sustainable community, it may 
continue to work with King County to identify opportunities and explore options to deliver 
reclaimed water within the City’s service area if an economic source of reclaimed water 
becomes available. 





November 2018 4-1 
pw:\\Carollo/Documents\Client/WA/Mercer Island/9925A00/Deliverables\Ch04 

Chapter 4 

COLLECTION SYSTEM ANALYSIS 

This chapter describes the development of flow projections and the capacity analysis of the 
City of Mercer Island's (City’s) Town Center area collection system, shown in Figure 4.1. 
The Town Center is the only area of the City anticipated to increased flows due to growth. 
The remaining portions of the City are built out and are believed to have sufficient capacity.  

Hydraulic modeling was intended to evaluate the sewer system capacity. An existing 
hydraulic model of the City's Town Center area collection system was used as a basis to 
perform the capacity analysis. Development and calibration of the hydraulic model is 
described in this Chapter. Capacity deficiencies and proposed improvements to provide 
sufficient capacity for future development are detailed in the Chapter. 

4.1 SEWER COLLECTION SYSTEM FLOWS 
The City has separate sewer and stormwater collection systems, where only wastewater is 
conveyed in the sanitary sewer system. However, some groundwater and stormwater 
inevitably enter the sanitary sewer through defects in pipes and manholes and illicit storm 
drain connections. Therefore, sewer flows may vary substantially between dry and wet 
weather. 

The different flow components are described in the section below and illustrated in 
Figure 4.2.  

4.1.1 Dry Weather Flow Components 

There are two primary components of Dry Weather Flow (DWF): 

• Base Wastewater Flow (BWF). 

• Dry Weather Groundwater Infiltration (GWI). 

4.1.1.1 Base Wastewater Flow 

The BWF is the sanitary flow generated by routine water usage of the City’s residential, 
commercial, and mixed-use customers. Conveying this flow is the primary function of the 
collection system. The flow has a diurnal pattern that varies by customer. Typically, a 
residential diurnal pattern has two peaks with the more pronounced peak following the 
wake-up hours of the day, and a less pronounced peak occurring in the evening. 
Commercial and mixed-use patterns, though they vary depending on the type of use, 
typically have more consistent higher flow patterns during business hours, and lower flows 
at night. Furthermore, the diurnal flow pattern of a weekend may vary from the diurnal flow 
experienced during a weekday. 
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4.1.1.2 Dry Weather Groundwater Infiltration 

Dry weather GWI enters the sewer system through defects such as cracks, misaligned 
joints, manhole defects, and broken pipelines. Dry weather GWI only occurs when the 
relative depth of the groundwater table is higher than the  depth of the pipeline and where 
there is a defect; therefore it varies throughout the system. Dry weather GWI (or base 
infiltration) cannot easily be separated from BWF by flow measurement techniques. 
Therefore dry weather GWI is typically grouped with BWF. 

4.1.1.3 Average Dry Weather Flow 

Average Dry Weather Flow (ADWF) is the average flow that occurs on a daily basis during 
the dry weather season. The ADWF serves as the baseline flow in the hydraulic model. 
Diurnal (24-hour) patterns are applied to ADWFs, and cumulatively make up the flows 
experienced in the Study Area. The diurnal patterns developed for the Study Area are 
shown in Appendix G. 

4.1.2 Wet Weather Flow Components 

Wet Weather Flow (WWF) includes two components: 

1. Inflow and Infiltration (I/I);  

2. GWI.  

4.1.2.1 Inflow and Infiltration 

The stormwater I/I response in the sewer system to rainfall is seen immediately (inflow) or 
within hours after the storm (infiltration). 

Inflow is stormwater that enters the sewer system via a direct connection to the system, 
such as roof drain and downspout connections, leaky manhole covers, and illicit storm drain 
cross-connections. Infiltration is stormwater that enters the sewer system by percolating 
through the soil and then through defects in pipelines, manholes, and joints. The adverse 
effects of I/I entering the sewer system is that it increases both the flow volume and peak 
flows such that the sewer system could be operating at or above its capacity. If too much I/I 
enter the sewer system, sanitary sewer overflows (SSOs) could occur. 

4.1.2.2 Wet Weather Groundwater Infiltration 

Wet weather GWI is not specific to a single rainfall event, but rather to the effects on the 
sewer system over the entire wet weather season. The depth of the groundwater table 
rising above the pipe invert elevation causes GWI. Sewer pipes within close proximity to a 
body of water can be greatly influenced by groundwater effects. 
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Wet weather GWI is associated with extraneous water entering the sewer system through 
defects in pipes and manholes while the ground is saturated during the wet weather 
season. Wet weather GWI may occur throughout the year, although rates are typically 
higher in the late winter and early spring in the Pacific Northwest. 

4.2 FLOW MONITORING  
The City contracted with ADS to conduct a temporary flow monitoring program within the 
City's Study Area. The purposes of the flow monitoring was to gain a better understanding 
of flows in the Town Center and to calibrate hydraulic model predicted flows to actual 
collection system flows to evaluate the system's capacity, and estimate basin I/I. The 
temporary flow monitoring data was collected for a period of approximately 6 months from 
January 21, 2016 to July 22, 2016. ADS summarized the flow monitoring data as a stand-
alone report. The report is included in Appendix F. 

4.2.1 Flow Monitoring Description 

4.2.1.1 Flow Monitoring Sites and Tributary Areas 

Flow monitors were installed in three manholes allowing flow, depth, and velocity 
measurements to be collected during the monitoring period. 

The meter sites were selected to best isolate and model the critical areas and subareas 
within the sewer system. The three flow monitoring locations, as well as the area tributary to 
each site, are shown on Figure 4.3. Table 4.1 lists the flow monitoring locations and the 
diameters for the sewers where the meters were installed. Figure 4.5 also provides a 
schematic, on the bottom left corner, illustrating the flow monitoring locations to help 
understand how the basins connect and how sewer flows between basins. 
 

Table 4.1 Flow Monitoring Locations 
General Sewer Plan 
City of Mercer Island 

Monitor 
Site 

Manhole 
ID 

Pipe 
Diameter 

(inch) Location 

Site 1 61-908 10 At the intersection of S.E. 24th St. and 76th Ave. S.E. 

Site 2 S11 24 North bound left lane of N. Mercer Way 

Site 3 61-197 10 Along Mercerdale Park, 153 feet north of 
7719 S.E. 34th St. 
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4.2.1.2 Rain Gauge 

Rainfall data was obtained through the King County Department of Natural Resources 
(KCDNR). KCDNR maintains a real-time precipitation rain gage1 in the Study Area by the 
Mercer Island Boys and Girls Club on 86th Ave. S.E. and S.E. 42nd St; its geographical 
location is shown on Figure 4.3. 

4.2.2 Existing Average Dry Weather Flow Development 

During the flow monitoring period, depth and velocity data were collected at each meter at 
5-minute intervals. Carollo Engineers, Inc. (Carollo) aggregated the 5-minute data to hourly 
data for use in the hydraulic model. 

ADWF was developed using the driest days from the flow monitoring period based on the 
following set of minimum criteria: 

• No rain occurring within the previous 5-day period. 

• Selected days must exhibit average-day flows within 85 percent-115 percent of the 
average-day flows of remaining dry days. 

Characteristic dry weather 24-hour diurnal flow patterns for each site were developed 
based on the hourly data. The hourly flow data were also used to calibrate the hydraulic 
model for the observed dry weather flows during the flow monitoring period. Hourly patterns 
for weekday and weekend flows vary and were separated to better understand dry weather 
flow. 

Carollo estimated the average weekday and weekend dry weather levels and velocities at 
each site from the data provided by ADS for use in the model calibration process. 
  

                                                
1 Source: http://green2.kingcounty.gov/hydrology/GaugeMap.aspx 
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Figure 4.4 illustrates a typical variation of weekday and weekend flow in the City, which is 
based on the data collection from Site 2. Table 4.2 summarizes the gross ADWF at each 
site for weekdays and weekends, which includes the meter basin flow and all flows coming 
from any upstream meters. Table 4.3 summarizes the net ADWF for each site, which 
exclude flows from areas upstream of the meter basin flow. 
 

Table 4.2 Weekday vs Weekend Average Dry Weather Flows 
General Sewer Plan 
City of Mercer Island 

Site ID 
Gross Weekday 

ADWF (mgd) 
Gross Weekend 

ADWF (mgd) 
Weekday/Weekend 

Ratio 
Site 1 0.074 0.071 1.05 

Site 2 0.511 0.499 1.02 

Site 3 0.077 0.082 0.95 
Notes: 
(1) Source: ADS Temporary Flow Monitoring Program Data. 
(2) Gross values include the meter basin flow and all flows coming from any upstream meters. 

 

Table 4.3 Average Dry Weather Flow Estimates 
General Sewer Plan 
City of Mercer Island 

Site ID 
Gross ADWF 

(mgd) Net ADWF (mgd) 
Meter 

Relationship 

Site 1 0.073 0.073 =Site 1 

Site 2 0.508 0.429 =Site 2 - Site 3 

Site 3 0.078 0.078 =Site 3 
Notes: 
(1) Source: ADS Temporary Flow Monitoring Program Data. 
(2) Gross values include the meter basin flow and all flows coming from any upstream meters. 
(3) Gross ADWF = (Gross Weekday*5+Gross Weekend*2)/7. 
(4) Net values correspond to the meter basin flow independently from the upstream meters. 

Upstream meter flows are subtracted to obtain the net values. 
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4.2.3 Wet Weather Flows 

4.2.3.1 Rainfall Data 

An important part of the flow monitoring program is the collection and analysis of rainfall 
data. Three significant rainfall events occurred during the course of the flow monitoring 
period, as well as a few other relatively minor events. The rainfall data recorded over the 
course of the flow monitoring program is illustrated in Figure 4.5. Table 4.4 summarizes the 
total rainfall recorded at the rain gauge during the main rainfall events. 
 
Table 4.4 Major Rainfall Events Summary 

General Sewer Plan 
City of Mercer Island 

Rainfall Event Dates 

King County Raingage 
Max Rainfall Intensity 

(inch/hour) 
Rainfall Volume 

(inch) 

1/21/2016 - 2/2/2016 0.15 4.08 

2/10/2016 - 2/24/2016 0.20 3.13 

2/27/2016 - 3/19/2016 0.14 4.82 

The storms recorded during the Temporary Flow Monitoring Program did present data in 
terms of the collection system’s I/I response to wet weather flow events, and is appropriate 
for I/I analysis and model calibration purposes. 

4.2.3.2 Wet Weather Flow Data 

The flow monitoring data was evaluated to determine how the collection system responds 
to wet weather events. The rainfall event that occurred on January 28, 2016 was associated 
with the largest I/I response during the flow monitoring period. 

Figure 4.6 shows an example of the wet weather response at Site 2 during the 
January 28, 2016 rainfall event. The light blue area is the base sanitary flow while the gray 
area is the measured flow from the flow monitoring period. As can be seen in the figure, 
discernible amounts of I/I do enter the system during wet weather events. Similar graphs 
were generated for the remaining monitoring sites can be found in Appendix F. Table 4.5 
shows the highest peak flows recorded during the flow monitoring program. 
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Table 4.5 Wet Weather Flows Summary(1) 
General Sewer Plan 
City of Mercer Island 

Site ID 

Gross 
ADWF 
(mgd) 

Gross Peak 
Hourly Flow 

(mgd) Peaking Factor 

Site 1 0.073 0.576 7.9 

Site 2 0.508 1.663 2.8 

Site 3 0.078 0.466 5.9 

City Average    
Notes: 
(1) Source: ADS Flow Monitoring Program Report. 

4.3 COLLECTION SYSTEM FLOW PROJECTIONS 
The sections below describe the data and methods used to estimate future sewer flows. 
This includes establishing flow factors, and estimating future flows. Flow projections and 
analysis were only performed for the Study Area  

4.3.1 Land Use 

Land use information is an integral component in estimating the amount of wastewater 
generated. The type of land use in an area will affect the volume of the wastewater 
generated. Additionally, the service area is typically comprised of both sewered and 
unsewered areas: Sewered areas contribute flow to the collection system, while unsewered 
areas are vacant or undeveloped land and do not currently contribute flow to the collection 
system. The following section describes the land use assumptions for the Study Area. 

4.3.1.1 Existing Land Use 

The existing land use is presented in Figure 4.7. Of the Study Area's total existing area of 
521.7 acres, approximately 474 acres is sewered (i.e., contribute flows to the sewer 
system) and 48 acres are unsewered (vacant, undeveloped, parks, open spaces, etc.). 
Table 4.6 provides a summary of the land use categories and acreage in the Study Area. 

The largest land use category is residential, which accounts for approximately 404 acres, or 
approximately 77 percent of total acreage. Commercial, and mixed-use make up 
approximately 48 acres, or 9 percent of the total. 
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Table 4.6 Existing Land Use Acreage 
General Sewer Plan 
City of Mercer Island 

Land Use Classification Stories Total (acres) 
Multi-family Residential 5 1.4 

Multi-family Residential 4 14.4 

Multi-family Residential 3 19.0 

Multi-family Residential 2 0.4 

Commercial 5 2.3 

Commercial 4 0.2 

Commercial 3 1.4 

Commercial 2 8.0 

Commercial 1 26.3 

Mixed-Use 5 9.4 

Mixed-Use 4 0.5 

Single Family Residential N/A 369.1 

Public/Quasi-Public N/A 21.4 

Park/Open Space N/A 40.2 

Parking/Vacant N/A 7.7 

Total (acres)  521.7 

4.3.1.2 Future Land Use 

The future study area land use is presented in Figure 4.8 and corresponds to the adopted 
Comprehensive Land Use Plan. The future study area includes build-out of the entire Study 
Area. Table 4.7 provides a summary of the future land use categories in the Study Area. 

The largest future land use category remains residential, which accounts for approximately 
404 acres, or approximately 77 percent of total acreage. Under build-out conditions, mixed-
use developments increase from 10 acres to 55 acres, and commercial developments drop 
from 38 acres to only 3 acres.  
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Table 4.7 Future Land Use Acreage 
General Sewer Plan 
City of Mercer Island 

Land Use Classification Stories Total (acres) 
Multi-family Residential 5 1.4 

Multi-family Residential 4 13.2 

Multi-family Residential 3 20.5 

Multi-family Residential 2 1.3 

Commercial 5 1.4 

Commercial 3 0.6 

Commercial 2 0.4 

Commercial 1 0.4 

Mixed-Use 5 18.4 

Mixed-Use 4 15.3 

Mixed-Use 3 20.8 

Single Family Residential N/A 368.2 

Public/Quasi-Public N/A 19.7 

Park/Open Space N/A 40.2 

Parking/Vacant N/A  

Total (acres)  521.7 
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4.3.2 Industrial Wastewater 

The City does not have industrial businesses on the Island. At any given time, there are 
temporary construction dewatering that are permitted as industrial dischargers, which vary 
in both number and location depending on construction activities. The City also may have 
permitted groundwater remediation at any given time, which also is considered an industrial 
dischargers. King County maintains an up-to-date list of active industrial discharge permits. 

4.3.3 Population Growth Projections 

The state’s Growth Management Act (GMA) requires cities to accommodate a certain 
amount of additional growth over the 20 year planning horizon from 2015 to 2035. The City 
maintains an up to date summary of population growth projections on its website, referred 
to as the “Growth Management Act and Comprehensive Planning Frequently Asked 
Questions”, which is summarized below.  

Mercer Island’s projected population growth is approximately 5,900 additional people 
between 2006 and 2035. In 2010, Mercer Island had 22,699 people. By 2017, the City’s 
estimated population grew 6.6 percent to 24,210. For the purposes of the General Sewer 
Plan (Plan), it was anticipated the 2035 population to be approximately 28,000 people. 

The City plans development based on housing units, rather than population. The City needs 
to plan for housing an additional 2,320 households between 2006 and 2035. Mercer Island 
has averaged 2.54 people per household. The starting year of 2006 is used rather than 
2015 because several earlier amendments to State law delayed the requirement to update 
Comprehensive Plans. Therefore, growth that actually occurred between 2006 and 
2015 needs to be considered in planning to 2035. The difference between Mercer 
Island’s 2035 housing growth target (2,320 units) and permitted housing unit growth 
between 2006-2017 (1,049 units) is 1,271 housing units. The City has achieved 45 percent 
of its 2035 housing target in 41 percent of the growth planning period (2006-2035). Based 
on the City’s zoned capacity for these housing units to be built in the Town Center Area. 

4.3.4 Wastewater Flow Coefficients 

In order to develop wastewater flow projections and allocate future flows to the collection 
system, relationships between land use and wastewater generation were developed. These 
relationships, called wastewater flow factors are established based on the average 
wastewater flow generated for each existing land use type. The land use flow factors were 
established to project the estimated ADWF through future development of the City’s 
wastewater collection system and project future flows within the Study Area boundary. 

Average wastewater flow coefficients are rates, usually expressed in gallons per acre per 
day (gpad), applied to either gross or net acres for calculating average day flow generated 
from a particular land use. A flow coefficient was developed for each of the land use 
classifications discussed previously. The flow coefficient provides a means to transform a 
land use category from acreage into wastewater flow. The resulting flow is then input into 
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the appropriate sewer area in the sewer system model. Wastewater flow coefficients for 
residential areas can range between 500 to 8,000 gpad, and commercial and mixed use 
areas might range from 1,000 to 15,000 gpad based on the type of development. Land 
uses designated as open space and parks are assumed to generate negligible amounts of 
sewage flow, and as a result have a flow coefficient of zero. 

The coefficients are developed using the following procedure: 

• Average flows for each flow metering tributary area are extracted from the flow-
monitoring data. 

• Using geographic information system (GIS), the acres for each land use type 
contained in each flow-monitoring tributary area are calculated. 

• Preliminary coefficients for each land use type are assumed based on typical values, 
which can be estimated from the approximate number of dwelling units per acre, the 
assumed per capita wastewater generation rates, and/or the typical number of people 
per dwelling unit for each land use type. 

• The coefficients for each flow metering tributary area are adjusted up or 
down (balanced) within a reasonable range (based on engineering judgment) until the 
calculated average flows from each tributary match what was measured during the 
flow monitoring period. If the flow coefficients produced average flows that were 
significantly different from the field measured flows, further investigation was 
conducted to verify that the tributary basins were delineated correctly and if the 
collection system configuration was representative of the existing system. 

• Once the coefficients for the three flow meter tributary areas are balanced, the 
weighted average of the coefficients for each land use type is calculated based on the 
acreage contribution from each metering tributary area. 

• Individual meter calibrated flow factors were used to allocate existing flows to the 
study area for each flow monitoring basin, while weighted average flow coefficients 
were used to plan future flows and allocate additional flows in the collection system 
based on future projected development. 

Table 4.8 presents the weighted wastewater flow coefficients and land use areas that 
represent the study area’s existing ADWF. As with most cities, residential land use makes 
up the majority of developed land and wastewater flow. For Mercer Island, residential 
customers (Single-family Residential and Multi-family Residential) make up approximately 
65 percent of the current flow in the study area. Detailed wastewater flow coefficients 
developed for each flow monitoring basin can be found in Appendix G. 

4.3.5 Projected Average Dry Weather Flow 

Developing an accurate estimate of the future quantity of wastewater generated at build-out 
of the collection system is an important step in maintaining and sizing sewer system 
facilities, for both existing conditions and future scenarios. 
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Base flow can be estimated for a wastewater system by comparing dry weather flow and 
wet weather flow at the various flow monitoring locations. To estimate ADWF for more 
specific areas, such as individual wastewater basins, dry weather flows are typically 
estimated based on the area contributing to flows and flow coefficients developed for each 
land use type. This method is developed based on the assumption that areas with similar 
land uses, such as low density residential parcels, produce equivalent quantities of 
wastewater flow. System-wide flows can be compared to known flows at flow monitors, or 
at the treatment plant to verify accuracy. This method of estimating base flows is an 
industry standard for planning and provides sufficiently accurate data for planning 
purposes. 
 
Table 4.8 Wastewater Flow Balance Summary 

General Sewer Plan 
City of Mercer Island 

Land Use Stories 

Developed 
Area 

(acres) 
Planning Wastewater 
Flow Factor (gpad) 

Existing 
ADWF 
(mgd) 

Multi-family Residential 5 1.4 7,500 0.010 
Multi-family Residential 4 14.4 6,000 0.086 
Multi-family Residential 3 19.0 4,500 0.086 
Multi-family Residential 2 0.4 3,000 0.001 
Commercial 5 2.3 4,690 0.011 
Commercial 4 0.2 4,000 0.001 
Commercial 3 1.4 3,000 0.004 
Commercial 2 8.0 2,290 0.018 
Commercial 1 26.3 990 0.026 
Mixed-Use 5 9.4 12,070 0.113 
Mixed-Use 4 0.5 10,400 0.005 
Single Family 
Residential N/A 369.1 530 0.196 

Public/Quasi-Public N/A 21.4 1,000 0.021 
Park/Open Space N/A 40.2 0 0.000 
Parking/Vacant N/A 7.7 0 0.000 
   Total Estimated ADWF = 0.580 
   Measured ADWF=  0.580 
   % Difference = -0.3% 

4.3.5.1 Projection Methodology 

The projected ADWFs were developed based on the future land use map (Figure 4.8). The 
flow coefficients developed for the existing land use categories were applied to the future 
build-out land use (acres) to project the wastewater flow generated from anticipated 
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redevelopment and infill. The resulting flows represent the projected inflow in the hydraulic 
model. 

Flows were developed for each parcel in the Study Area. Flows are separated between 
existing flows and infill/redevelopment flows. Existing flows are developed for currently 
developed and connected parcels and flow factors calibrated under Section 4.3.2 for each 
wastewater basin. Infill/growth flows correspond to additional flows expected in the future. 
Parcels currently vacant and parcels with projected higher flow usage in the future are 
assigned planning flow factors to estimate additional future flows in the future. 

Each parcel's existing land use classification is compared with future land use classification 
from the Comprehensive Plan. The following allocation was then performed: 

• Where parcels that show the same land use classification, maintained no additional 
flow was assigned. 

• Where parcels are anticipated to redevelop or infill and produce greater wastewater, 
flows were assigned additional ADWF. ADWFs for currently vacant parcels are 
developed using planning flow factors for each land use type. ADWFs for parcels that 
are assumed to have higher future wastewater production, were allocated additional 
flow equal to the difference between existing and future flow factors. 

• The assumption was made that when the provided land use data showed a decrease 
in land use classification, no change was made and the existing flow for the parcel 
remained the same. This is a conservative assumption that assumes that existing 
flows will not decrease in the future in the Study Area system. 

4.3.5.2 Projected Average Dry Weather Flows 

The projected ADWFs estimated for each flow monitoring basin using the developed 
planning flow factors are summarized in Table 4.9. Future ADWFs for the Study Area are 
anticipated to increase to 0.922 million gallons per day (mgd) under build-out conditions. 
 
Table 4.9 ADWF Projections Summary by Flow Monitoring Basin 

General Sewer Plan 
City of Mercer Island 

FM Basin ID 
Total Existing 
ADWF (1)(mgd) 

Total Build-out ADWF 
(mgd) 

Percent ADWF 
Increase 

Site 1 0.073 0.092 + 26.0% 

Site 2 0.429 0.751 + 75.0% 

Site 3 0.078 0.079 + 0.1% 

Total Study Area 0.580 0.922 + 58.9% 
Notes: 
(1) Source: ADS Flow Monitoring Program. 
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4.3.5.3 Water Conservation Impacts on Average Dry Weather Flows 

Increased water efficiency of fixtures and appliances has created a lasting per capita water 
use reduction since the 1980s, particularly for residential customers. The City participates in 
regional water conservation program sponsored by the Saving Water Partnership. It is 
anticipated that the City’s continued water conservation will result in a modest decrease in 
per capita dry weather flows. However, the City does not anticipate future reductions to 
impact wastewater operations in the future. First, the City’s steep topography negates 
common maintenance issues caused from low flows, such as solids settling. Second, the 
total average dry weather flow may be similar to it is today. Typical redevelopment in the 
City results in increased number of fixtures, either through larger homes or increased 
density. While the new fixtures maybe more efficient, reductions in flow from the new 
fixtures are likely offset by the increased number of fixtures.  

4.3.6 Projected Peak Wet Weather Flow Development 

Peak wet weather flows (PWWF) in a wastewater collection system are caused by rainfall 
dependent I/I. Peak hour flows can result in flows more than ten times the base flow, 
causing utilities to construct high-capacity infrastructure to convey and treat these 
extraneous flows. This section describes the methodology used for developing existing and 
future peak hour flows within the Study Area’s sewer system, which was subsequently used 
for performing the capacity analysis as described in Section 4.6. To develop the design 
flows in the hydraulic model, the design storm is routed through the model and the resulting 
I/I from existing and future development creates the design flow. 

4.3.6.1 Design Storm 

Design storms are rainfall events used to analyze the performance of a collection system 
under peak flows and volumes, and have specific recurrence interval and rainfall duration. 
Developing a design storm can be accomplished in different ways: historical data, synthetic 
storms, custom storm, etc. Consistent with previous planning, a historical storm from 
November/December 2001 was used as the design storm for the capacity analysis. The 
design storm includes two major events: November 28, 2001, which was estimated to be a 
50-year recurrence storm, and December 11, 2011, which was estimated to be a 100-year 
recurrence storm. Return frequencies for the design storm were evaluated as part of the 
2003 Plan. 

Figure 4.9 shows the historical design storm. The historical storm resulted in a peak rainfall 
intensity of 0.32 inch/hour and a maximum 24-hour volume of 3.19 inches. These maximum 
values occurred on November 14, 2001. 

4.3.6.2 I/I Degradation Assumption 

As collection pipelines age and degrade, they are susceptible to greater I/I. For the 
development of future hourly peak flows, the existing collection system was assumed to 
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degrade at a rate of 7 percent per decade, thereby increasing the I/I rate each year. This 
rate comes from a King County Study published in 2014.2 

4.3.6.3 Capacity Bottleneck Assumption 

The peak flows (existing and future) for the flow monitoring basins presented in Table 4.10 
include improvements to correct capacity deficiencies presented in Section 4.6 - Capacity 
Evaluation. The improvement projects alleviate capacity bottlenecks upstream in each 
basin, which allows higher peak flows to be conveyed through the system. All values below 
represent the flows if the capacity bottlenecks are resolved. This ensures that the PWWF 
truly represents the peak hour flow, without dampening due to upstream capacity 
deficiencies. Peak flows without improvements would be underestimates of actual peak 
system inflow.  

                                                
2 Updated Planning Assumptions for Wastewater Flow Forecasting, King County, July 2014. 
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4.3.6.4 Existing and Projected Peak Wet Weather Flows 

The PWWF represents the maximum hourly flow rate under the selected design storm 
presented in Section 4.3.4 and land use scenarios. Table 4.10 provides the peak hour 
design flow under both existing and future scenarios for each wastewater basin. 

Note, the elimination of bottlenecks from the system likely causes the PWWF predictions to 
be higher than with existing infrastructure. The PWWFs from these scenarios more closely 
represent the wastewater inflows to the system. 
 

Table 4.10 Study Area Existing and Projected Wastewater Flows 
General Sewer Plan 
City of Mercer Island 

Condition(3) 

Average Dry 
Weather 

Flow (ADWF) 
(mgd) 

Peak Wet 
Weather Flow 

(PWWF)(1) 

(mgd) 
R-Value 

(%) 

Peak I/I 
Rate 

(gpad) 

Peaking 
Factor 

(PWWF:ADWF)(2) 

Existing 0.65 3.65 6.3 5,800 5.6 

Build-Out 0.92 4.57 7.0 6,900 5.0 

Notes: 
(1) The PWWF flow is the peak hourly flow during the design storm event. 
(2) Peaking factor is the Peak Wet Weather Flow divided by the Average Dry Weather Flow. 
(3) These conditions represent the flows from the Study Area if the capacity bottlenecks are 

resolved. This ensures that the PWWF truly represents the peak hour flow, without 
dampening due to upstream capacity deficiencies. 

The peak flows were used to develop three important parameters for understanding I/I as 
follows: 

• R-Value (%): A metric typically used to quantify the severity of the system’s I/I is the 
R-value. The R value is defined as the percentage of rainfall volume that makes it into 
the collection system as I/I. The R-value provides a means to compare the relative 
magnitude and severity of total I/I volume between different basins and different 
storm events. Systems with R-values less than 5 percent are often considered to be 
performing well; this criterion will be used for this Plan. Because the infiltration 
component is usually more predominant than the inflow component on a totalized 
Rainfall Derived Infiltration and Inflows (RDII) volume flow basis, the R-value is listed 
as an indicator of infiltration. The system shows R-value above 6 percent, which is a 
sign of significant infiltration. 

• Peak I/I Rate (gpad): The Peak I/I Rate is the peak flow rate of all non-sanitary flows. 
Peak I/I Rates are calculated by subtracting the base sanitary flow from the peak flow 
for each basin. These rates indicate how much peak I/I is coming from each basin. 
The Peak I/I Rate is listed as an indicator of inflow. I/I Rates are largely dependent on 
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the contributing area of land; typical values are not available. Ideally, a wastewater 
system would have no I/I flows. In general, a peak I/I per acre value greater than 
3,500 gpad represents a high response of a collection system, while a peak RDII per 
acre value greater than 7,000 gpad is considered significantly high.  

The study Area shows significantly high inflow, mainly due to flow monitoring basin 1. 

• Peaking Factor: Peaking factors are the ratio between peak flow and base sanitary 
flow and are commonly used for wastewater infrastructure design. These factors are 
derived by dividing the peak flow by the base sanitary flow for each basin. Due to the 
prolonged rainy season, wastewater agencies in the northwest typically experience 
peaking factors from two to ten, and in some cases more than ten.  

The PWWF to ADWF peaking factor of 5.6 is moderate and consistent with the other 
systems of similar age and material. The decrease in peaking factor reflects the 
increase in future density of the Town Center area, which will increase base flows 
without increasing I/I. 

4.3.6.5 Wet Weather Flows outside of Town Center 
The City does not have flow monitoring data to analyze wet weather flows and I/I 
beyond the Town Center sewershed. The City encourages WTD to provide sufficient 
monitoring in the upcoming 2020 decadal monitoring to evaluate I/I on a basin by 
basin level. As presented in this Plan, the City plans to upgrade its pump stations 
Supervisory Control and Data Acquisition (SCADA) to provide flow measurement by 
2024 to both improve system operation and evaluate the performance of the system. 
While this data trends in I/I, it is not a substitute for the decadal flow monitoring. 

4.4 HYDRAULIC MODEL DEVELOPMENT 

4.4.1 Hydraulic Model Overview 

A sewer collection system model is a simplified representation of the real sewer system. 
Sewer system models can assess the conveyance capacity for a collection system. In 
addition, sewer system models can perform “what if” scenarios to assess the impacts of 
future developments and land use changes. The City’s collection system hydraulic model 
was constructed using a multi-step process utilizing data from a variety of sources. This 
section summarizes the hydraulic model development process, including a summary of the 
modeling software selection, a description of the modeled collection system, the hydraulic 
model elements, and the model creation process. 

4.4.1.1 Selected Hydraulic Modeling Software 

The City's previous collection system hydraulic model was developed using the Mike Urban 
hydraulic modeling software package, developed by DHI. Mike Urban uses the MOUSE 
engine, which is widely used throughout the world for planning, analysis, and design related 
to stormwater runoff, combined sewers, sanitary sewers, and other drainage systems. 
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The latest version (2016) of Mike Urban was used to update the hydraulic model. More 
information about the modeling software can be found in the Mike Urban Collection 
Systems Guide (DHI, 2007). 

4.4.1.2 Elements of the Hydraulic Model 

The following provides a brief overview of the various elements of the hydraulic model and 
the required input parameters associated with each: 

• Junctions: Sewer manholes, cleanouts, as well as other locations where pipe sizes 
change or where pipelines intersect are represented by junctions in the hydraulic 
model. Required inputs for junctions include rim elevation, invert elevation, and 
surcharge depth (used to represent pressurized systems). Junctions are also used to 
represent locations where flows are split or diverted between two or more 
downstream links. 

• Pipes: Gravity sewers and force mains are represented as pipes in the hydraulic 
model. Input parameters for pipes include length, friction factor (e.g., Manning’s n for 
gravity mains, Hazen Williams C for force mains), invert elevations, diameter, and 
whether or not the pipe is a force main. 

• Storage Nodes: For sewer system modeling, storage nodes typically are used to 
represent lift station wet wells (although other storage basins, etc. can be modeled as 
storage nodes). Input parameters for storage nodes include invert elevation, wet well 
depth, and wet well cross section. 

• Pumps: Pumps are included in the hydraulic model as links. Input parameters for 
pumps include pump curves and operational controls. 

• Outfalls: Outfalls represent areas where flow leaves the system. For sewer system 
modeling, an outfall typically represents the connection to the influent pump station at 
a wastewater treatment plant or in the case of the Town Center area to the King 
County interceptor. 

• Rain Gauges: Rain gauges are input into the hydraulic model to simulate historical or 
theoretical hourly rainfall events. 

• Subcatchments: Subcatchments represent the hydrologic units of land area whose 
topography and drainage characteristics direct surface runoff from known storm 
drainage cross connections to a single discharge point in the sewer system. 
Subcatchment parameters ultimately determine how much stormwater inflow and 
infiltration enters the sewer system. 

• Inflows: The following are the two types of wastewater flow sources that can be 
injected into individual model junctions (and storage nodes): 
– Dry Weather. Dry weather inflows simulate base sanitary wastewater flows and 

represent the average flow. The dry weather flows can be multiplied by up to 
four patterns that vary the flow by month, day, hour, and day of the week (e.g., 



November 2018 4-28 
pw:\\Carollo/Documents\Client/WA/Mercer Island/9925A00/Deliverables\Ch04 

weekday or weekend). The dry weather diurnal patterns are adjusted during the 
dry weather calibration process. Two diurnal patterns were developed for each 
basin respectively, representing weekday and weekend days. 

– RDII. RDII are flows into the collection system originating from rainfall. Several 
models are available in Mike Urban to capture these effects. The models have 
a number of parameters that are adjusted during the wet weather calibration 
process (see Section 4.4.3) to model the flows into the collection during 
different storm events. 

4.4.2 Hydraulic Model Update 

The hydraulic model only represents the Study Area. The Town Center area is the City's 
primary business district located generally between 76th Ave. S.E., S.E. 32nd St., Island 
Crest Way, and I-90. The following sections only discuss the Town Center area of the City's 
collection system. 

4.4.2.1 Model Update Process 

The City’s hydraulic model combines information on the physical and operational 
characteristics of the wastewater collection system, and performs calculations to solve a 
series of mathematical equations to simulate flows in pipes: 

• Step 1 - The City’s GIS shape files for the sewer collection system were obtained. 

• Step 2 - The GIS data were reviewed and compared to the information on pipes and 
manholes from the hydraulic model. 

• Step 3 - The collection system pipeline and facility data were updated in the modeling 
software as necessary. Once all the relevant data was updated and input into the 
hydraulic model, the model was reviewed to verify that the model data was input 
correctly and that the flow direction and size of the modeled pipelines were logical. 

• Step 4: Dry weather wastewater flows were then allocated to the appropriate model 
junctions. These flows were scaled up or down, as necessary, to match the dry 
weather flows recorded during the flow monitoring period during the dry weather 
calibration. 

• Step 5 - The hydraulic model contains certain run parameters that need to be set by 
the user at the beginning of the project. These include run dates, time steps, reporting 
parameters, output units, and flow routing method. Once the run parameters were 
established, the model was debugged to ensure that it ran without errors or warnings. 

Figure 4.10 presents the elements of the Study Area wastewater collection system included 
in the hydraulic model. Non-modeled pipelines are shown in grey. Table 4.11 presents a 
summary of the modeled sewer system by diameter and length of pipe. These totals only 
include length of pipes located within the Study Area. 
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Note, the MOUSE model included the City's Lakeline system, which was carried forward in 
the updated Mike Urban model. The Lakeline system is outside of the Study Area and was 
not verified or updated, as it was not included in the analysis.  
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Table 4.11 Study Area Modeled System Pipelines 
General Sewer Plan 
City of Mercer Island 

Diameter 
(inches) Length (LF) Percent of Modeled System (%) 

6-inch 3,200 3.1% 

8-inch 92,395 88.3% 

10/12-inch 5,063 4.8% 

16/18-inch 598 0.6% 

21/24-inch 3,345 3.2% 

Total 104,601 100% 
Notes: 
(1) Source: City of Mercer Island hydraulic model database. 

4.4.2.2 Wastewater Flow Allocation 

Determining the quantity of dry weather wastewater flows generated by a municipality and 
how the flows are distributed throughout the collection system is an important component of 
the hydraulic modeling process. Adequate estimates of the volume of wastewater are 
important in maintaining and sizing sewer system facilities, both for present and future 
conditions. Wastewater flows were allocated (assigned to specific nodes) in the hydraulic 
model for both ADWF and PWWF. 

ADWF were allocated using the flow coefficients and land use categories, as described 
below: 

• Step 1: The City’s study area was broken up into 263 individual loading polygons. 
Each loading polygon represents the geographic area that contributes flows into a 
single model node (i.e., trunk system manhole). In an all pipe model, such as the 
City’s hydraulic model, a loading polygon could be as small as a few parcels. 

• Step 2: The loads were calculated for each loading polygon using GIS software 
program by multiplying the appropriate flow coefficient by the land use acreage. 

• Step 3: The hydraulic model’s load allocation assigned the calculated average dry 
weather flow to the appropriate node in the sewer system model. 

• Step 4: The allocated loads were adjusted as necessary during the dry weather flow 
calibration process (see Section 4.4.3) to closely match the actual measured dry 
weather flows recorded during the flow monitoring period. 

4.4.2.3 Inflow and Infiltration: Time-Area Model A and RDII 

Mike Urban has several modules to estimate the wet weather inflow and infiltration in each 
basin. For this study, the Mouse Time-Area Model A and RDI methods were chosen to 
model inflow and infiltration respectively. 
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Two important I/I parameters determined through calibration are the areas of “connected 
pervious” and “connected impervious” land contributing flow to each basin’s collection 
system. These areas represent the equivalent area of land accumulating rainfall to produce 
the wet weather flow measured at the downstream flow meter. For example, if a flow meter 
measures a fast response to a storm event, the model calculates the amount of impervious 
land that is accumulating rainfall and contributing surface runoff to the collection system. 
Connected pervious land represents the equivalent amount of land absorbing rainfall and 
slowly contributing wet weather flow to the collection system. 

The Model A and RDI flow components are combined to create a hydrograph for each 
basin that simulates how the system responds to rainfall events. 

4.4.3 Hydraulic Model Calibration 

Hydraulic model calibration is a crucial component of the hydraulic modeling effort. 
Calibrating the model to match data collected during the flow monitoring program ensures 
the most accurate results possible. The calibration process consists of calibrating to both 
dry and wet weather conditions. 

Both dry and wet weather flow monitoring were conducted at the 3 metering sites presented 
in Section 4.2. DWF calibration ensures an accurate depiction of base wastewater flow 
generated within the Study Area. The WWF calibration consists of calibrating the hydraulic 
model to a specific storm event or events to accurately simulate the peak and volume of I/I 
into the sewer system. The amount of I/I is essentially the difference between the WWF and 
DWF components. 

4.4.3.1 Calibration Standards 

The hydraulic model was calibrated in accordance with international modeling standards. 
The Wastewater Planning Users Group (WaPUG), a section of the Chartered Institution of 
Water and Environmental Management, has established generally agreed upon principles 
for model verification. The dry weather and wet weather calibration focused on meeting the 
recommendations on model verification contained in the “Code of Practice for the Hydraulic 
Modeling of Sewer Systems,” published by the WaPUG (WaPUG 2002)3, as summarized 
below. 

4.4.3.1.1 Dry Weather Calibration Standards: 

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. 

                                                
3 Code of Practice for the Hydraulic Modeling of Sewer Systems,” published by the WaPUG (WaPUG 2002) 



November 2018 4-33 
pw:\\Carollo/Documents\Client/WA/Mercer Island/9925A00/Deliverables\Ch04 

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 ±10 percent. 

• The volume of flow (or the average rate of flow) should be within the range of 
±10 percent. If applicable, care should be taken to exclude periods of missing or 
inaccurate data. 

4.4.3.1.2 Wet Weather Calibration Standards:  

Wet weather calibration should be conducted for three separate storms. For at least two of 
the three storm events picked from the flow monitoring period, the model simulated flows 
and depths should be compared to the field measured flows and depths. The flow 
hydrographs for both events should closely follow each other in both shape and magnitude, 
until the flow has substantially returned to dry weather flow 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 +25 percent 
to -15 percent and should be generally similar throughout. 

• Modeled volume of flow should be within +20 percent to -10 percent of measured 
volume of flow. 

• The depth of surcharge should be in the range of +20-inches to -4 inches. 

• The unsurcharged depth should be within the range of ± 4 inches. 

The WaPUG 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. 

Model calibration simulations should be run for a duration long enough that the I/I response 
is no longer apparent in the measured data. 
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4.4.3.2 Dry Weather Flow Calibration 

4.4.3.2.1 Dry Weather Calibration Process 

The DWF calibration process consists of several elements, as outlined below: 

• Divide the system into areas tributary to each flowmeter. The first step in the 
calibration process was to divide the City into flowmeter tributary areas. Three 
tributary areas were created, one for each flowmeter from the flow monitoring 
program. 

• Define flow volumes within each area. The next step was to define the flow 
volumes within each area, which was accomplished in the flow allocation step. 

• Create diurnal patterns to match the temporal distribution of flow. A diurnal 
curve is a pattern of hourly multipliers that are applied to the base flow to simulate the 
variation in flow that occurs throughout the day. Two diurnal curves were developed 
for each flow monitoring tributary area, one representing weekday flow and one 
representing weekend flow. The diurnal patterns were initially developed based on 
the flow monitoring data and adjusted as part of the calibration process until the 
model simulated flows closely matched the field measured flows. Figure 4.11 shows 
the calibrated weekday and weekend diurnal patterns for the area tributary to Meter 
Site 2. Similar diurnal curves were developed for each of the meters and its tributary 
area. These additional curves are available in Appendix G. 

4.4.3.2.2  Dry Weather Calibration Results 

Table 4.12 provides a summary of the dry weather flow calibration using the average and 
daily peak flow results for both weekday and weekend conditions. As shown on Table 4.12, 
the model simulated average and peak flows for both weekday and weekend DWF were all 
within 10 percent. In general, the percent difference between the overall modeled and 
measured DWF ranged between -1.4 percent and 4.2 percent. 

Appendix G contains a detailed dry weather flow calibration summary sheet for each of the 
14 metering sites. Each calibration sheet provides plots that compare the model simulated 
and field measured flow data for both weekday and weekend conditions. An example of the 
dry weather calibration for Meter Site 2 is shown on Figure 4.11. 

There is very good correlation of the field measured data to the model output results. All 
sites were within the calibration standards with most sites around +/-2 percent of the 
measured field data. 
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Table 4.12 Dry Weather Flow Calibration Results 
General Sewer Plan 
City of Mercer Island 

Flow 
Meter 

ID 

Weekday Week-end Average 

Flow Volume 
Diff (%) 

Peak Flow 
Diff (%) 

Flow Volume 
Diff (%) 

Peak Flow 
Diff (%) 

Flow 
Volume 
Diff (%) 

Site 1 -1.4% -1.3% 3.1% 2.6% -0.2% 

Site 2 -1.3% -1.2% 0.7% 0.8% -0.7% 

Site 3 4.2% 1.0% -1.7% -2.8% 2.5% 

4.4.3.3 Wet Weather Flow Calibration 

4.4.3.3.1 Wet Weather Flow Calibration Process 

The WWF calibration enables the hydraulic model to accurately simulate I/I entering the 
collection system during a large storm. As outlined below, the WWF calibration process 
consists of several elements: 

• Identify calibration rainfall events. The WWF calibration process consists of 
running model simulations of historic rainfall events based on data collected as part of 
the flow monitoring program. The goal of any wet weather flow monitoring program is 
to capture and characterize a system’s response to a significant rainfall event, 
preferably during wet antecedent moisture conditions. 

The selection of a particular calibration storm or group of storms is based on a review 
of the flow and rainfall data. Table 4.13 below summarizes the three storms picked for 
calibration of the three monitoring sites. Figure 4.12 illustrates the storms used in the 
model calibration process. 
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Table 4.13 Calibration Storms Summary 
General Sewer Plan 
City of Mercer Island 

Storm ID Start Date End Date 
Storm 01 1/21/2016 2/2/2016 

Storm 02 2/10/2016 2/24/2016 

Storm 03 2/27/2016 3/19/2016 

• Define RDII tributary areas. For the WWF calibration, RDII flows are superimposed 
on top of the DWF. The model calculates two types of response: a SRC (slow 
response corresponding mainly to infiltration) and a FRC (fast response 
corresponding mainly to direct inflow). 

• Create I/I parameter database and modify to match field measured flows. The 
main step in the WWF calibration process involves calibration Model A and RDI 
parameters for each of the three flow monitoring basin. 

As with the dry weather calibration, the wet weather calibration process compared the 
meter data with the model output. Comparisons were made for average and peak 
flows as well as the temporal distribution of flow until flows returned to their baseline 
levels. 

• Adjust model variables to match field measured velocity and flow depths. Once 
the model simulated flows acceptably matched the field measured flows, the model 
simulated velocity and flow depth were compared to the field measured velocity and 
flow depth. Adjustments were made to various model parameters until the modeled 
and measured velocity and depth closely matched one another. The primary varied 
parameter for this process are pipeline roughness (Manning’s n), although other 
parameters can also be adjusted as calibration results are generated. 

Manning’s roughness coefficients, or n values, have industry accepted ranges based 
on a number of variables. Roughness coefficients increase over time depending on 
the construction methods, installation quality, system maintenance, and other 
environmental factors. There can be certain factors within the City’s collection system 
that can result in roughness coefficients that differ from the typical range. 

If the model is unable to reasonably match the field measured flow depth and velocity 
without leaving the acceptable range of Manning’s roughness coefficients, further 
investigation is conducted to help determine the cause of the discrepancy. Some 
issues that could cause such a discrepancy can include errors in the slope or 
diameter of a pipeline, downstream blockages, pipeline sags, and, in some cases, 
influences from downstream lift station operations. 
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4.4.3.3.2 Wet Weather Calibration Results 

Appendix G contains a detailed wet weather flow calibration summary sheet for each of the 
3 meter sites. Each calibration sheet provides plots that compare the model simulated and 
field measured flow, velocity, and level data for the calibration storms. An example of the 
wet weather calibration for Site 2 is shown on Figure 4.13. 

Table 4.14 provides a summary of the wet weather flow calibration using the average and 
peak flow results. As shown on Table 4.14, the model simulated average and peak flows at 
all meter sites were within the acceptable tolerances for at least two storms out of three, 
and therefore the model was considered calibrated and ready to use for capacity analysis 
purposes. 

4.4.3.4 Model Recommendations 

To facilitate evaluation of the entire sewer system, it is recommended that the City expand 
the hydraulic model to cover the entire Island. The full system model can be created using 
the City’s GIS and existing information on the capacity and controls of the Lakeline and 
KCDNR Pump Stations. It is recommended that the City calibrate its hydraulic model 
sequentially when basins are added and model is expanded.   
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Table 4.14 Wet Weather Flow Calibration Results 
General Sewer Plan 
City of Mercer Island 

Meter 
Number 

Pipe 
Diameter 

(inch) 

Storm 1 (1/21/2016-2/2/2016) Storm 2 (2/10/2016-2/24/2016) Storm 3 (2/27/2016-3/19/2016) 
Percent Error(1) Percent Error(1) Percent Error(1) 

Avg. 
Flow 
(%) 

Peak 
Flow 
(%) 

Max 
Level 
(inch) 

Avg. 
Flow 
(%) 

Peak 
Flow 
(%) 

Max 
Level 
(inch) 

Avg. 
Flow 
(%) 

Peak 
Flow 
(%) 

Max 
Level 
(inch) 

Site 1 33 23.4% 1.2% -2.5 12.2% 42.3% -2.0 -3.6% -10.6% -2.9 

Site 2 18 12.4% -3.0% -3.3 13.7% 17.0% -2.2 6.2% -1.1% -2.4 

Site 3 12 28.2% -3.6% -0.6 7.9% 21.0% -0.7 -2.9% -13.0% -1.0 

Notes: 
(1) Percent Error = (Modeled - Measured)/Measured *100. 
(2) Bold numbers are outside WaPUG recommended criteria. At least 2 out of three storms are within recommended criteria, therefore, the 

model was considered calibrated. 
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4.5 SYSTEM EVALUATION CRITERIA 
Capacity evaluation of the Study Area was performed in accordance with the criteria 
established in this section. Sewer pipe capacities are dependent on many factors, including 
roughness of the pipe, the maximum allowable depth of flow, etc. Assumptions of these 
factors are discussed below. 

4.5.1 Manning Coefficient (n) 

The Manning coefficient 'n' is a friction coefficient and varies with respect to pipe material, 
size of pipe, depth of flow, smoothness of pipe and joints, and extent of root intrusion. For 
sewer pipes, the Manning coefficient typically ranges between 0.011 and 0.017, with 0.013 
being a representative value used for sewer system master planning. New pipes were 
assumed to have a Manning’s coefficient of 0.013. 

4.5.2 Flow Depth Criteria (d/D) 

The primary criterion used to identify capacity-deficient trunk sewers or to plan for future 
infrastructure is the maximum flow depth to pipe diameter ratio (d/D). The d/D value is 
defined as the depth (d) of flow in a pipe during peak flow conditions divided by the pipe’s 
diameter (D). The operating criterion varies for existing sewers and for new sewers. 

When evaluating existing sewers, using a conservative d/D ratio may lead to unnecessary 
replacement of existing pipelines. During PWWF, water levels were allowed to rise up to a 
d/D of 1. Sewers were not allowed to surcharge under these maximum flow conditions. If 
the flow depth was greater than the maximum allowed, then the sewer was deemed 
deficient and a larger sewer was proposed to provide greater flow capacity. 

When designing new sewers, it is common practice to adopt variable flow depth criteria for 
different pipe sizes. Design d/D ratios typically range from 0.5 to 0.92, with the lower values 
used for smaller pipes, which may experience flow peaks greater than design flow or may 
experience blockages from debris, paper or rags. The City’s draft Sewer Standards define 
the acceptable d/D values for design of new sewers as 0.75 at peak flow rate. 

The maximum allowable d/D ratios for design flow conditions are summarized in 
Table 4.15. These design flow depths are relatively conservative and provide for some 
flexibility capacity to allow changes in projected flows, I/I, or land use. 
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Table 4.15 Depth Criteria 
General System Plan 
City of Mercer Island 

Facility Allowable d/D  

Existing Sewers No surcharging allowed  
(d/D<1 allowed) 

New Sewers 0.75 

4.6 TOWN CENTER COLLECTION SYSTEM CAPACITY 
EVALUATION 

A capacity analysis of the modeled Town Center collection system was performed using the 
City's calibrated hydraulic model and using the system evaluation criteria outlined above. 
The capacity analysis entailed identifying areas in the sewer system where the planning 
criterion for surcharging was exceeded. The capacity evaluation was performed for the 
Study Area only and two planning conditions under the design storm: Existing and 
Build-out. 

4.6.1.1 Surcharge Due To Backwater 

Pipelines with a Hydraulic Grade Line (HGL) surcharging the pipe crown in manhole are not 
necessarily capacity deficient. Surcharging of a pipe can occur due to backwater effects of 
a downstream pipe, not due to exceeding the theoretical capacity of the pipe itself. If the 
downstream pipe is capacity deficient, it can cause backup - and even reversal - of flow in 
the upstream pipe, resulting in surcharge of the upstream pipe that otherwise is not 
capacity limited. If the downstream pipe capacity is increased, then the upstream pipe may 
no longer require capacity improvements.  

For this reason, the hydraulic model was analyzed to identify the pipeline segments that are 
the cause of the surcharged conditions. 

4.6.1.2 Existing System 

For the existing collection system, the PWWF was routed through the hydraulic model for 
the November/December 2011 design storm. In accordance with the established criteria for 
existing sewers, pipes that were surcharging were identified. Figure 4.14 shows the 
locations of the existing pipes at capacity in the study area in red. Red pipes are 
surcharging under PWWF conditions. Pipes highlighted in orange on Figure 4.14 
correspond to pipes approaching surcharging (above 85 percent full, but not surcharging). 
Pipes highlighted in green and brown corresponds to pipes respectively flowing less than 
85 percent full and less than 50 percent full under PWWF conditions. These pipes have 
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sufficient capacity for the rest of the planning period. There are 5 main locations of 
deficiencies flagged in the hydraulic model under existing conditions: 

• At the intersection of S.E. 24th St. and 76th St S.E. 

• Along S.E. 32nd St., east of the intersection of 77th Ave. S.E. 

• East of the intersection of 72nd Ave. S.E. and S.E. 22nd St., south of I-90 through 
Mercerdale Park and along 77th Ave. S.E. 

• Several Pipes intersecting W. Mercer Way. 

Note, surcharging may not be observed in the above locations, except during large wet-
weather events; such as the design storm.  

4.6.1.3 Build-out Conditions 

The build-out system analysis was performed in a similar manner to the existing system. 
Figure 4.15 shows the surcharged pipes in the Study Area under build-out conditions. 

The additional projected flows from the build-out development in the Town Center intensify 
the capacity issue, exacerbating the existing deficiency. There are two additional locations 
of deficiencies in the study area: 

• South of Mercerdale Hillside Park. 

• At the intersection of 77th Ave. S.E. and S.E. 27th St. 

Note, surcharging may not be observed in the above locations, except during large wet-
weather events; such as the design storm.  
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4.7 RECOMMENDED CAPACITY IMPROVEMENTS 
This section presents the proposed sewer improvements on pipes to mitigate existing, and 
build-out identified deficiencies and to serve future users. 

4.7.1 Pipe Improvement Assumptions 

When an increase to capacity is required, existing sewers can be upgraded or a parallel or 
relief sewer can be constructed. For the purposes of this Plan, unless otherwise stated, we 
assumed that a capacity deficient sewer would be upgraded to a larger diameter. The 
upgraded pipeline generally followed the same slope as the existing pipeline, with the 
exception where survey data revealed negative or flat slopes in an existing alignment. 

As the City continues to grow, it is recommended that the proposed pipeline diameters be 
constructed so that the facilities have sufficient capacity for build out conditions. Building a 
smaller interim project with the plans of upsizing in the future to account for further growth is 
not recommended due to the extended useful life of the improvements proposed herein. 
The proposed pipe diameter represents the ultimate diameter for build out conditions. 

Both Figure 4.16 and Table 4.16 should be used together to locate the proposed 
improvement and to gain details of the improvement (length, diameter, street location, etc.). 
The improvement identification number links the figure and table. The improvements 
summarized in Table 4.16 use a cross-referenced number system. The columns used in 
this table refer to the following: 

• Project ID: Assigned unique identifier associated with each improvement project. 
This is an alphanumeric number that starts with one letter indicating the type of 
improvement P= Pipe and continues with a number and a letter. 

• Type of improvement: Pipelines, other. 

• Street Description: Street in which the improvement is proposed. 

• Action: Indicates whether the proposed improvement is a replacement pipeline, 
parallel pipeline, or a new facility. 

• Existing Size: This is the size of the existing pipeline/facility. It represents the 
diameter of the existing pipelines (inches). 

• Proposed Size: This is the size of the proposed improvement. It represents the 
diameter of the proposed pipelines (inches). 

• Length: Estimated length of the proposed improvement (in feet). It should be noted 
that the length estimates do not account for re-routing the alignment to avoid 
unknown conditions. 

• Upstream/Downstream Manhole ID: This is the start and end manhole (MH) IDs for 
each improvement project. 
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• Reason: This section explains the reason why this improvement is proposed and 
needed (surcharging, flow diversions…) 

4.7.2 Recommended Piping Improvements 

This section provides a description of the recommended improvements to alleviate the capacity 
issues under the planning conditions. Improvements to provide sufficient capacity throughout 
the system mainly include upgrades to pipe diameters. Figure 4.16 illustrates the proposed 
sewer improvements required to meet the planning criteria, including the proposed pipeline 
diameter for the improvement. 

In accordance with the established planning criteria, new sewer pipelines were sized such 
that the maximum flow d/D did not exceed 0.75. 

Table 4.16 provides more detail of each improvement project, including the diameter and 
length of the improvement, and corresponds to the improvements shown in Figure 4.16. 

Piping improvements are considered to be non-growth related. The flow projections assume 
a 7 percent increase in I/I per decade based on King County's 2014 Study, which was the 
sole driver of Projects 1 through 4, 7, & 8. No additional domestic flows were added beyond 
the immediate Town Center area. Projects 5 and 6 were deficient in the existing conditions 
and therefore the need for improvements were not considered to be growth related. 

4.7.2.1 Project 1 - W. Mercer Way 

The sewer pipes located along W Mercer Way, east of the intersection with Holly Ln. lacks 
capacity to convey design flows and surcharges during the design storm starting under 
existing conditions. 

Project 1 consists of replacing approximately 446 feet of existing 8-inch pipes with 
12-inch pipes. The pipe to replace is flat relatively to the surrounding pipes, which creates a 
bottleneck along this line. Upsizing this pipe will help alleviate the surcharging caused by 
this section of pipe. This project was identified as medium priority for repair and 
replacement (R&R) replacement in Chapter 5 - Operations and Maintenance. 

4.7.2.2 Project 2 - Mercerdale Hillside Park 

The sewer pipes located south of Mercerdale Hillside Park lack capacity to convey design 
flows and surcharges during the design storm starting under build-out conditions. Existing 
PWWF does not surcharge during the design storm in this section. Additional flows 
upstream due to I/I degradation cause surcharging in this section of pipe. 

Project 2 consists of replacing approximately 551 feet of existing 10-inch pipes with  
12-inch pipes. The pipe to replace is flat relatively to the surrounding pipes, which creates a 
bottleneck along this line. Because of the flat section of pipes, HGL rise in these pipes, 
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causing surcharging. A portion of this project was also identified as high priority for R&R 
replacement in Chapter 5 - Operations and Maintenance. 
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Table 4.16 Proposed Recommended Improvements 
General Sewer Plan 
City of Mercer Island 

Project ID 
Type of 

Improvement Street Description Action 

Existing 
Diameter 

(inch) 

Proposed 
Diameter 

(inch) 
Length 
(feet) 

From MH 
ID To MH ID Reason Comment 

Project 1 Pipeline W. Mercer Way, north 
of Evergreen Ln. Upsize pipe 8 12 446 61-45 61-67 Capacity Deficient under existing and 

build-out conditions. 

New Problem due to flow re-allocation more 
upstream in the system than the former 
model. 

Project 2 Pipeline 

South of Mercerdale 
Hillside Park, 
connecting to 
75th Ave. S.E. 

Upsize pipe 10 12 551 61-91 61-95 

Capacity Deficient under build-out 
conditions (flat pipes upstream of 
steep pipe caused HGL to rise above 
pipe crown). 

New problem due to flow re-allocation in the 
model and flow increase (I/I degradation for 
build-out conditions). 

Project 3 Pipeline 

Through Mercerdale 
Park and at the 
intersection of 
S.E. 34th St. and 
77th Ave. S.E. 

Upsize pipe 8/10 12 1,183 61-130 61-199 Capacity Deficient under existing and 
build-out conditions. Problem area known the last Plan. 

Project 4 Pipeline 
Intersection of 
S.E. 32nd St. and 
77th Ave. S.E. 

Upsize pipe 10 16 241 61-200 61-199 Capacity Deficient under existing and 
build-out conditions. Problem area known the last Plan. 

Project 5 Pipeline 
At the intersection of 
77th Ave. S.E. and 
S.E. 27th St 

Reconfiguration - -  NA NA 
Increase carrying capacity of the 
pipes in the area (addition of two 
manholes). 

Problem area known the last Plan. 

Project 6 Pipeline 
At the intersection of 
S.E. 24th St. and 
76nd Ave. 

Upsize pipe 8 12 441 49-32 TempID9 

Capacity Deficient under build-out 
conditions (flat pipes upstream of 
steep pipe caused HGL to rise above 
pipe crown). 

Problem area known the last Plan. 

Project 7 Pipeline 
At the intersection of 
I-90 and 74th Ave. 
S.E. 

Upsize pipe 8 12 14 49-82 49-81 Capacity Deficient under existing and 
build-out conditions. 

New problem due to flow re-allocation more 
upstream in the system than the former 
model. 

Project 8 Pipeline 

East of the 
intersection of 72nd 
Ave. S.E. and S.E. 
22nd St., south of I-90 

Upsize pipe 8 12 441 49-84 49-83 Capacity Deficient under existing and 
build-out conditions. 

New problem due to flow re-allocation more 
upstream in the system than the former 
model. 

Total 
(feet)      3,317     
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4.7.2.3 Project 3 - Mercerdale Park 

The sewer pipes located through Mercerdale Park and at the intersection of S.E. 34th St. 
and 77th Ave. S.E. lack capacity to convey design flows and surcharges during the design 
storm under existing conditions. Additional flows under build-out conditions extend the 
surcharging south along 77th Ave. S.E. during the design storm. 

Project 3 consists of replacing approximately 1,183 of existing 8-inch and 10-inch pipes with 
a 12-inch pipe. Upsizing this pipe will help alleviate the surcharging caused by this section 
of pipe. A portion of this project was also identified as high priority for R&R replacement in 
Chapter 5 - Operations and Maintenance. 

4.7.2.4 Project 4 - S.E. 32nd St. and 77th Ave. S.E. 

The sewer pipes located along S.E. 32nd St. at the intersection with 77th Ave. S.E. lack 
capacity to convey design flows and surcharges during the design storm with existing 
conditions. The pipe to replace is flat relatively to the surrounding pipes, which creates a 
bottleneck along this line. 

Project 4 consists of upsizing 241 feet of pipe from a 10-inch pipes to a 16-inch pipeline. A 
16-inch diameter pipeline is necessary to meet the City's design criteria. 

4.7.2.5 Project 5 - 77th Ave. S.E. and S.E. 27th St. 

Under build-out conditions, surcharging is anticipated during the design storm at the 
intersection of S.E. 27th St. and 77th Ave. S.E. This area is located where the City's system 
connects to the King County system. This intersection historically held a lift station and the 
remaining piping is in a hydraulically inefficient configuration. It is recommended that the 
City and King County coordinate to improve capacity in these pipes. 

The recommended alternative analysis would determine whether this option is feasible and 
cost-effective. A reconfiguration of this intersection would increase the carrying capacity of 
the pipes in this area. This would be done by adding two manholes, the first to connect the 
outlet pipe of manhole 59-5 to the 24-inch pipe and the second to connect the outlet pipe of 
manhole 60-2 to the 24-inch pipe. This intersection should be monitored by the City's staff 
and reevaluated when flows increase due to the Town Center redevelopment and increase 
in I/I.  

4.7.2.6 Project 6 - S.E. 24th St. and 76th Ave S.E. 

The sewer pipes located at the intersection of S.E. 24th St. and 76th Ave. S.E. lack 
capacity to convey design flows and surcharge during the design storm starting under 
existing conditions. This pipe captures the whole flow monitoring site 1 that shows a 
projected PWWF of 0.9 mgd. 

Project 6 consists of replacing 441 feet of existing 8-inch with 12-inch sewer pipes along 
S.E. 24th St. Upsizing this pipe will help alleviate the surcharging caused by this section of 
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pipe. This project was also identified as medium priority for R&R replacement in  
Chapter 5 - Operations and Maintenance. 

The highway crossing located on the west side of the Town Center shows capacity 
restriction. The crossing and downstream piping are owned by King County. It is 
recommended that the City work with King County to increase conveyance capacity. One 
option would be to divert high flows to the east highway crossing. This would require 
constructing 814 feet of new 16-inch sewer along Sunset Highway to the intersection with 
77th Ave. S.E. 

4.7.2.7 Project 7 - 74th Ave. S.E. 

The sewer pipes located at the intersection of I-90 with 74th Ave. S.E. lack capacity to 
convey design flows. This small section of pipe (14 feet) is flat, therefore limiting the 
capacity of this section and rising HGL upstream of this pipe. 

Project 7 consists of upsizing 14 feet of pipes from an existing 8-inch to a 12-inch pipeline. 
The flat section of pipes at the intersection of I-90 with 74th Ave. S.E. causes bottlenecking 
and makes the HGL rise fast in the upstream pipelines. 

4.7.2.8 Project 8 - S.E. 22nd St. and 72nd Ave. S.E. 

The sewer pipes located along S.E. 22nd St., east of the intersection of S.E. 22nd St. with 
72nd Ave. S.E., surcharges during the design storm starting under existing conditions. This 
section of pipes is relatively flat, limiting capacity. The surcharging in this section of pipes 
reflects sharp flow spikes observed in the flow monitoring data. It is recommended to 
monitor this area to confirm hydraulic behavior in this section of pipes. 

Project 8 consists of upsizing 441 feet of pipes from an existing 8-inch to a 12-inch pipeline. 
The flat section of pipes located east of the intersection of S.E. 22nd St. and 72nd Ave. S.E. 
causes bottlenecking and makes the HGL rise fast in the upstream pipelines. 

4.7.3 Proposed Capacity Improvements Summary 

A total of approximately 3,300 linear feet of pipes ranging from 12-inch to 16-inch are 
recommended to alleviate capacity deficiencies identified in this chapter. These 
improvements will be combined with the recommended improvements that were identified 
for condition purposes in Chapter 5 - Operations and Maintenance. Costs estimates and 
phasing of the improvements will be provided for each project in Chapter 6 - Capital 
Improvement Plan. 





 

November 2018 5-1 
pw:\\Carollo/Documents\Client/WA/Mercer Island/9925A00/Deliverables\Ch05.docx 

Chapter 5 

OPERATIONS AND MAINTENANCE 
Regular operations and maintenance (O&M) is required to provide effective and efficient 
maintenance services for utility rate payers. Delayed O&M may contribute to adverse sewer 
events, including sewer backups, sanitary sewer overflows, pipe breaks, etc. This Chapter 
considers the City of Mercer Island’s (City's) existing and planned O&M activities and 
programs and recommendations to improve existing or address future needs. 

5.1 OPERATION AND MAINTENANCE ACTIVITIES  
The City's regular O&M activities are summarized in this Section. The breadth and timing 
of activities reflect the City Staff goals, where current, physical, legal, and resource 
limitations have not allowed the City to meet their goals for some activities. Activities are 
divided into Collection System O&M and Lakeline, Pump Station, and Special Catch 
Basin O&M.  

5.1.1 Collection System O&M 

Collection system O&M aims to continue the good working function of the gravity collection 
system. O&M activities include inspection, maintenance, and repair of the system. 
Collection system O&M activities are completed by the City and its contractors, as 
described below and summarized in Table 5.1.  

5.1.1.1 Collection System Cleaning  

Collection system cleaning includes jetting, root control, and grease cleaning. Pipelines that 
have repeated O&M issues are shown in Figure 5.1. The City O&M staff jet the sewer 
system on a regular basis for pipelines with maintenance issues, as shown in Figure 5.2. 
Other system pipelines are jetted on an as-needed basis. In conjunction with jetting, the 
City typically conducts root control and grease cleaning. It is recommended that the City 
meet their goal of cleaning the entire system every 5 years and problem areas more 
frequently as needed. Routine system cleaning (jetting, root control, and grease cleaning) 
should be conducted shortly before the Closed Circuit Television (CCTV) inspections 
program; therefore, the two programs may be linked.  

5.1.1.2 CCTV Inspection 

The City contracts the CCTV inspection of the sewer system to a vendor. CCTV inspection is 
primarily used to identify clogs, roots, grease, and defects. Identified issues are resolved on a 
as needed basis, as discussed in this Chapter. Review of the existing materials furnished by 
the contractor could be improved by providing a standardized rating of inspected pipelines, 
rather than a summary of defects in the pipe system. Ratings would provide pipe condition to 
be incorporated in the identification of pipes requiring repair and replacement.
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Table 5.1 Operations and Maintenance Activities 
General Sewer Plan 
City of Mercer Island 

Activity Criteria Goal Activity Frequency Comments 
Collection System O&M 
Jet Cleaning Routinely clean sewer 

system. Clean known 
problem areas more 
frequently to prevent 
back-up. 

Clean Island-wide 
every 5 years. 
Clean problem areas 
up to 3 times per year. 

Continuous Primarily in-house work; 
some contracted work as 
needed. 

Root Control  Perform as-needed. Treat annually; cut 
problem areas 
as-needed. 

As-needed 
depending on 
application. 

Performed with Jet 
Cleaning activity; 
contracted work. 

Grease Removal Perform routinely with jet 
cleaning activity. Perform 
as-needed in known 
problem areas. 

Routine cleaning every 
5 years. Clean known 
problem areas up to 
3 times per year. 

Continuous Performed with Jet 
Cleaning activity. 

CCTV inspection Routinely conduct to 
confirm condition of 
pipes, suspected 
blockages, breaks, and 
other issues.  

TV Island-wide every 
5 years. 

Continuous 
 

Contracted work. 
Recommend collecting 
data in accordance with 
PACP/MACP standards 
including Geographic 
Information System (GIS) 
-based codes. 

Smoke Testing Perform as-needed in 
areas where suspect 
problems. 

By project or area 
specific where suspect 
problems. 

As-needed Recommended activity. 
Not conducted since 
2003. 



 

November 2018 5-3 
pw:\\Carollo/Documents\Client/WA/Mercer Island/9925A00/Deliverables\Ch05.docx 

Table 5.1 Operations and Maintenance Activities 
General Sewer Plan 
City of Mercer Island 

Activity Criteria Goal Activity Frequency Comments 
Sewer repairs Perform as-needed. Prioritize replacements 

during CIP budget 
process and repair 
through an ongoing 
annual repair program. 

Annual Contracted work 

Manhole inspections 
and repairs  

Perform as-need to 
confirm condition of MH, 
repair functional integrity 
of MH. 

Inspect routinely with 
cleaning/CCTV activity. 
Repair as-needed when 
condition of MH has 
become unsafe, up to 
5 per year. 

Periodic Predominantly contracted 
work.  
Minor repairs by City.  

Lakeline, Pump Station, and Special Catch Basin O&M 
Pump station 
inspection 

Proper functioning of 
pumps and back-up 
power. 

Inspect each pump 
station once a week. 

Continuous  

Pump station cleaning 
and maintenance 

Clean station and wet 
well and perform 
preventative repairs and 
replacement. 

Clean and maintain all 
pump stations annually. 
Exercise valves every 
3 months. 

Continuous  

Telemetry 
maintenance 

Routine calibration 
including alarm 
verification. Conduct as-
needed system upgrades 
to replace outdated 
system hardware / 
software. 

Calibrate system 
including alarm 
verification annually. 
Upgrade the system 
when components 
become obsolete. 

Continuous  Need Maintenance 
Agreement with 
contractor/consultant in 
place for ongoing/regular 
system upkeep. 
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Table 5.1 Operations and Maintenance Activities 
General Sewer Plan 
City of Mercer Island 

Activity Criteria Goal Activity Frequency Comments 
Odor Control facility 
maintenance 

Routinely maintain to 
control/reduce odor 
complaints. 

Bioxide application May 
thru October; Carbon 
Filter replacement 
annually; Sand Filter 
repair as needed. 

Continuous Carbon Filter removal is 
contracted work. All other 
maintenance is performed 
in-house. 

Easement & 
Right-of-Way access  

Maintain well defined 
access to pump stations 
through written/recorded 
agreement with property 
owners.  
Routinely clean around 
station sites dependent 
on location and need.  

Well defined access or 
easement agreements. 
Annual maintenance 
including vegetation 
control, painting, etc.  

Annual 
 

Reference Easements/ 
Access for Pump Station 
Rehabilitation Project 
(Study) 1990 by OTT 
Engineering. Typically 
access is across private 
property which is 
maintained by the home 
owner. Pump Stations 
(PS’s) within public ROW 
or on Park street ends are 
maintained by sewer staff. 

Special catch basin 
maintenance 

Routinely clean to 
prevent debris from 
entering the Lake Line. 

Clean 2 times per year Continuous Many are difficult to 
access and clean. Install 
new where none currently 
exist. 

Lakeline inspection, 
cleaning, and 
maintenance 

Routinely conduct to 
confirm condition of 
pipeline, suspected 
blockages, breaks and 
other issues. 

Clean: annually, 
particularly the new line 
both sides of PS 4, and 
the line north of PS 16. 
Maintenance: 
as-needed. 

Clean known 
accessible problem 
areas and new 
Reach 4 gravity line 
annually. 

Access to the pipeline 
limits current activities. 
Recommend installation 
of access points to the 
Lake line to allow annual 
inspection and cleaning. 
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Table 5.1 Operations and Maintenance Activities 
General Sewer Plan 
City of Mercer Island 

Activity Criteria Goal Activity Frequency Comments 
Administrative Tasks 
Administrative duties 
and staff meetings 

Meet to share 
information, schedule, 
plan work, and discuss 
capital needs. 

Weekly team staff 
meetings; every other 
month department 
safety meetings; every 
other month all-
department staff 
meetings. 

Continuous  

Tool and equipment 
cleaning/ maintenance 

Perform preventative 
maintenance to ensure 
compliance with safety 
standards. 

Jet truck preventative 
maintenance every 
3 months and cleaned 
after each use; 
confined space entry 
equipment inspected 
before each use. 

Continuous  

Customer Service 
Support 

Perform field 
investigations and follow 
up to respond to 
customer concerns. 

Field evaluation by 
CRT within 24-hours 
depending on the 
concern. 

Continuous  

Training and 
conferences 

Network with others in 
the industry to stay 
abreast of new trends 
and innovations. 

Participate in 
professional group 
meetings to stay 
abreast of new trends 
and innovations 
annually. 

Continuous  
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It is recommended the City collect data in accordance with the Pipeline Assessment and 
Certification Program (PACP) and Manhole Assessment and Certification Program (MACP) 
standards developed by the National Association of Sewer Service Companies (NASSCO). 
PACP/MACP creates inspection data that is consistent, complete, and captured in a format 
that can be readily accessed for analysis. The programs specify standard observation codes 
and grades (ratings) to be applied to all structural and maintenance-related defects. It also 
allows the condition of the pipelines to be tracked through time to better establish remaining 
useful life.  

CCTV inspection data should be provided in a database consistent with the PACP/MACP 
standards. This database structure, used throughout the industry, allows the data to be 
directly linked to Computerized Maintenance Management Systems (CMMS). Additionally, it is 
recommended the City consider obtaining GIS-based data to help visualize the results of the 
inspections. 

The City crews personally inspect manholes; at this time, they do not use CCTV or other 
camera technologies.  

5.1.1.3 Smoke Testing 

Smoke testing is not regularly conducted by the City. Smoke testing complements CCTV 
inspection by identifying illicit connections to the sewer, such as connected downspouts, 
yard or basement drains, and sump pumps. Additionally, smoke testing may identify defects 
in customer owned service laterals. While the smoke is harmless, defective sewer 
connections may allow sewer into buildings; causing alarm to customers. Therefore, public 
outreach is recommended in conjunction with smoke testing. It is recommended that smoke 
testing be completed for all pipeline or manhole projects with suspected illicit connections 
or high rates of inflow and infiltration (I/I).  

5.1.1.4 Sewer and Manhole Repair and Maintenance 

Staff inspects pipes and manholes as part of regular activities (CCTV inspection review, 
jetting, etc.) and in response to an issue in the collection system. Issues identified in 
inspections are repaired on an as-needed basis. Repairs to pipelines may include replacing 
or repairing the pipe using open cut trenches or trenchless technologies, such as pipe 
bursting or cured in-place pipe (CIPP). Repairs to manholes include replacement of 
deteriorating steps, covers, and frames to ensure safe access. Other maintenance activities 
including sealing manholes, patching holes in manhole walls, and repairing other identified 
defects. The City typically contracts out all repairs, except minor work that may be 
completed by Staff. 
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5.1.2 Lakeline, Pump Station, and Special Catch Basin O&M 

City staff conducts O&M activities on the Lakeline, related pump stations, and special catch 
basins as needed. Below describes the City's existing activities and goals for the Lakeline 
and related infrastructure. 

5.1.2.1 Pump Station Inspection and Maintenance 

City staff conducts regular inspections and maintenance of pump stations in accordance to 
set goals. The City monitors its PS via telemetry and conducts on-site inspections at least 
every 3 weeks. Staff confirm proper functioning of pumps and back-up power, as well as 
inspect the grating, the wet and dry wells, the electrical and instrumentation, and the odor 
control equipment. Pump inspections typically occur every two to three weeks. Regular 
maintenance activities include clean the station and wet well, perform preventative repairs, 
exercise valves, and perform other needed activities. Pump station cleaning and preventive 
repairs and replacements are performed on an annual basis. Additional maintenance is 
performed, as required, to maintain the function of all pump and flush stations. City staff 
responds to alarms as they arise. 

Accessibility for the City is defined as ease of access to drive heavy equipment to the PS 
for maintenance or construction activities. All stations are currently accessible by foot, 
however not all are accessible by truck and a few are accessible by water. The City has 
gained agreement for pedestrian access from adjacent home owners at PSs with limited 
accessibility. Maintenance staff currently uses the Mercer Island Police boat on an 
emergency basis to access pump stations that are difficult to reach by land. This 
arrangement is not ideal; however, it has worked for station access in an emergency. It is 
not a viable option for transporting large equipment and parts. The City has occasionally 
contracted the use of a work boat and/or barge when required. It is recommended the City 
consider contracting with a vendor for marine services and/or purchasing a Sewer Utility 
boat as it had in the past.  

PS generators, which are a common source of alarms, are located further inland and are 
largely accessed directly with a vehicle. 

Note, a detailed Pump Station Condition Assessment was completed by City staff in 
November 2015 is summarized elsewhere in this Chapter. 
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5.1.2.2 Special Catch Basin Maintenance 

The City has over 48 special catch basins to reduce grit and debris from entering the 
Lakeline. When accessible, special catch basins are inspected and cleaned out by a vactor 
truck approximately twice a year. However, many special catch basins are difficult to 
access, as shown in Figure 5.3 and summarized in Table 5.2, and some cannot be 
accessed for cleaning. Accessibility for the City is defined as ease of access to drive vactor 
equipment to the special catch basins for maintenance activities. Special catch basins with 
limited accessibility can be reached using long lengths of hose; however, this makes the 
cleaning process substantially less efficient. Special catch basins that are not regularly 
cleaned may allow grit and debris to enter the Lakeline and may create odor issues.  

Table 5.2 Special Catch Basin Accessibility Issues 
General Sewer Plan 
City of Mercer Island  

Accessibility Number of Catch
Basins

Portion of Catch Basins (%) 

Accessible 26 54%

Limited 22 46%

In 2016, the City began the process to modify existing or install new special catch basins to 
aid in the O&M of the Lakeline. Modification or replacement of special catch basins are 
needed to improve hydraulics and settling, increase access, and allow the City to inspect 
lateral lines from special catch basins to the Lakeline. 

5.1.2.3 Easement & Right of Way Access Maintenance 

City staff conducts annual maintenance on public right-of-ways used for pump stations and 
special catch basins, including vegetation control, painting, etc. Typically access is provided 
across private property, where the easement is maintained by the property owner.  

Note, accessibility issues for the Lakeline and pump stations are discussed separately in 
this Chapter. 

5.1.2.4 Lakeline Inspection, Cleaning, and Maintenance 

The Lakeline is located beneath Lake Washington approximately five to 100 feet (ft) 
offshore. There are five separate reaches of Lakeline. Reach 3 was replaced with Ductile 
Iron Pipe in 2011. This new pipe is located in easements to facilitate O&M. The City goal is 
to annually clean Reach 3, both sides of PS 4, and the line north of PS 16. The remaining 
Lakeline piping cannot be accessed for inspection or cleaning.  

The condition of the Lakeline, with the exception of Reach 3, is unknown, largely due to 
access limitations. Installation of new access points in the Lakeline is recommended, as 
needed, to facilitate regular inspection and maintenance. Installation of new access points 
may require acquisition of new easements or property. An initial full condition assessment 
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of the Lakeline is recommended, followed by annual inspection and cleaning. The condition 
assessment will likely include CCTV inspection and may require more advanced 
non-contact technologies to identify pipe wall thickness and further evaluate pipe defects. 
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5.1.2.5 Telemetry Maintenance 

The City monitors and controls the Lakeline pump stations using telemetry. The City reports 
that the telemetry system is aging and may not achieve modern network security standards. 
Maintenance staff have indicated that the Supervisory Control and Data 
Acquisition (SCADA) master Human Machine Interface (HMI), commonly referred to as the 
"Big Blue Box", needs to be replaced. The City currently conducts maintenance on the 
telemetry system on an as-needed basis. The City is currently exploring obtaining a 
maintenance agreement with a contractor/consultant for ongoing/regular system telemetry 
system upkeep. 

Given that the current telemetry system is outdated and parts are obsolete, it is 
recommended that the City conduct a comprehensive telemetry system evaluation. The 
evaluation should identify existing telemetry system deficiencies and future needs and 
identify a schedule for replacement.  

5.1.2.6 Odor Control Facility Maintenance  

Many of the pump stations contain biofiltration odor. Additionally some stations are 
equipped with Carbon Filters as part of the wetwell ventilation system, which are replaced 
annually by a contractor.  

To address seasonal odor issues, the City adds Bioxide at select pump stations May thru 
October. The City's Pump Station Condition Assessment noted that Bioxide had spilled and 
caused corrosion at several pump stations. It is recommended that the Bioxide equipment 
and standard operating procedure (SOP) be reviewed and updated, as necessary, to 
resolve this issue.  

5.1.2.7 Administrative Tasks 

The City conducts administrative tasks as needed to maintain a well-functioning utility. 
These include administrative duties, staff meetings, tool and equipment 
cleaning/maintenance, customer service support, and staff training.  

The City implemented a new CMMS, Cityworks, in 2018. Cityworks has a GIS-centric asset 
management system that allows for a centralized recording of infrastructure assets; 
enabling crews to make operational decisions utilizing information captured within 
Cityworks. The new system has an updated user interface; enhanced work order 
management; and ability to manage maintenance assets. The CMMS system allows 
seamless incorporation of NASSCO PACP/MACP CCTV data.  

5.2 OPERATION AND MAINTENANCE PROGRAMS  
O&M programs address complex issues that typically require interagency coordination 
beyond that typically performed by maintenance staff. The City has three ongoing O&M 
programs that are summarized in the section below. The City's goals for these programs 
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are summarized in Table 5.3: Fats, Oil, and Grease (FOG) / Industrial Waste Program, 
Backyard Main Replacement, and Overflow Emergency Response.  

5.2.1 FOG / Industrial Waste Program 

The City's Lakeline system is particularly susceptible to FOG, given its year around cool 
temperature. The City implemented FOG / Industrial Waste Program began in 2003 and 
was updated in 2014 in conjunction with a new City ordinance (No. 14C-03) expanding its 
scope. The FOG / Industrial Waste Program require pretreatment of discharges, except in 
single-family residences. Minimal public outreach effort is performed, as time and staffing 
allows, to educate both commercial and residential customers of FOG best practices. 
Additional public outreach efforts and regular coordination with the Building officials is 
recommended. 

5.2.2 Backyard Sewer Replacement 

Approximately 20 percent of the collection system are "Backyard sewers" that are sewers 
located on private property, mainly in residential areas, that do not have easement 
documentation. Access to these sewers is difficult because of landscaping, fences, and 
improvements that have been built near and over the sewers in some locations. In addition 
to the access difficulties, roots from adjacent trees are entering the sewers and causing 
blockages in some locations. Other sewers are located in steep ravines along the outer 
edge of the Island. These are difficult to access even by foot.  

Figure 5.4 shows sewer lines with accessibility issues that are located in ravines and 
sewers not located within the public right-of-way. It is recommended that this activity be 
continued and expended as part of a proposed comprehensive Repair and 
Replacement (R&R) Program to address the approximately 250 backyard sewers. 

5.2.3 Overflow Emergency Response Plan 

An overflow emergency response plan provides a standardized course of action for sewer 
collection system personnel to follow in the event of a Sanitary Sewer Overflow (SSO). The 
City's overflow emergency response plan describes the utility’s planned options for 
response, remediation, and notification measures under different SSO scenarios. The City 
responds immediately to overflows and reports the overflow within 24 hours. This includes 
overflows to waterbodies, overflow that does not flow into waterbodies, and backups into 
homes.  
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Table 5.3 Operations and Maintenance Programs 
General Sewer Plan  
City of Mercer Island 

O&M Program Criteria Goal 
Program 
Frequency Comments 

FOG / Industrial Waste Program Keep the pipes clean 
through education, 
enforcement and follow-
up  

Maintain a robust 
program 

Continuous City code is recently 
updated. Need staff 
resources that could 
be devoted to a 
program to ensure 
success. 

Backyard Sewer Replacement Reinvestment in public 
mains located on private 
property to ensure 
continued reliable cost 
effective system 

Ongoing program to 
respond to ‘backyard’ 
sewers where access 
is difficult or non-
existent 

As prioritized 
or as budget 
allows 

Identify mains, work 
necessary; prioritize 
and budget 

Overflow Emergency Response Maintenance Call-out 
book SOP for Sewage 
Spill Response 
Procedures 

Report within 
24 hours, respond 
immediately  

Ongoing 
emergency 
response 
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5.3 EASEMENT \ RIGHT-OF-WAY \ ACCESS 

Development patterns within the City has led to widespread issues in accessing sewer 
infrastructure; effecting both gravity mains and pump stations. Approximately a quarter of all 
pipelines in the system have accessibility issues, as shown in Figure 5.4. The City has identified 
and mapped its existing easements and right-of-ways. Additionally, City staff have recently 
updated Pump station accessibility, which is summarized in Appendix H. Resolution of 
accessibility issues will require new or modified easements and right-of-ways. In some cases, 
pipes are located under homes and will need to be relocated. It is recommended the City begin 
a systematic program to improve access via its easements and right-of-ways to support O&M 
and construction activities. The program should consider both land easements/right-of-way and 
docks required for lake access. 

5.4 REMAINING USEFUL LIFE ASSESSMENT 

As presented in Chapter 2, the collection system was developed through three utility 
improvement districts (UID) and the Mercerwood sewer system in the late 1950s through 
1970s. The gravity collection system includes approximately 600,000 linear feet (LF) of pipe. 
The Lakeline includes 17 pump stations, one Flush Station, and approximately 88,000 ft of 
largely submerged piping. The length of time that this infrastructure is anticipated to remain 
functional is commonly called the useful life. Beyond the useful life, the increasing costs of 
maintenance associated with a failing infrastructure will likely warrant replacement.  

Pipe manufacturers establish a theoretical useful life based on pipe material; however, the 
actual useful life is commonly lower due to soil conditions, aggressive wastewater materials, 
roots, installation errors, etc. Older pipelines exceeding their usable life may be at higher risk of 
failure and may allow increased I/I to enter the system. Rehabilitation of older pipelines may use 
trenchless technologies or require traditional open trench replacement. 

Pumps stations useful life is commonly assessed by component, such as pump, wet well, 
electrical system, etc. Each component may be rehabilitated as it reaches its usable life, 
rather than replacing the entire pump station. Regular maintenance conducted by the City 
helps extend the useful life; however, the infrastructure will eventually reach the end of its 
usable life and require rehabilitation or replacement.  

Remaining useful life (RUL) can be defined as the length of time before a pipe will reach the end 
of its useful life, and is helpful for identifying upcoming repair or replacement projects due to the 
age and condition of a pipe. RUL is calculated as the difference between the useful life and the 
age of the infrastructure. For example, a 50 year old pipeline with a 75 year useful life would 
have 25 years of RUL.  
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5.4.1 Pipeline Useful Life 

Customized pipe useful life based on material were developed using staff's knowledge of the 
collection system. Table 5.4 presents the estimated useful lives of various pipe material 
present in the system, as well as the percentage of the material in the system. Much of the 
gravity system is composed of Asbestos Cement (AC) pipe. The useful life AC pipe has can 
be variable due to manufacture, as well as typical issues, such as soil aggressiveness or 
installation. The City has had very few issues with its AC pipe and established a useful life of 
75 years. Periodic review of AC pipe useful life is recommended, especially if the City 
experiences increased failures or identifies widespread deficiencies through CCTV. The City 
has had more issues with its concrete pipes and established a useful life of 60 years. A typical 
useful life was assigned to cast iron (CI) and ductile iron (DI) pipes of 60 years and 80 years, 
respectively. These materials represent over 93 percent of the distribution system. Remaining 
materials do not have a large impact on the analysis.  
 
Table 5.4 Useful Life of Pipes 

General Sewer Plan  
City of Mercer Island 

Pipe Material Percentage of 
Collection System 

Useful Life Assumptions 
(years) 

Asbestos Cement 54% 75 
Cast Iron (CI)  14% 60 
Vitrified Clay <1% 75 
Concrete 19% 60 
Ductile Iron (DI) 6% 80 
Galvanized Steel? <1% 60 
High-density polyethylene (HDPE) <1% 80 
Other 2% 50 
Poly Vinyl Chloride (PVC) 2% 80 
Reinforced Concrete Pipe (RCP) <1% 80 
Resin <1% 60 
Unknown 1% 60 

5.4.2 Pipeline Remaining Useful Life 

Pipe age and material type were used to determine the RUL of the collection system pipelines. 
GIS data were used to determine the type of material and year that pipe segments were 
installed. The City's GIS dataset was well populated with less than one percent of pipelines 
missing age (install year) and/or material data. Pipes with missing install year data were 
assumed to be constructed in 1966, which is the median age of the system, with one exception. 
The pipe install year was missing for the portion of the system historically developed by the East 
Mercer Sewer District for the Mercerwood Plant, which was largely constructed with concrete 
pipe. The system is believed to be largely constructed in the mid to late 1950s; therefore an 
install year of 1959 was used for these pipes. The identified pipeline RUL is a high level analysis 
that should be further refined with more detailed information collected from the City's CCTV 
inspections and other maintenance activities. 
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The calculated RUL of the City's collection system is shown in Figure 5.5 and Figure 5.6. 
Figure 5.7 shows the RUL for each pipe in the collection system using three color coded 
categories: 

• Red indicates pipe that is expected to reach the end of their useful life in the next 
10 years, including pipes that are beyond its predicted useful life, 

• Orange represents pipe with an RUL of between 10 and 20 years, and  

• Green represents pipe that has a remaining useful life of over 20 years. 

Figure 5.8 presents the replacement by decade (i.e., 2010's = 2016 to 2019, 2020's = 2020-
2029, etc.). These results are summarized by pipe material in Table 5.5. The majority of the 
concrete collection system will reach the end of its useful life by the end of the decade. The 
majority of the asbestos cement and cast iron pipe will reach the end of its useful life by 2029. 
In total, approximately 85 percent of the collection system will reach the end of its usable life 
by 2029. Replacement of all 85 percent of pipes is not feasible given City resources. 
Therefore, prioritized repair and replacement of pipes with the highest risk to the system is 
recommended to maintain a high level of service at an achievable cost. Section 5.4.4 provides 
recommendations for the prioritized R&R of these pipelines 

5.4.2.1 Lakeline Remaining Useful Life 

The Lakeline is not included in the Pipeline RUL analysis. Typical ranges of useful life are a 
useful tool for considering pipelines over an entire system; however, they are not well suited 
for unique circumstances like the Lakeline. Installation in wet environments is challenging and 
may have resulted in a greater number of minor defects (dips, joint defection, etc.) than the 
typical system and/or less than ideal slopes. Additionally, the physical, chemical, and 
biological properties of littoral sediments likely lead to a different corrosion potential than the 
typical system. Given these unknowns, it is highly recommended the City conduct a physical 
condition assessment of the Lakeline to establish its remaining useful life.  
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Table 5.5 Pipeline Replacement by Decade 
General Sewer Plan  
City of Mercer Island 

Material 
Length of Pipe (ft) Material 

Total 2010 2020 2030 2040 2050 2060 2070 2080 2090 

AC 6,746 296,441 17,546 2,207 1,163 - - - - 324,104 
CI 751 80,763 3,201 91 - - - - - 84,806 

Clay - - 340 1,736 - - - - - 2,076 
Concrete 85,383 24,872 222 2,157 - - 51 - - 112,685 

DI - - 500 1,333 9,659 15,000 2,471 10 4,585 33,557 

Fiberglass Reinforced (FG) - - 39 - - - - - - 39 
HDPE - - - - - - - 2,269 110 2,380 

Other 9,871 248 1,640 2,103 303 - - - - 14,165 
PVC - - 50 450 3,677 5,070 1,623 2,401 401 13,671 

RCP - 1,907 889 - - - - - - 2,796 
Resin - - - - - 318 - - - 318 

Unknown 1,550 - - - - 3,281 - - - 4,831 
Decade Total 104,301 404,231 24,427 10,076 14,801 23,670 4,145 4,681 5,096 595,428 
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5.4.3 Pipeline Repair or Replacement Prioritization 

In the coming decades, the City will need to make decisions between continuing maintenance, 
repairing, or replacing its aging infrastructure. The RUL analyses found that approximately 
500,000 ft (95 miles) of pipe will reach the end of its useable life by 2029. This would require 
R&R of approximately 39,000 ft (7.3 miles) of pipe per year through 2029. Given limited 
resources, the City's available R&R budget should be prioritized to address the pipelines with 
the highest risk. Risk is defined as: 

• Risk = Vulnerability * Criticality 

The RUL provides an indication of the vulnerability or likelihood of failure. Criticality or 
consequence of failure is defined by asking the question, "If the pipe fails, then what will be the 
impact to the system?" Typical drivers for highly critical pipes are size of service disruptions, risk 
to public health, timeframe for repair of pipeline, impact to sensitive areas (i.e. shorelines, 
streams, wetlands, etc.), etc. Identifying criticality for the entire system requires a detailed study 
that is beyond the scope of this General Sewer Plan (Plan). In lieu of this, pipeline replacement 
was prioritized based on ranking, known maintenance and structural criteria currently tracked by 
the City. The priority scoring of each maintenance and structural criteria, as shown in Table 5.6, 
were rated by City staff in a scale from 1 to 5, with 1 being the best and 5 the worst. Given two 
similar pipes, the pipe with a higher score would be replaced before a lower score. Pipes with 
accessibility issues, also known as backyard mains, are highly critical, since they are more 
difficult to make emergency repairs on pipe failures. Additionally, pipe failures may impact 
structures that have been built too close to the pipes. Pipes with roots were also considered 
highly critical, as the R&R would reduce the risk of blockage or collapse and required O&M 
activities.  

A combined prioritization was assigned to each pipe using the City's GIS data. Multiple criteria 
were added when occurring on a single pipe (i.e. accessibility issues plus roots). Pipes were 
assigned to three categories of prioritization based on their prioritization scoring: 

• Low Priority: No Prioritization Criteria 

• Medium Priority: Combined rating less than 4 

• High Priority: Combined rating more than 4 

The results of the high level prioritization are shown in Figure 5.9 and summarized in Table 5.7. 
The majority of pipes (54 percent) within the system had no known issues and assigned a low 
prioritization. The system has a similar quantity of medium (22 percent) and high priority 
(24 percent) pipes. R&R of high priority pipes would require the City to address approximately 
11,000 ft (2.1 miles) of pipe per year through 2029. R&R of medium priority pipes would require 
the City to address approximately 10,200 ft (1.9 miles) of pipe per year through 2029. Medium 
priority pipes were largely due to pipe size and to a lesser extent accumulation of solids or 
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grease. Accessibility issues were the most common reason for a high priority rating. Overall, 
only 3 percent of pipes were impacted by more than one criteria. 
 
Table 5.6 Pipeline Replacement Prioritization Criteria 

General Sewer Plan  
City of Mercer Island 

Criteria 1 Description Percentage of 
Collection System 

(%) 

Criteria Scoring  
(1 = least, 5 = worst)2 

Pipe Size (>8") 

Diameter of Pipe. 
Larger diameter 

pipes typically carry 
more flow 

18% 2 

Accumulation of 
Solids 

Flagged by O&M 
staff for having 

excessive solids 
accumulation 

10% 1 

Grease 
O&M staff regularly 

jet pipe for FOG 
<1% 3 

Roots 
O&M staff regularly 

remove roots 
<1% 4 

Accessibility Issues 

Pipelines that have 
limited or difficult 

access 

23% 5 

Notes: 
(1) Criteria identified based on City 2015 GIS records. 
(2) Ratings identified by City Staff in January 2016. 

 
Table 5.7 Pipeline Replacement by Decade 

General Sewer Plan  
City of Mercer Island 

Priority 

Length of Pipe (ft) Priority 
Total 

2010 2020 2030 2040 2050 2060 2070 2080 2090 

Low 72,459 211,691 6,240 3,644 1,216 14,775 2,216 2,074 4,628 318,943 

Medium 12,502 97,135 6,914 1,578 9,381 3,597 346 1,624 - 133,078 

High 19,340 95,406 11,273 4,853 4,204 5,298 1,583 982 468 143,407 

Decade 
Total 104,301 404,231 24,427 10,076 14,801 23,670 4,145 4,681 5,096 595,428 
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5.4.4 Pipeline Repair or Replacement Recommendations 

Developing a risk based comprehensive R&R Program to address the long-term management of 
the collection system is recommended. The R&R program replacement schedule of between 
11,000 ft per year (high priority pipes) and 40,000 ft per year (all pipes) is needed through 2029. 
The R&R Program should leverage four components: 

• CCTV inspection, 

• Sewer Main and Manhole Repair, 

• Backyard Main Replacement, and 

• Sewer Main Lining and Replacement.  

The City's CCTV program is expected to continue to be the primary method to identify deficiencies 
and R&R approach, as well as monitoring the rate of decline in existing pipeline condition. As 
discussed previously, it is recommended CCTV inspections be recorded using NASSCO 
PACP/MACP standards to obtain consistent and complete information. The RUL and R&R 
prioritization of pipes should be revised based on the CCTV findings.  

The existing Sewer Main and Manhole Repair and Backyard Main Replacement activities will likely 
need to be expanded to meet the R&R goals. In particular, the Backyard Main Replacement 
activities are expected to disproportionally address high priority pipes. Sewer Main Lining may be a 
cost effective approach for high priority pipes with limited access that do not require relocation. 
Additionally, sewer lining is often cost-effective for pipes in areas where excavation is challenging 
(etc. deep pipes, constrained right-of-ways, steep slopes, etc.). Open trench pipeline replacement 
may be more cost-effective for less challenging locations. 

5.5 PUMP STATION REMAINING USEFUL LIFE 
City staff conducted a Pump Station Condition Assessment in October and November 2015, which 
are summarized in Table 5.8 and provided in Appendix H. The assessments and system checks 
rated and established a RUL, referred to as life expectancy, for major pump station components 
including: 

• Pumps, 

• Intake and Outlet Valves, 

• Structure, 

• Wetwell, and 

• Hydraulic Gradient Manhole. 

Each major component was broken into five to ten subcomponents that were rated. Ratings 
ranged from excellent or very good condition, to average condition where backlog maintenance is 
required, to component in very poor condition and requires immediate attention. Additionally, 
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system checks were conducted for alarms, excessive noise, excessive vibration, excessive heat, 
oil level, leaks, and others. The City made detailed comments to document specific issues and/or 
maintenance requests. In addition to the general categories listed, the assessment indicated all 
sump pumps and valves required maintenance and repair. 

City staff assigned a life expectancy or RUL for each component: 

• 0 to 1 year: immediate need 

• 2 to 5 years: address in short-term planning horizon 

• 6 to 10 years: address in medium-term planning horizon 

• 6 to 25 years: address in medium- to long-term planning horizon 

The criticality of each pump station was rated by City staff based on the consequence of failure. 
For example, a pump station that would flood homes was given a very high criticality, while a flush 
station (does not move sewage) was given a very low rating. 

Additionally, Seahurst Electrical conducted an electrical system analysis of the pump stations. The 
electrical system analysis included energized system visual and mechanical inspection, infrared 
thermal scanning, and "walk through" evaluation. The comprehensive analysis considered 
electrical panels and breakers, auto transfer switches, and pump motors. Identified problems are 
summarized in Table 5.9. Seahurst Electrical prioritized as critical (immediate attention required), 
severe (Attention required in 30 to 90 days), or as an alert (needs attention as time permits).  
 
Table 5.8 Pump Station Condition Assessment Repair and Replacement Timeframe 

General Sewer Plan  
City of Mercer Island 

Name 
(1) 

Criticality 
(2) Structure 

Replacement 
Pump 1 

Replacement 
Pump 2 

Replacement 
Pump 3 

Replacement 

Immediate 
Repair 

Needs (3) 
Pump 
Station 
#1 

Low Medium- to 
Long-term 

Medium-term Short-term NA PS Interior, 
Wetwell, 
and 
Structural 

Pump 
Station 
#4 

Very high Medium- to 
Long-term 

Medium-term Medium-term Medium- to 
Long-term 

  

Pump 
Station 
#10 

Medium Medium- to 
Long-term 

Medium-term Short-term NA PS Interior 

Pump 
Station 
#11 

High Medium- to 
Long-term 

Short-term Short-term NA PS Interior 

Flush 
Station 
#12 

Very Low Medium- to 
Long-term 

Short-term Short-term NA PS Interior 
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Table 5.8 Pump Station Condition Assessment Repair and Replacement Timeframe 
General Sewer Plan  
City of Mercer Island 

Name 
(1) 

Criticality 
(2) Structure 

Replacement 
Pump 1 

Replacement 
Pump 2 

Replacement 
Pump 3 

Replacement 

Immediate 
Repair 

Needs (3) 
Pump 
Station 
#13 

High Medium- to 
Long-term 

Short-term Short-term Short-term PS Interior 
and 
Structural 

Pump 
Station 
#14 

Low Medium- to 
Long-term 

Medium-term Medium-term NA   

Pump 
Station 
#15 

High Medium- to 
Long-term 

Short-term Short-term Short-term Wetwell  

Pump 
Station 
#16 

Very high Medium- to 
Long-term 

Short-term Short-term Short-term Wetwell  

Pump 
Station 
#17 

Very high Medium- to 
Long-term 

Short-term Short-term Short-term   

Pump 
Station 
#18 

Very high Medium- to 
Long-term 

Short-term Short-term Short-term PS Interior 
and 
Wetwell 

Pump 
Station 
#19 

High Medium- to 
Long-term 

Short-term Short-term Short-term Wetwell  

Pump 
Station 
#20 

Very high Medium- to 
Long-term 

Short-term Short-term Short-term Wetwell  

Pump 
Station 
#21 

Medium Short-term Short-term Short-term Short-term Wetwell  

Pump 
Station 
#22 

Medium Medium- to 
Long-term 

Short-term Short-term Short-term Wetwell 
and  
Pump 2  

Pump 
Station 
#23 

Very high Medium- to 
Long-term 

Short-term Short-term Short-term Wetwell 
and  
Pump 3 

Pump 
Station 
#24 

Medium Medium- to 
Long-term 

Short-term Short-term Medium-term   

Pump 
Station 
#25 

Medium Medium- to 
Long-term 

Medium-term Medium-term NA Wetwell  

Notes: 
(1) Condition assessment conducted by City Staff in October and November of 2015.  
(2) Criticality or consequence of failure was assigned by City maintenance staff. 
(3) All stations were found to need repair or replacement of valves and sump pumps, if applicable. 
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Table 5.9 Identified Pump Station Electrical Issues 

General Sewer Plan  
City of Mercer Island 

Name 
System Component  

(Problem Description) Priority 
Pump Station #4 Branch Circuit Panel (Heat) Critical 

Pump Station #10 Branch Circuit Panel (Enclosures) Alert 

Pump Station #14 Branch Circuit Panel (Heat) 
Individual Disconnect Switch 
(Enclosures) 

Alert 

Pump Station #15 Branch Circuit Panel (Heat and 
Enclosures) 

Alert 

Pump Station #16 Individual Model Case Breaker (Heat) 
Branch Circuit Panel (Heat) 
Individual Disconnect Switch  
(110 Requirements and fuses) 

Alert 

Pump Station #17 Branch Circuit Panel (Heat) 
Individual Disconnect Switch 
(Enclosures and Heat) 

Alert 

Pump Station #19 Individual Disconnect Switch (Heat) Alert 

Pump Station #21 Individual Disconnect Switch (Fuses) 
Branch Circuit Panel (Housekeeping) 

Alert 

Pump Station #22 Branch Circuit Panel (Heat) 
Individual Disconnect Switch (Heat and 
Fuses) 

Alert 

Pump Station #23 Individual Disconnect Switch 
(Enclosures) 

 

Pump Station #24 Branch Circuit Panel (Enclosures) Alert 

Notes: 
(1) Summary from Seahurst Electricals Electrical System Analysis (December 2015).  
(2) All stations and inspected components not listed were found to be in acceptable 

condition. 

The condition assessment identified that all pump stations, except the recently constructed 
PS 4 and PS 14, will require rehabilitation or replacement in the next 25 years. Further, pumps 
in fourteen PS are projected to reach the end of their useful life in the next five years 
(short-term period). It is recommended that the City implement a PS Renewal Program to 
systematically R&R ageing pump stations. PS 21 appears to be in the worst condition and 
may serve as a suitable pilot project for the program.  
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In general, very high and high criticality should be prioritized over lower criticality pump 
stations. Recommended highly critical pump stations are summarized in Table 5.10. However, 
it is acknowledged that condition and accessibility may initially drive pump station 
prioritization.  
 
Table 5.10 Critical Pump Station Summary 

General Sewer Plan  
City of Mercer Island 

Name Criticality Major Replacement Needed 
Pump Station #11 High Short-term 

Pump Station #13 High Short-term 

Pump Station #15 High Short-term 

Pump Station #16 Very high Short-term 

Pump Station #17 Very high Short-term 

Pump Station #18 Very high Short-term 

Pump Station #19 High Short-term 

Pump Station #20 Very high Short-term 

Pump Station #21 Very high Short-term 

Pump Station #23 Very high Short-term 

5.6 OPERATION AND MAINTENANCE RECOMMENDATION 
SUMMARY 

O&M recommendations from this Chapter are summarized below. Due to the breadth and scope of 
recommendations, it is recommended the City continue to evaluate O&M staffing levels to provide 
adequate resources to achieve the stated O&M goals and the below recommendations. 

5.6.1 Accessibility Improvements 

Continue efforts to enhance access along Easements/Right-of-Way for both pump stations and 
pipelines. In short-term, program to support construction activities required to address items 
identified in the Pump Station Condition Assessment. The program to consider both land 
easements/right-of-way and docks required for lake access. It is envisioned that the program will 
work with property owners to maintain and enhance access in the future. For example, the 
program may work with homeowners to install fence gates to allow crews to conduct regular 
collection system cleaning and CCTV inspection. 
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5.6.2 O&M Equipment and Services 

The O&M evaluation identified several areas where new O&M equipment and services are 
recommended, including:  

1. Consider contracting with vendor or purchasing a boat to improve access to several pump 
stations that have limited land access.  

2. Obtain a maintenance agreement with contractor/consultant for ongoing/regular system 
Telemetry system upkeep.  

5.6.3 Lakeline and Pump Station Improvements 

A comprehensive condition assessment of the Lakeline, pump stations, and special collection 
basins is recommended. Incorporate the City's recent pump station condition assessment into 
the comprehensive evaluation. It is expected that the condition assessment will require a 
phased approach. The first phase should seek to establish access to the Lakeline, pump 
stations, and special collection basins, including: 

• Conduct pipe survey to verify location of Lakeline and service laterals. 

• Install new access points in the Lakeline, as needed, to facilitate the condition 
assessment, as well as regular inspection and maintenance. Installation of new access 
points may require acquisition of new easements or property.  

• Improve access to pump stations, as described in Section 5.3.  

• Modify existing or install new special collection basins to aid in the operation and 
maintenance of the Lakeline. Special collection basins should be designed to allow CCTV 
inspection of the lateral main to the Lakeline. 

• Conduct an evaluation of the City's Telemetry system. System upgrades may be required 
for aging system components, network security, and SCADA master (HMI). 

The second phase should seek to conduct a comprehensive condition assessment of the 
Lakeline, including:  

• Conduct initial inspection and assessment. Identify segments of pipe or manholes for 
more detailed evaluation.  

• Conduct more detailed evaluations to identify pipe wall thickness and further evaluate pipe 
defects. It is recommended that non-contact technologies be considered, such as 
ultrasonic thickness testing and radiography (completed in 2019). 

It is expected that multiple initial assessment technologies will need to be used due to the 
varying distances between access points. Common technologies include CCTV inspection, 
360 degree digital or laser scanning, sonar, dye testing, and smoke testing.  

Improvements from the City's recent pump station condition assessment should be implemented 
in recommended time frames. Many of the small improvements may be implemented by City 
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Staff or under a small works contract, including updating the Bioxide equipment and SOP. 
Incorporate and update, as needed, condition assessments for pump stations, and special 
collection basins into the comprehensive condition assessment. 

Based on the condition assessment, develop R&R needs for infrastructure, as well as updates 
to standard operating procedures. Prioritize improvements using risk based on the 
comprehensive condition assessment and a detailed criticality assessment. 

5.6.4 R&R Program 

Consider establishing a phased R&R Program to address pump station renewal and long-term 
management of the collection system. Initially, it is recommended to continue and expand the 
existing CCTV inspections, Sewer Main and Manhole replacement, and Backyard Main 
Replacement activities. R&R of high priority pipes would require 11,000 ft (2.1) miles of pipe per 
year through 2029. Identify and document NASSCO PACP/MACP compliant deficiencies as 
part of CCTV inspection Program to refine the pipeline RUL used to generate the pipe R&R 
estimates. Consider using a GIS-based platform to maintain and visualize CCTV data. Refine 
pipeline prioritization based on risk developed using the comprehensive condition assessment 
and a detailed criticality assessment.  
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Chapter 6 

CAPITAL IMPROVEMENTS PLAN 

6.1 INTRODUCTION 
This chapter summarizes the City of Mercer Island's (City's) capital improvements 
program (CIP) for the wastewater system that are based on the analyses in previous 
chapters. The purpose of the CIP is to provide the City with a guideline for planning and 
budgeting of its wastewater system. The CIP consists of proposed projects, cost estimates, 
and a schedule.  

6.1.1 Capital Project Categories 

Capital projects can be categorized by the nature of infrastructure. These include: 

• General (G) 

• Pipe (P) 

• Pump Station (PS) 

• Lakeline (L) 

General projects are upgrades and studies that are not infrastructure specific, such as 
General Sewer Plan Updates. Pipe projects refer to projects in the gravity collection 
system. Pump Station projects are limited to the City’s pump stations. Lakeline projects 
include the Lakeline, its laterals, and hydraulic structures/special collection basins.  

6.1.2 Capital Project Types 

Projects can be allocated into two types to support development of rates and connection 
charges:  

1. Capacity – Provides additional system capacity to meet future demand growth. 

2. Non-Capacity – Repair and replacement of system. 

All capital projects in this General Sewer Plan are non-capacity or not growth related. New 
projects that arise from future individual developments may be considered capacity 
projects, or a mix of capacity and non-capacity. In these cases, the City will likely be 
required to pay the non-capacity portion and the developer pays the capacity portion of the 
project.   

6.1.3 Capital Planning Periods 

CIP projects were allocated into one of three planning periods referenced in previous 
chapters: 

• Short-term (2019-2024) 
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• Medium-term (2025-2028) 

• Long-term (2029-2038) 

The short-term planning horizon is allocated to individual years to be consistent with the 
City’s CIP planning. Projects in medium- and long-term planning horizons do not provide 
the same level of specificity, reflecting the uncertainty in future needs and City resources. 
The project timing in this Chapter is subject to change as the City regularly reviews and 
updates its CIP based on changing conditions and priorities.  

6.2 COST ESTIMATING ASSUMPTIONS 

6.2.1 Cost Estimate Level 

The CIP cost estimates presented in this chapter are American Academy of Cost 
Engineers (AACE) Class 4 estimates. Class 4 estimates are budget level estimates. Actual 
costs may vary from these estimates by -30 percent to +50 percent. These costs were 
determined based on the City's and Consultant’s perception of current conditions at the 
project locations.  

All costs are in January 2017 dollars. The Engineering New Report (ENR) U.S. 20-City 
Construction Cost Index for January 2017 is 10,532. The estimates are subject to change 
as the project design matures. Cost of labor, materials, equipment may vary in the future.  

6.2.2 Cost Estimates Elements 

The CIP cost estimates were based on construction costs that are inflated using cost 
factors to account for non-construction project elements. The cost factors for the City’s CIP, 
are shown in Table 6.1. For a typical project, the cost factors would increase the 
construction costs by 85 percent to represent total construction costs. However, City Staff 
reviewed all individual projects costs and removed cost factors in some cases.  
 
Table 6.1 Cost Factors 

General Sewer Plan 
City of Mercer Island 

Adjustment Factors Description Factor 

Contingency Costs that may occur due to uncertainty in 
project scope and conditions.  30% 

General Conditions & 
Overhead 

Contractor costs indirectly related to 
construction. 25% 

Engineering/Planning Cost for planning and design of project 20% 
City Admin Cost to administer the project. 10% 
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6.2.3 Pipeline Unit Costs 

Pipeline unit cost assumptions are shown in Table 6.2. These costs were developed from 
recent construction costs from the City and typical cost adjustments for various diameter 
sizes. Pipeline replacement unit costs assume open-trench construction in improved areas. 
Costs include pavement cutting, excavation, hauling, shoring, pipe materials and 
installation, backfill material and installation, and pavement replacement. The unit costs are 
for construction in stable soil at a depth ranging between 3 to 12 feet. Steep slopes, deeper 
pipe depths, or environmentally sensitive areas may result in additional costs. Additionally 
costs do not include acquisition of right-of-way or easements. 

Trenchless pipe rehabilitation, or pipe lining, is a common and cost-effective method for 
repair and rehabilitation of aging pipes. Cured-in-place pipes (CIPP) is a common technique 
available in a variety of materials and vendors. Unit costs presented in Table 6.2 assume 
CIPP structural liners, including pipe preparation, lining installation, and the restoration of 
laterals (i.e. pavement cutting, excavation, hauling, and shoring, etc.). 

These costs are construction costs only and do not reflect the Contingency, General 
Conditions & Overhead, Engineering/Planning, and City Admin. 
 
Table 6.2 Pipeline Unit Costs 

General Sewer Plan 
City of Mercer Island 

Pipe Size (Inches) Pipeline Replacement 
Unit Cost ($/Linear Foot)(1) 

Trenchless Pipe 
Rehabilitation Unit Cost 

($/Linear Foot)(1, 2) 
8 $126 $34 

10 $134 $34 
12 $144 $37 
16 $170 $40 

Notes: 
(1) Pipeline unit costs are for construction only. 
(2) Costs for Cured in place pipe (CIPP).  

6.2.4 Additional Costs 

Costs for the CIP including: onsite generators, flow monitoring, and repair and replacement 
program costs to rehabilitate pumps stations, were estimates based on past projects, as 
presented in Table 6.3. 
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Table 6.3 Additional Costs 
General Sewer Plan 
City of Mercer Island 

Type Cost ($) 

Onsite Generator $50,000 per generator installation 
Flow Monitoring $35,000 per project 

Pump Station R&R improvements $300,000 per improvement 
Note: 
(1) Other costs are for construction only. 
(2) R&R: Repair and Replace. 

6.3 CIP PROJECT SHEETS AND COSTS  
CIP projects are based on the analyses presented in previous chapters that recommended 
system improvements and repair and replacement projects. The CIP projects are 
summarized in Table 6.4. Costs presented in this chapter are in 2017 dollars (ENR 20 City 
Index of 10532) and have not been escalated.  

An individual Project Sheet was generated for each CIP project and includes project 
identifiers, description, costs, project type, and comments to aid in future implementation. A 
location map is included for projects that are located in a specific area. To aid in finding 
individual projects, Project Sheets have been separated in sections by project category: 

• General 

• Pipelines 

• Pump Stations 

• Lakeline  

A summary of costs by project category and type is presented at the end of the Chapter. 
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Table 6.4 CIP Project Summary 
General Sewer Plan 
City of Mercer Island 

       Total  
CIP Cost 
Estimate  

 CIP Phasing  Project Type 
Project No. Project Name 2019  2020  2021  2022  2023  2024  Short-term Mid-term Long-term Capacity Non-

Capacity       (2019-2024) (2025-2028) (2029-2038) 
General   $  1,779,600  $  279,800  $  138,800  $   104,000  $                -    $   104,000  $                 -    $      626,600  $      300,500  $        852,500      

G-1     -    Pipe Flow Monitoring $ 1,040,000  $ 104,000  $              -    $  104,000  $               -    $  104,000  $               -    $    312,000  $    208,000  $      520,000  0% 100% 
G-2     -    Comprehensive Hydraulic Model Development $    360,800  $ 175,800  $              -    $               -    $               -    $               -    $               -    $    175,800  $      92,500  $        92,500  0% 100% 
G-3     -    Comprehensive I/I Evaluation $    138,800  $              -    $ 138,800  $               -    $               -    $               -    $               -    $    138,800  $                 -    $                   -    0% 100% 
G-4     -    General Sewer Plan Update $    240,000  $              -    $              -    $               -    $               -    $               -    $               -    $                 -    $                 -    $      240,000  0% 100% 

Pipe   $ 68,164,600  $337,000  $  581,300  $   555,800  $   631,300  $   437,000  $   946,500  $  3,488,900  $18,668,700  $  46,007,000      
P-1     -    W Mercer Way Pipe Upsize $    118,800  $              -    $              -    $ 118,800  $               -    $               -    $               -    $    118,800  $                 -    $                   -    0% 100% 
P-2     -    Shorecliff Ln Pipe Upsize $    146,800  $              -    $              -    $               -    $               -    $               -    $               -    $                 -    $    146,800  $                   -    0% 100% 
P-3     -    Mercerdale Park Pipe Upsize $    315,200  $              -    $              -    $               -    $               -    $               -    $  315,200  $    315,200  $                 -    $                   -    0% 100% 
P-4     -    SE 32nd St Pipe Upsize $      75,800  $              -    $              -    $               -    $               -    $               -    $               -    $                 -    $      75,800  $                   -    0% 100% 

P-5 
    -    

77th Ave SE and SE 27th St Intersection 
Reconfiguration $      74,000  $              -    $              -    $               -    $               -    $               -    $               -    $                 -    $                 -    $        74,000  0% 100% 

P-6     -    SE 24th St Pipe Upsize $    117,500  $              -    $              -    $               -    $               -    $               -    $               -    $                 -    $    117,500  $                   -    0% 100% 
P-7     -    74th Ave SE Upsize $         3,700  $              -    $              -    $               -    $               -    $               -    $               -    $                 -    $                 -    $          3,700  0% 100% 
P-8     -    East of 72nd Ave. S.E. and S.E. 22nd St., south of I-90 $     107,900  $              -    $              -    $               -    $               -    $               -    $               -    $                 -    $                 -    $      107,900  0% 100% 
P-9 WS101U Backyard Sewer System Improvements $     804,900  $   37,000  $231,300  $    37,000  $  231,300  $    37,000  $  231,300  $    804,900  $                 -    $                   -    0% 100% 

P-10     -    Comprehensive Pipeline R&R Program $66,400,000  $ 300,000  $350,000  $  400,000  $  400,000  $  400,000  $  400,000  $2,250,000  $18,328,600  $45,821,400  0% 100% 
Pump Station   $ 12,453,900  $   499,500  $  407,000  $1,063,800  $1,100,800  $    786,300  $   333,000  $  4,190,400  $    4,563,500  $    3,700,000      

PS-1 WS712P Pump Station Accessibility Improvements $     444,000  $    37,000  $   74,000  $    37,000  $    74,000  $    37,000  $    74,000  $    333,000  $     111,000  $                   -    0% 100% 
PS-2     -    Generator Replacement $  1,387,500  $    92,500  $   92,500  $    92,500  $    92,500  $               -    $               -    $    370,000  $       92,500  $      925,000  0% 100% 
PS-3     -    Pump Station Monitoring $     971,400  $               -    $ 129,500  $  194,300  $  194,300  $  194,300  $  259,000  $    971,400  $                  -    $                   -    0% 100% 
PS-4     -    PS 23, 24, 25 Capacity Improvements $  1,961,000  $  370,000  $ 111,000  $  740,000  $  740,000  $               -    $               -    $ 1,961,000  $                  -    $                   -    0% 100% 
PS-5     -    Pump Station R&R Improvements $  4,440,000  $               -    $              -    $               -    $               -    $  555,000  $               -    $    555,000  $ 1,110,000  $  2,775,000  0% 100% 
PS-6 WS713T Telemetry/SCADA Upgrades and Maintenance $  3,250,000  $               -    $              -    $               -    $               -    $               -    $               -    $                 -    $ 3,250,000  $                   -    0% 100% 

Lakeline   $  38,355,000  $   185,000  $370,000  $   185,000  $185,000  $   495,000  $   495,000  $  1,915,000  $   6,195,000  $  30,245,000      
L-1 WS711C Lakeline Access $  2,350,000  $  185,000   $ 185,000  $               -    $               -    $  495,000  $  495,000  $1,360,000  $     495,000  $      495,000  0% 100% 
L-2     -    Lakeline Condition Assessment $  4,000,000  $               -    $              -    $               -    $               -    $               -    $               -    $                 -    $  2,000,000  $  2,000,000  0% 100% 
L-3     -    Reach 4 Lakeline Replacement  $  4,255,000  $               -    $ 185,000  $  185,000  $  185,000  $               -    $               -    $    555,000  $  3,700,000  $                   -    0% 100% 
L-4     -    Lakeline R&R Program $27,750,000  $               -    $              -    $               -    $               -    $               -    $               -    $                 -    $                  -    $27,750,000  0% 100% 

CIP Total   $120,753,100  $1,301,300  $1,497,100  $1,908,600  $1,917,100  $1,822,300  $1,774,500  $10,220,900  $ 29,727,700  $  80,804,500  $            -    $120,753,100  

Annual Cost   $    6,038,000  $1,301,300  $1,497,100  $1,908,600  $1,917,100  $1,822,300  $1,774,500  $  1,703,000  $   7,432,000  $    8,080,000  $            -    $6,038,000  
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6.3.1 General Project Sheets 

General projects apply to the overall system and include: 

• G-1 Pipe Flow Monitoring 

• G-2 Comprehensive Hydraulic Model Development 

• G-3 Comprehensive I/I Evaluation 

• G-4 General Sewer Plan Update 

General notes on the projects include:  

• G-1 Pipe Flow Monitoring assumes a vendor installs, maintains, and processes data 
from flow monitoring. Each flow monitoring period will address different sewer 
subbasins. Due to the large number of sewer sub-basins, multiple monitoring periods 
will be required. Monitoring should be targeted in advance of related projects, such as 
upcoming PS rehabilitation projects and other work. 

• G-2 Comprehensive Hydraulic Model Development is anticipated to occur over time. 
An initial effort will build a full-Island model and calibration 5 mini-basins. Further 
calibration will occur as flow data is available Pump Stations and flow monitoring in 
the collection system.  

• G-3 Comprehensive I/I Evaluation flow data at pump stations and flow monitoring 
conducted as part of the hydraulic model calibration are used to measure I/I. No 
additional flow monitoring was assumed for the project.  

• G-4 General Sewer Plan budget reflects a comprehensive evaluation, including 
considering the entire Gravity Sewer system.  



Project Identification: G‐1 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Pipe Flow Monitoring Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 1,040,000$     

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

0% 0% 20% 10%
1 LS 80,000$            ‐$   ‐$   16,000$            8,000$              104,000$          2019
1 LS 80,000$            ‐$   ‐$   16,000$            8,000$              104,000$          2021
1 LS 80,000$            ‐$   ‐$   16,000$            8,000$              104,000$          2023
2 LS 80,000$            ‐$   ‐$   32,000$            16,000$            208,000$          Mid‐term
5 LS 80,000$            ‐$   ‐$   80,000$            40,000$            520,000$          Long‐term

Notes on Cost Estimation:

Project Location: Notes:

Flow Monitoring

Assumes $5k for each flow meter installed up to 10 per year, $15k for installation of meters, and $15k for data storage/transfer for total of $80,000.

Flow Monitoring
Flow Monitoring

City of Mercer Island
General Sewer Plan

Capital Improvement Program

1,040,000$     

Conduct flow monitoring in pipe system network. Flow data collected from manholes will be used for ongoing calibration of the hydraulic model, and support prioritization of project and 
future reinvestment in the Comprehensive Pipeline R&R program.

Project Timing

Flow Monitoring
Flow Monitoring

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost
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Project Identification: G‐2 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Comprehensive Hydraulic Model Development Capacity: 0% ‐$
Facility Type: General Non‐capacity: 100% 360,800$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1 LS 50,000$            15,000$            12,500$            10,000$            5,000$              92,500$            2019
5 Mini‐Basin 9,000$              13,500$            11,250$            9,000$              4,500$              83,300$            2019
1 LS 50,000$            15,000$            12,500$            10,000$            5,000$              92,500$            Mid‐term
1 LS 50,000$            15,000$            12,500$            10,000$            5,000$              92,500$            Long‐term

Notes on Cost Estimation:

Project Location: Notes:

Model Update w General Sewer Plan

Anticipate $50,000 for consultant services to update model with pump station flow data. Anticipate an additional $50,000 for consultant services to recalibrate the model with the update to 
the General Sewer Plan in 2029.

360,800$        

Develop a system‐wide hydraulic model to aid in identifying capacity issues and rehabilitation methods. The hydraulic model should include the Lakeline system. Calibrate and validate the 
updated hydraulic model using collected flow monitoring at the exit of large sewer basins.  Update model to incorporate pump station flow information when available. Plan to recalibrate 
the model every 10 years with the update to the General Sewer Plan.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

Model Update w pump station flows

City of Mercer Island
General Sewer Plan

Capital Improvement Program

Model Development
Calibration of Mini‐basins
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Project Identification: G‐3 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Comprehensive I/I Evaluation Capacity: 0% ‐$
Facility Type: General Non‐capacity: 100% 138,800$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1 LS 75,000$            22,500$            18,750$            15,000$            7,500$              138,800$          2020

‐$   ‐$   ‐$ ‐$ ‐$
‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:

City of Mercer Island
General Sewer Plan

Capital Improvement Program

138,800$        

The city currently does not have a comprehensive plan to monitor flows to evaluate, identify or address specific problems related to high I/I (inflow & infiltration).  During wet weather 
events pump stations may operate at capacity due to groundwater and surface water entering into the sewer pipe system. This project will conduct  comprehensive I/I investigation (hand in 
hand with Hydraulic Modeling project) of the Island sewer basins to identify areas of concern.
Ideally all surface water and groundwater is kept out of the wastewater system. This information will be rolled into the pipeline R/R program to be used for prioritizing future pipeline R/R 
projects.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

I/I Evaluation

Costs assume flow data at pump stations and flow monitoring conducted as part of the hydraulic model calibration are used to measure I/I. No additonal flow monitoring was assumed for 
the project.
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Project Identification: G‐4 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: General Sewer Plan Update Capacity: 0% ‐$
Facility Type: General Non‐capacity: 100% 240,000$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 0% 20% 10%
1 LS 150,000$          45,000$            ‐$   30,000$            15,000$            240,000$          Long‐term

‐$   ‐$   ‐$ ‐$ ‐$
‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:

City of Mercer Island
General Sewer Plan

Capital Improvement Program

240,000$        

Update to the General Sewer Plan is recommended every 10 years to keep the Plan up‐to‐date.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

General Sewer Plan Update

Costs assume consultant fees of $150,000 based on fees for the update approved by Council in 2018.
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6.3.2 Pipe Project Sheets 

Pipeline projects improve capacity and repair or replace the City's wastewater system. Pipe 
projects included in this CIP are system improvements in the Town Center and its 
tributary (P-1 through P-8), as shown in Figure 6.1. The Backyard Sewers mains are shown 
in Figure 6.2 and pipe R&R projects are presented in more detail in Chapter 5 - Operations 
and Maintenance and shown in Figure 6.3.  

Pipe Project CIP includes: 

• P-1 W Mercer Way Pipe Upsize 

• P-2 Shorecliff Ln Pipe Upsize 

• P-3 Mercerdale Park Pipe Upsize 

• P-4 SE 32nd St Pipe Upsize 

• P-5 77th Ave SE and SE 27th St Intersection Reconfiguration 

• P-6 SE 24th St Pipe Upsize 

• P-7 74th Ave SE Upsize 

• P-8 East of 72nd Ave. S.E. and S.E. 22nd St., south of I-90 

• P-9 Backyard Sewer System Improvements 

• P-10 Comprehensive Pipeline R&R Program 

General notes on the projects include:  

• P-1 through P-8 were identified through the Town Center Hydraulic modeling. Project 
lengths should be updated during design based on site specific conditions. The flow 
projections assume a 7% increase in I/I per decade based on King County's 2014 
Study, which was the sole driver of Projects 1 through 4, 7, & 8. No additional 
domestic flows were added beyond the immediate Town Center area. Projects 5 and 
6 were deficient in the existing conditions and therefore the need for improvements 
were not considered to be growth (capacity) related. 

• Costs for P-9 Backyard Sewer System Improvements were based on 2017/2018 City 
budget levels. Backyard main improvements costs vary widely depending on site 
conditions; therefore, the City completes as many improvements as possible with 
available funds.  

• P-10 Comprehensive Pipeline R&R costs are based on replacement of high and 
medium priority pipes and CIPP rehabilitation of low priority pipes. Actual pipeline 
R&R methods and costs should be determined based on site specific conditions. 
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Project Identification: P‐1 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: W Mercer Way Pipe Upsize Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 118,800$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
446 LF 144$                 19,267$            16,056$            12,845$            6,422$              118,800$          2021

‐$   ‐$   ‐$ ‐$ ‐$
‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:
See full map on "Maps" tab.

Project Timing

W Mercer Way Pipe Upgrade

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

City of Mercer Island
General Sewer Plan

Capital Improvement Program

118,800$        

Upsize pipe segment along W Mercer Way near West Mercer Elementary School from 8‐inch to 12‐inch diameter. This project is required to prevent surcharging during storm events in the 
short‐term. Monitor manhole 61‐67 for surcharge conditions during storm events. Complete flow data collection and pre‐design/feasibility first to confirm need and scope project for 
construction.

This pipe is a high priority for replacement for both capacity and O&M reasons. The slope of this pipe is shallow, which contributes to surcharging and the accumulations of solids. 

6-15



Project Identification: P‐2 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Shorecliff Ln Pipe Upsize Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 146,800$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
551 LF 144$                 23,803$            19,836$            15,869$            7,934$              146,800$          Mid‐term

‐$   ‐$   ‐$ ‐$ ‐$
‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:
See full map on "Maps" tab.

146,800$        

Surcharging may occur in the future due to increased infiltration as pipes degrade. Monitor manhole 61‐95 for surcharge conditions during storm events. Complete flow data collection and 
pre‐design/feasibility first to confirm need and scope project for construction.

Upsize pipe segment near Shorecliff Ln from 10‐inch to 12‐inch diameter to eliminate surcharging.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

City of Mercer Island
General Sewer Plan

Capital Improvement Program

Mango St and Shorecliff Ln Pipe Upsize
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Project Identification: P‐3 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Mercerdale Park Pipe Upsize Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 315,200$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1,183 LF 144$                 51,106$            42,588$            34,070$            17,035$            315,200$          2024

‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:
See full map on "Maps" tab.

Project Timing

Mercerdale Park Pipe Upsize

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

City of Mercer Island
General Sewer Plan

Capital Improvement Program

315,200$        

Upsize pipe segment along 77th Ave SE and through Mercerdale Park from 10‐inch to to 12‐inch diameter. This project is required to prevent surcharging during storm events in the short‐
term. Monitor manhole 61‐199 for surcharge conditions during storm events.  Complete flow data collection and pre‐design/feasibility first to confirm need and scope project for 
construction.

This capacity deficiency has been identified since the 2003 General Sewer Plan. 
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Project Identification: P‐4 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: SE 32nd St Pipe Upsize Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 75,800$           

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
241 LF 170$                 12,291$            10,242.50$      8,194$              4,097$              75,800$            Mid‐term

‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:
See full map on "Maps" tab.

Project Timing

SE 32nd St Pipe Upsize

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

City of Mercer Island
General Sewer Plan

Capital Improvement Program

75,800$           

Upsize pipe segment at SE 32nd St and 77th Ave SE from 10‐inch to 16‐inch diameter. This project is required to prevent surcharging during storm events in the medium‐term. Complete flow 
data collection and pre‐design/feasibility first to confirm need and scope project for construction.

This capacity deficiency has been identified since the 2003 General Sewer Plan.
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Project Identification: P‐5 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: 77th Ave SE and SE 27th St Intersection Reconfiguration Capacity: 0% ‐$
Facility Type: Pipe and Manhole Non‐capacity: 100% 74,000$           

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1 LS 40,000$            12,000$            10,000$            8,000$              4,000$              74,000$            Long‐term

‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:

Project Timing

Configuration Upgrades

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

City of Mercer Island
General Sewer Plan

Capital Improvement Program

74,000$           

Simplify configuration of pipe intersections at the intersection of SE 27th SE 77th Ave SE to increase the carrying capacity of the pipes in this area with the addition of two manholes.

This capacity deficiency has been identified since the 2003 General Sewer Plan. 
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Project Identification: P‐6 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: SE 24th St Pipe Upsize Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 117,500$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
441 LF 144$                 19,051$            15,876$            12,701$            6,350$              117,500$          Mid‐term

‐$   ‐$   ‐$ ‐$ ‐$
‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:
See full map on "Maps" tab.

117,500$        

Upsize pipe segment at SE 24th St and 76th Ave SE from 8‐inch to 12‐inch diameter. 
This project is required to prevent surcharging during storm events in the short‐term. The slope of this pipe is shallow, which contributes to surcharging and the accumulations of solids. This 
pipe is a high priority for replacement for both capacity and O&M reasons. Complete flow data collection and pre‐design/feasibility first to confirm need and scope project for construction.

This capacity deficiency has been identified since the 2003 General Sewer Plan. 

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

City of Mercer Island
General Sewer Plan

Capital Improvement Program

SE 24th St Pipe Upsize

6-20



Project Identification: P‐7 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: 74th Ave SE Upsize Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 3,700$             

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
14 LF 144$                 605$                 504$                 403$                 202$                 3,700$              Long‐term

‐$   ‐$   ‐$ ‐$ ‐$
‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:
See full map on "Maps" tab.

3,700$             

Upsize pipe segment at 74th Ave SE near I‐90 from 8‐inch to 12‐inch diameter. 
This project is required to prevent surcharging during storm events . Monitor manhole 49‐81 for surcharge conditions during storm events. Complete flow data collection and pre‐
design/feasibility first to confirm need and scope project for construction.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

City of Mercer Island
General Sewer Plan

Capital Improvement Program

74th Ave SE Upsize
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Project Identification: P‐8 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: East of 72nd Ave. S.E. and S.E. 22nd St., south of I‐90 Capacity: 0% ‐$
Facility Type: Pipe Non‐capacity: 100% 107,900$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
405 LF 144$                 17,496$            14,580$            11,664$            5,832$              107,900$          Long‐term

‐$   ‐$   ‐$   ‐$   ‐$  
‐$   ‐$   ‐$   ‐$   ‐$  

Notes on Cost Estimation:

Project Location: Notes:
See full map on "Maps" tab.

107,900$        

Hydraulic model shows spike of surcharging during storm events. Cause could be related to the hydraulics of the I‐90 crossings. Monitor manhole 49‐83 and complete project P‐6 before 
project P‐8. If surcharging occurs in manhole 49‐83 after project P‐6 has been completed, City may need to upsize pipe segment parallel to I‐90 Trail at SE 22nd St and 72nd Ave SE from 8‐
inch to 12‐inch diameter to eliminate surcharging. Complete flow data collection and pre‐design/feasibility first to confirm need and scope project for construction.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

City of Mercer Island
General Sewer Plan

Capital Improvement Program

I‐90 Trail Pipe Upsize
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Project Identification: P‐9 Budget Number: WS101U Cost Allocation Percent Cost Total Cost
Project Name: Backyard Sewer System Improvements Capacity: 0% ‐$
Facility Type: Piping and Manholes Non‐capacity: 100% 804,900$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1 Years 20,000$            6,000$              5,000$              4,000$              2,000$              37,000$            2019
1 Years 125,000$          37,500$            31,250$            25,000$            12,500$            231,300$          2020
1 Years 20,000$            6,000$              5,000$              4,000$              2,000$              37,000$            2021
1 Years 125,000$          37,500$            31,250$            25,000$            12,500$            231,300$          2022
1 Years 20,000$            6,000$              5,000$              4,000$              2,000$              37,000$            2023
1 Years 125,000$          37,500$            31,250$            25,000$            12,500$            231,300$          2024

Notes on Cost Estimation:

Project Location: Notes:

Project Timing

2019/20 Improvements Design

Funding levels based on 2017/2018 City budget. 

2019/20   Improvements Construction
2021/22  Improvements Design
2021/22  Improvements Construction
2021/22  Improvements Design
2021/22  Improvements Construction

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

City of Mercer Island
General Sewer Plan

Capital Improvement Program

804,900$        

Ongoing program to respond to "backyard" sewers where access is difficult or non‐existent. Work may include installation of access points or clean‐outs, repair/rehabilitation of pipe, and 
securing access for future maintenance activities.

This project  is budgeted through the short‐term planning period. In 2025, this project will be rolled into the comprehensive pipeline R&R program, P‐10.

See Figure 6.2 for Backyard Sewer Main locations.
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Project Identification: P‐10 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Comprehensive Pipeline R&R Program Capacity: 0% ‐$
Facility Type: Piping and Manholes Non‐capacity: 100% 66,400,000$   

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

0% 0% 0% 0%
1 Years 300,000$          ‐$   ‐$   ‐$   ‐$   300,000$          2019
1 Years 350,000$          ‐$   ‐$   ‐$   ‐$   350,000$          2020
1 Years 400,000$          ‐$   ‐$   ‐$   ‐$   400,000$          2021
1 Years 400,000$          ‐$   ‐$   ‐$   ‐$   400,000$          2022
1 Years 400,000$          ‐$   ‐$   ‐$   ‐$   400,000$          2023
1 Years 400,000$          ‐$   ‐$   ‐$   ‐$   400,000$          2024
4 Years 4,582,143$      ‐$   ‐$   ‐$   ‐$   18,328,600$    Mid‐term
10 Years 4,582,143$      ‐$   ‐$   ‐$   ‐$   45,821,400$    Long‐term

2019 Pipeline R&R
2020 Pipeline R&R
2021 Pipeline R&R
2022 Pipeline R&R
2023 Pipeline R&R

Project Timing

Mid‐term Pipeline R&R
Long‐term Pipeline R&R

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

2024 Pipeline R&R

City of Mercer Island
General Sewer Plan

Capital Improvement Program

66,400,000$   

While the initial CCTV inspections are being performed, continue high priority sewer main and manhole replacement activities (General Sewer System Improvements). Once initial 
inspections are complete, use NASSCO CCTV inspection data to prioritize pipeline projects and develop comprehensive R&R program to continually replace pipes as they reach the end of 
their useful life. Coordinate R&R with other O&M programs and City goals, such as accessibility and I&I reduction. 

Estimated Annual Replacement over 20 Years:
High Priority R&R            130,872 LF      $1.5M/yr
Medium Priority R&R    118,129 LF      $0.9M/yr
Low Priority R&R             294,033 LF      $0.9M/yr
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Project Identification: P‐10 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Comprehensive Pipeline R&R Program Capacity: 0% ‐$
Facility Type: Piping and Manholes Non‐capacity: 100% 66,400,000$   

City of Mercer Island
General Sewer Plan

Capital Improvement Program

66,400,000$   

Notes on Cost Estimation:

Project Location: Notes:

Existing pipelines with maintenance issues will require pipe replacement. Cured‐in‐place pipe (CIPP) can be used for all other pipes. Pipe costs shown on "Assumptions" tab. Total cost to 
replace all pipes is $66M in 20 years, which averages to $3.4M/year.

Program budgeting assumes 11% of pipe replacement will occur beyond the 20‐year planning period.

See Figure 6.3 for pipilines with prioritized R&R.
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6.3.3 Pump Station Project Sheets 

Pump Station projects resolve challenges with the City’s Pump Stations, which are 
important components of the Lakeline System. Pump Station projects aim to R&R or 
upgrade the existing stations, as presented in Chapter 5 - Operations and Maintenance. 
Projects are anticipated in conjunction with or occur near existing infrastructure, as shown 
in Figure 6.4: 

• PS-1 Pump Station Accessibility Improvements 

• PS-2 Generator Replacement 

• PS-3 Pump Station Monitoring 

• PS-4 PS 23, 24, 25 Capacity Improvements 

• PS-5 Pump Station R&R Improvements 

• PS-6 Telemetry / Supervisory Control and Data Acquisition (SCADA) Upgrades and 
Maintenance 

General notes on the projects include:  

• PS-1 Pump station accessibility improvements includes City estimated costs to 
improve access and provide 5-days of boat rental per year.  

• PS-2 Generator Replacement costs were based on the City’s existing budget.  

• PS-3 Pump Station Monitoring costs are based on the City’s estimates for installing 
up to three flow meters per lift station. Additional monthly costs may occur if a cellular 
connection is needed to relay flow data.  

• The implementation costs in PS-4 PS 23, 24, 25 Capacity Improvements are 
budgetary placeholders and should be revisited once the basin flow monitoring and 
alternative analysis are complete.  

• PS-5 Pump Station R&R Improvements costs are based on City estimates for the 
average R&R of a pump station.   

• PS-6 costs are budgetary placeholders and may vary depending on SCADA system 
selected during the SCADA Master Plan Process (2018). 
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Project Identification: PS‐1 Budget Number: WS712P Cost Allocation Percent Cost Total Cost
Project Name: Pump Station Accessibility Improvements Capacity: 0% ‐$  
Facility Type: Pump Station Non‐capacity: 100% 444,000$        

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
PS Accessibility Improvements 1 PS 20,000$            6,000$              5,000$              4,000$              2,000$              37,000$            2019
PS  Accessibility Improvements 2 PS 20,000$            12,000$            10,000$            8,000$              4,000$              74,000$            2020
PS Accessibility Improvements 1 PS 20,000$            6,000$              5,000$              4,000$              2,000$              37,000$            2021
PS Accessibility Improvements 2 PS 20,000$            12,000$            10,000$            8,000$              4,000$              74,000$            2022

1 PS 20,000$            6,000$              5,000$              4,000$              2,000$              37,000$            2023
2 PS 20,000$            12,000$            10,000$            8,000$              4,000$              74,000$            2024
3 PS 20,000$            18,000$            15,000$            12,000$            6,000$              111,000$         Mid‐term

‐$   ‐$   ‐$   ‐$   ‐$  

Notes on Cost Estimation:

Project Location: Notes:

City of Mercer Island
General Sewer Plan

Capital Improvement Program

Cost estimate assumes creating vehicle access and 6 stations will not require improvements because reasonable access already exists. Dollar cost and priority to be confirmed pending 
accessibility evaluation.
Boat rental cost estimated at $4,000 per day. Assumed 5 days of boat rental required per year. Boat rental is budgeted as O/M

444,000$        

Address priority pump station accessibility issues to support pump station repair, rehabilitation, and capacity improvements. 
Evaluate access at all stations, identify conditions/concerns and needs, prioritize future work.
Consider long term contracting with a vendor to rent a boat or purchasing a boat to access pump stations that have limited land access.  

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

PS Accessibility Improvements
PS Accessibility Improvements
PS Accessibility Improvements
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Project Identification: PS‐2 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Generator Replacement Capacity: 0% ‐$
Facility Type: Pump Stations Non‐capacity: 100% $     1,645,000

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
Generator Replacement 1 LS $           345,000 $           $           $           5,000$              $           350,000 2018
Generator Replacement 1 LS 50,000$            15,000$            12,500$            10,000$            5,000$              92,500$            2019
Generator Replacement 1 LS 50,000$            15,000$            12,500$            10,000$            5,000$              92,500$            2020
Generator Replacement 1 LS 50,000$            15,000$            12,500$            10,000$            5,000$              92,500$            2021
Generator Replacement 1 LS 50,000$            15,000$            12,500$            10,000$            5,000$              92,500$            2022
Generator Replacement 10 LS 50,000$            150,000$          125,000$          100,000$          50,000$            925,000$          Long‐term

‐$   ‐$   ‐$ ‐$ ‐$

Notes on Cost Estimation:

Project Location: Notes:
PS last replaced PS last replaced

1 2006 19 2008
4 2012 20 2006

10 2006 21 2014
11 ? 22 2006
13 1988 23 1988
14 2014 24 2018
15 2008 25 1998
16 2008
17 2018
18 2018
19 2008

City of Mercer Island
General Sewer Plan

Capital Improvement Program

$     1,645,000

City's ongoing program to replace sewer pump station generators that provide emergency power.

Project Timing

Assumes a lifespan of 25 ‐ 30 years per generator, depending on use . Assumes LS 11 is replaced with KC project in 2020. PS 13, 23, 24 & 25 scheduled 1 per year beginning in 2019. Beginning 
in 2028 begin programed replacement of generators, at a rate of 1 generator per year. Goal is to move all generators from below ground to above ground. For estimating purposes assume 
$50,000/generator purchase.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost
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Project Identification: PS‐3 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Pump Station Monitoring Capacity: 0% ‐$
Facility Type: Pump Station Non‐capacity: 100% 971,400$         

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
2 LS 35,000$            21,000$            17,500$            14,000$            7,000$              129,500$          2020
3 LS 35,000$            31,500$            26,250$            21,000$            10,500$            194,300$          2021
3 LS 35,000$            31,500$            26,250$            21,000$            10,500$            194,300$          2022
3 LS 35,000$            31,500$            26,250$            21,000$            10,500$            194,300$          2023
4 LS 35,000$            42,000$            35,000$            28,000$            14,000$            259,000$          2024

Notes on Cost Estimation:

Project Location: Notes:

City of Mercer Island
General Sewer Plan

Capital Improvement Program

PS 10 and 15 Flow Monitoring
PS Flow Monitoring

PS Flow Monitoring

Assumes 3 $5k flow meters, $10k for installation of meters, and $10k for data storage/transfer. Costs based on City designing and constructing improvements.

Pump Stations with yellow marker have identified capacity 
limitations.
PS 23, 24 & 25 completed in 2018.

971,400$        

Install flow and level monitoring at pump stations, beginning with higher priority PS's  23, 24, 25, 10 and 15,  to evaluate capacity of pump stations versus flow during storm events. Up to 
three flow meters may be required to determine flow through each pump station.  Continue and expand flow monitoring to all City PS's. This project should be coordinated with SCADA 
system updgrades. 
Flow and level monitoring at pump stations will support ongoing hydraulic model development. 

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

PS Flow Monitoring
PS Flow Monitoring
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Project Identification: PS‐4 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: PS 23, 24, 25 Capacity Improvements Capacity: 0% ‐$
Facility Type: Pump Station Non‐capacity: 100% 1,961,000$     

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%

1 LS 200,000$          60,000$            50,000$            40,000$            20,000$            370,000$          2019
1 LS 60,000$            18,000$            15,000$            12,000$            6,000$              111,000$          2020
1 LS 400,000$          120,000$          100,000$          80,000$            40,000$            740,000$          2021
1 LS 400,000$          120,000$          100,000$          80,000$            40,000$            740,000$          2022

Notes on Cost Estimation:

City of Mercer Island
General Sewer Plan

Capital Improvement Program

PS 23, 24 and 25 Basin Flow Monitoring and 

Scope of PS 23, 24, 25 Project Implementation is unknown at this time. Cost estimate for this item is a budgetary placeholder.

1,961,000$     

Pump Stations 23, 24, and 25 experience high wet well levels during storm events. It may be necessary to increase the capacity of these pump stations or reduce the I/I of the tributary 
basins. I/I analysis and monitoring of pump flow is required to determine the best solutions to address capacity issues. 

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing

PS 23, 24, 25 Project Alt Analysis
PS 23, 24, 25 Project Implementation
PS 23, 24, 25 Project Implementation
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Project Identification: PS‐4 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: PS 23, 24, 25 Capacity Improvements Capacity: 0% ‐$
Facility Type: Pump Station Non‐capacity: 100% 1,961,000$     

City of Mercer Island
General Sewer Plan

Capital Improvement Program

1,961,000$     

Project Location: Notes:
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Project Identification: PS‐5 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Pump Station R&R Improvements Capacity: 0% ‐$  
Facility Type: Non‐capacity: 100% 4,440,000$     

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1 PS 300,000$         90,000$            75,000$            60,000$            30,000$            555,000$         2023
2 PS 300,000$         180,000$         150,000$         120,000$         60,000$            1,110,000$      Mid‐term
5 PS 300,000$         450,000$         375,000$         300,000$         150,000$         2,775,000$      Long‐term

Notes on Cost Estimation:

Project Location: Notes:
Pump stations with orange and red markers have high priority 
R&R needs, and very high priority R&R needs, respectively.

2023 PS R&R
Mid‐term PS R&R
Long‐term PS R&R

City of Mercer Island
General Sewer Plan

Capital Improvement Program

Assumes 1 pump station rehabilitation project every biennium (2 years).

4,440,000$     

Ongoing program to fund rehabilitation of pump stations. First phase to complete comprehensive review of each station to develop scope of work and priority based on risk, consequence 
of failure, M/O experience and age.  Table 5.11 of the General Sewer Plan provides the most critical PS improvement needs based on staff initial assessment. Critical improvements should 
be implemented in the Short‐term planning period. Less critical improvements can be implemented in the Mid‐term or Long‐term planning periods addressing one station per biennium.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project Timing
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Project Identification: PS‐6 Budget Number: WS713T Cost Allocation Percent Cost Total Cost
Project Name: Telemetry/SCADA Upgrades and Maintenance Capacity: 0% ‐$              
Facility Type: General Non‐capacity: 100% 3,250,000$  

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30%
1 LS 2,500,000$   750,000$          ‐$   ‐$ ‐$            3,250,000$   Mid‐term

LS ‐$   ‐$   ‐$ ‐$            ‐$              

Notes on Cost Estimation:

Project Location: Notes:

City of Mercer Island
General Sewer Plan

Capital Improvement Program

SCADA System Full Upgrade

The cost for PLC/Telemetry/SCADA Upgrades will vary widely depending on the upgrade plan established during the Visioning Project. Annual upkeep and maintenance 
of the system funded through O/M.

Visioning Project completed in 2017. Implementation 
Plan based on full implementationbeginning in 2018 and 
operational by 2019. Periodic evaluation of system 
components, annual software updgrades and support 
funded thru O/M.  Recommended future SCADA 
replacement/upgrade project in 10 years, beginning in 
2028 to be operational by 2029.

3,250,000$  

Modernize the Supervisory Control and Data Acquisition (SCADA)/telemetry system to address aging system components and improve SCADA capabilities. Updgrade to 
the system planned for 10‐year increments, beginning in 2028.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Project 
Timing
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6.3.4 Lakeline Project Sheets 

Lakeline projects were identified in Chapter 5 - Operations and Maintenance. Progressive 
projects are planned to evaluate and perform R&R the Lakeline and ancillary infrastructure, 
as needed: 

• L-1 Lakeline Access 

• L-2 Lakeline Condition Assessment 

• L-3 Reach 4 Lakeline Replacement 

• L-4 Lakeline R&R Program 

General notes on the projects include:  

• L-1 Lakeline Access costs are based on City estimates from prior work. These costs 
do not include property or easement acquisition.  

• L-2 Lakeline Condition Assessment costs are conceptual and should be revisited 
during scoping.  

• L-3 Reach 4 Lakeline Replacement costs are based on City estimates from prior 
projects.  

• L-4 Lakeline R&R costs are budgetary placeholders and should be updated based on 
the findings of L-2 Lakeline Condition Assessment.



Project Identification: L‐1 Budget Number: WS711C Cost Allocation Percent Cost Total Cost
Project Name: Lakeline Access Capacity: 0% ‐$  
Facility Type: Lakeline Non‐capacity: 100% 2,350,000$     

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1 LS 100,000$         30,000$            25,000$            20,000$            10,000$            185,000$         2019
1 LS 100,000$         30,000$            25,000$            20,000$            10,000$            185,000$         2020
1 LS 300,000$         90,000$            75,000$            30,000$            495,000$         2023
1 LS 300,000$         90,000$            75,000$            30,000$            495,000$         2024
1 LS 300,000$         90,000$            75,000$            30,000$            495,000$         Mid‐term
1 LS 300,000$         90,000$            75,000$            30,000$            495,000$         Long‐term

Notes on Cost Estimation:

Project Location: Notes:
Locations to be determined pending evaluation and 
prioritization.

Project Timing

Cost estimate for Mid‐Term assumes 1 access point is designed and constructed during that time period. For Long‐Term assumes 2 access point are designed and constructed during that 
time period.

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Feasibility and Pre‐Design

Access Point Construction Long‐Term

Environmental and Final Design

Access Point Construction Mid‐Term

Access Point Construction
Access Point Construction

City of Mercer Island
General Sewer Plan

Capital Improvement Program

2,350,000$     

Provide access points for cleaning and other routine maintenance. Evaluate feasibility of and confirm locations for access points into the Lakeline and prioritize locations for future 
installation. Based on priority, begin preliminary design, environmental reivew and easement discussions for construction of one access point in the short term. Additional access points to be 
prioritized for design and construction in the mid‐term and long‐term. Provide additional access to the Lakeline, such as manholes or clean‐outs, to facilitate inspection and maintenance. 
Installation of new access points may require acquisition of new easements or property.
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Project Identification: L‐2 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Lakeline Condition Assessment Capacity: 0% ‐$  
Facility Type: Lakeline Non‐capacity: 100% 4,000,000$     

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

50,000 LF 40$   ‐$   ‐$   ‐$   ‐$   2,000,000$      Mid‐term
1 LS 2,000,000$      ‐$   ‐$   ‐$   ‐$   2,000,000$      Long‐term

‐$   ‐$   ‐$   ‐$   ‐$  

Notes on Cost Estimation:

Project Location: Notes:

Project Timing

Initial Lakeline Condition Assessment
Further Lakeline Condition Assessment

There are approximately 50,000 LF of Lakeline that needs to be assessed. Cost estimate assumes $40/LF.
It is recommended that non‐contact technologies be considered for detailed assessment, such as ultrasonic thickness testing and radiology. 

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

City of Mercer Island
General Sewer Plan

Capital Improvement Program

4,000,000$     

Initial condition assessment to complete a high level assessment of the entire Lakeline system and identify segments of pipe for further detailed condition assessment.  Initially review 
historical project documentation from the Lakeline original construction and subsequent projects, as available, to determine the original pipe material, wall thickness, lining, coating, joint 
type, gasket material, and test pressure. Conduct field investigations and survey to verify the current infrastructure. Verify location of service laterals, clean‐outs, in‐lake manholes, and 
other features. Establish a plan and profile for the Lakeline system, likely from historical documentation. Use results of assessment and  testing to inform Lakeline R&R
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Project Identification: L‐3 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Reach 4 Lakeline Replacement  Capacity: ‐$  
Facility Type: Lakeline Non‐capacity: 100% 4,255,000$     

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
1 LS 100,000$         30,000$            25,000$            20,000$            10,000$            185,000$         2020
1 LS 100,000$         30,000$            25,000$            20,000$            10,000$            185,000$         2021
1 LS 100,000$         30,000$            25,000$            20,000$            10,000$            185,000$         2022
1 LS 2,000,000$      600,000$         500,000$         400,000$         200,000$         3,700,000$      Mid‐term

Notes on Cost Estimation:

Project Location: Notes:

Reach 4 Feasibility and Pre‐Design

Reach 4 Final Design and Permitting
Reach 4 Construction

City of Mercer Island
General Sewer Plan

Capital Improvement Program

4,255,000$     

Evaluate the need for and feasibility of replacing/rehabilitation of Reach 4 AC Lakeline. Assess pipe condition, reevaluate options, identify preferred option(s) and estimate cost of and 
timing for future design/construction.
Reach 4 is the final remaining section of AC sewer main serving Mercer Island located in Lake Washington. The main was installed in the mid‐1950's and is nearing the end of its expected 
useful life.

Project TimingProject Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

Reach 4 Environmental
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Project Identification: L‐4 Budget Number: Cost Allocation Percent Cost Total Cost
Project Name: Lakeline R&R Program Capacity: 0% ‐$  
Facility Type: Lakeline Non‐capacity: 100% 27,750,000$   

Project Description:

Contingency
GC & 

Overhead
Engineering/ 
Planning

City Admin

30% 25% 20% 10%
10 Years 1,500,000$      4,500,000$      3,750,000$      3,000,000$      1,500,000$      27,750,000$    Long‐term

‐$   ‐$   ‐$   ‐$   ‐$  
‐$   ‐$   ‐$   ‐$   ‐$  

Notes on Cost Estimation:

Project Location: Notes:

Project Timing

Lakeline R&R Program

Project Element Quantity Unit
Unit Cost 
($/Unit)

Total Project 
Cost

City of Mercer Island
General Sewer Plan

Capital Improvement Program

27,750,000$   

Based on the initial and further Lakeline condition assessments, implement R&R improvements to continue to operate the Lakeline in a safe and effective manner.
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6.3.5 Cost Summary 

CIP projects were summarized by project category in Table 6.5. Total and average annual 
CIP costs over each planning horizon are also summarized, where average annual CIP 
costs were planned to gradually increase over the planning horizons.  

Approximately 75 percent of the short-term projects will be pipe and pump station projects. 
During the medium-term and long-term, additional costs are largely related to increased 
R&R of gravity collections system, as well as the Lakeline. Overall, approximately 
89 percent of the CIP will address pipeline projects and Lakeline projects, as shown in 
Figure 6.5.  
 
Table 6.5 CIP Cost by Project Category Summary 

Water System Plan 
City of Mercer Island 

Project Category Total CIP  
Cost ($) 

CIP Phasing 

Short-term 
(2019-2024) 

Medium-term 
(2025-2028) 

Long-term 
(2029-2038) 

 General   $1,779,600   $626,600   $300,500   $852,500  
Pipe  $68,164,600   $3,488,900   $18,668,700   $46,007,000  

 Pump Station   $12,453,900   $4,190,400   $4,563,500   $3,700,000  
Lakeline  $38,355,000   $1,915,000   $6,195,000   $30,245,000  

Total Cost   $120,753,100   $10,220,900   $29,727,700   $80,804,500  
Total Average 
Annual Cost  

 $6,038,000   $1,703,000   $7,432,000   $8,080,000  
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SUMMARY OF CIP COSTS 
THROUGH 2038 

 
FIGURE 6.5 

 
CITY OF MERCER ISLAND 
GENERAL SEWER PLAN 
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Chapter 7 

FINANCIAL INFORMATION 

7.1 INTRODUCTION 
This chapter summarizes the current and forecasted financial strength of Mercer Island’s 
Sewer Utility and its funding strategy for recommended capital improvements identified in 
Chapter 6. Beginning with a review of the past seven years financial history, this chapter 
evaluates the City of Mercer Island’s (City’s) current financial condition as well as the 
revenue sources available to pay for the Sewer Fund’s capital needs. 

7.2 FINANCIAL POLICIES 
Starting in the Spring of 1992, the Finance Department worked closely with the Utility Board 
to establish financial policies to guide future rate and budget decisions made for the 
Utilities. The financial policy analysis consisted of identifying, describing, and to the extent 
possible, evaluating impacts of various elements of the policies. Elements discussed 
included types and levels of utility reserves, methods of capital improvement funding, 
methods of capital replacement funding, and rate structure and equity.  

In 2012, the City contracted with Financial Consulting Solutions Group, Inc. (FCS) to update 
the Sewer Rate Model, including revising the capital replacement reserve. The Financial 
Policies for the Sewer Fund include: (1) Maintaining an operating reserve of 30 days, and 
(2) Maintaining a capital replacement reserve of 1-2 percent of original asset value. As of 
2017, the capital replacement reserve is 1.5 percent of original asset value. The Financial 
Policies are detailed in the City of Mercer Island’s biennial budget. 

7.3 SEWER FUND HISTORICAL FINANCIAL PERFORMANCE 
The City operates the sewer system as a self-supporting utility. The Sewer Utility is 
designed to operate like a business, charging rates for the purpose of removing and 
conveyance to King County Department of Natural Resources (KCDNR) facilities for 
treatment. All expenses are supported through rates charged to City residents and 
businesses. The City also has a financial policy of funding capital projects on a pay-as-you-
go basis, however, the City will occasionally finance major capital projects with debt. This 
was the case for the Sewer Lake Line and Pump Station No. 4 Construction project 
awarded for $24.2M in December 2008, which was partially funded with a $7.0M Public 
Works Trust Fund loan and $9.4M Limited General Obligation (LTGO) Bonds.  

Table 7.1 presents a financial summary of the sewer utility’s operating revenues and 
expenses from 2010 through 2016. During this period rate increases averaged 
8.02 percent, contributing to the increasing fund balance in the Sewer Fund. Total revenues 
(excluding debt proceeds and the sale of fixed assets) increased from $6.4M in 2010 to 
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$8.8M in 2016. Sewer revenue is impacted by the cost set by King County for Sewage 
Treatment. For the most part, these costs are “passed through” to individual sewer 
customers. Other sources of revenue include side sewer permits, connection charges, and 
interest on investments. 
 
Table 7.1 Sewer System Revenue and Expense Summary, 2010-2016 

General Sewer Plan 
City of Mercer Island 

 

 

 

 

 

 

 

 

 

 

Total expenses, which include personnel, materials, supplies, sewage treatment by 
King County and rate funded capital outlays, have ranged from a low of about $7.4M in 
2013 to a high of about $15.2M in 2010 (which included construction costs for the Sewer 
Lake Line and Pump Station No. 4 Construction project). The largest annual operating 
expense to the City is the treatment of sewage by King County. 

7.4 EXISTING RATE STRUCTURE 
Table 7.2 (Single-Family Bimonthly Sewer Rates) and Table 7.3 (Multi-Family and 
commercial Bimonthly Sewer Rates) present the adopted sewer rates for 2018 for the City. 
In 2018, rates will increase an average of 7.8 percent over 2017. 

The Utility Board annually reviews utility rate updates prepared by City staff and 
recommends rate changes to the City Council. The 2018 recommended rate increase of 
7.8 percent is primarily driven by two things: (1) the cost of capital reinvestment in the 
sewer system, and (2) the cost of operating and maintaining the City portion of the Sewer 
system. Full details of the sewer rates for 2018 are detailed in Resolution 1536 and a copy 
is in Appendix I. 

 
      

Year Ending 2010 2011 2012 2013 2014 2015 2016
Beginning Working Capital 12,818,380$    4,011,806$    1,891,651$    1,501,722$    1,868,170$    2,439,841$    3,378,627$    
Revenue
Sewer System Maintenance 2,770,544$      2,967,701$    3,177,891$    3,293,247$    3,672,736$    3,958,836$    4,193,111$    
King County Sewage Treatment 3,381,088        3,805,854      3,814,644      4,228,475      4,228,092      4,461,076      4,469,116      
Debt Proceeds (PWTF Loan) -                  350,000         -                -                -                -                -                
Federal EPA Grant 204,163           44,908           -                -                -                -                -                
Side Sewer Permits 1,788              7,896            8,959            19,646           21,620           21,085           31,543           
Connection Charges 19,671            5,457            221,017         193,920         444,060         86,197           40,700           
Investment Interest 43,030            10,635           3,342            2,475            7,068            3,838            21,565           
Other Revenues (Prior Yr Adj) -                  22,491           (89,556)          3,280            -                -                -                
     Total Revenue 6,420,283$      7,214,943$    7,136,298$    7,741,043$    8,373,575$    8,531,032$    8,756,035$    
Expenses
Operating Expense 1,504,442$      1,698,832$    1,833,611$    1,654,711$    1,798,155$    1,737,352$    1,886,912$    
King County Sewage Treatment 3,389,981        3,819,741      3,800,572      4,200,988      4,233,815      4,455,264      4,445,555      
IFT - Repay SLL Funding -                  2,000,000      -                -                -                -                -                
Debt Service 1,104,383        1,087,342      1,090,273      1,108,316      1,103,551      1,108,598      1,101,909      
Rate Funded Capital Outlays 9,228,051        729,183         801,771         410,581         666,383         291,033         495,856         
     Total Expenses 15,226,857$    9,335,098$    7,526,227$    7,374,596$    7,801,903$    7,592,246$    7,930,232$    
Net Increase (Decrease) in 
Working Capital (8,806,574)$     (2,120,155)$   (389,929)$      366,447$       571,672$       938,786$       825,803$       
Ending Working Capital 4,011,806$      1,891,651$    1,501,722$    1,868,170$    2,439,841$    3,378,627$    4,204,431$    
Operating Reserve 535,914         
Capital Reserve 214,869         
Sewer Lake Line Reserve 625,000         
CIP - 2017-2022 2,828,648      
Overall Rate Increase: 9.75% 9.30% 9.30% 4.00% 8.50% 8.30% 7.00%
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Table 7.2 Single Family Bimonthly Sewer Rates 
General Sewer Plan 
City of Mercer Island 

 

 
Table 7.3 Multi-Family and Commercial Bimonthly Sewer Rates 

General Sewer Plan 
City of Mercer Island 

 

7.5 CURRENT BIENNIAL BUDGET FOR SEWER FUND 
Table 7.4 presents the forecasted annual sewer revenues, expenses and fund balances, 
based on the adopted 2017-2018 biennial budget, sewer expenses to date, and forecasted 
changes to the budget. 
 
Table 7.4 Sewer System Revenue and Expense 

Summary, 2017-2018 
General Sewer Plan 
City of Mercer Island 

 

 

 

 

 

 

 

 
    

Volume Charge

Fixed Charge Billing Cost

Base Charge (First 600 ccf 
of AVERAGE Winter Water 

Use)
Per 100 cf of ACTUAL 

Water Use
Single Family Residential $88.44 $8.15 $41.76 $6.96
Low-Income Residential $88.44 $8.15 $10.44 $1.74

Classification of User

King County 
Sewage 

City Sewer Line Maintenance
Fixed Charge

 
     

Fixed Charge Volume Charge
Per 100 cf of ACTUAL 

Water Use Billing Cost
Per 100 cf of ACTUAL 

Water Use
Multi-Family Residential $5.90 $8.15 $6.96
Commercial / Public $5.90 $8.15 $6.96

City Sewer Line Maintenance

Classification of User

King County Sewage 
Treatment

 
      

Year Ending 2017 Budget 2018 Budget
Beginning Working Capital 4,204,431$      3,525,350$      
Revenue
Sewer System Maintenance 4,357,422$      4,633,122$      
King County Sewage Treatment 4,712,212        4,710,599        
Connection Charges 20,600            21,218            
Investment Interest 17,707            28,078            
Other Revenues -                 -                 
     Total Revenue 9,107,941$      9,393,017$      
Expenses
Operating Expense 2,361,104        2,253,828$      
King County Sewage Treatment 4,727,212        4,722,582        
Debt Service 1,083,418        1,057,179        
Rate Funded Capital Outlays 1,615,288        3,166,786        
     Total Expenses 9,787,022$      11,200,375$    
Net Increase (Decrease) in Working Capital (679,081)$        (1,807,358)$     
Ending Working Capital 3,525,350$      1,717,992$      
Overall Rate Increase: 5.70% 7.80%
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7.6 FINANCIAL OUTLOOK - UPCOMING SIX-YEAR PERIOD 
Table 7.5 presents a projection of the annual utility revenues, expenses, and fund balances 
for the next six years, based on the 2017-2018 adopted biennial budget and changes 
expected to occur in the various categories over the subsequent six-year period as a result 
of new customers, declining water use (the basis for commercial and public sewer rates), 
general inflation, anticipated changes to the capital reinvestment plan and other related 
factors. This type of forecast is routinely used by Finance staff to develop rate adjustment 
proposals and to assess the impact of changing budget assumptions on future rate 
requirements.  

Some key assumptions used to forecast future annual revenues and expenses that appear 
in Table 7.5 are outlined below: 

1. King County Sewage Treatment is projecting the following increases for 
2019 through 2024: (2019) 3.7 percent; (2020) 0 percent; (2021) 1.74 percent; 
(2022) 2.46 percent; (2023) 1.90 percent; (2024) an estimated 2.0 percent. Overall, 
the cost of sewage treatment is expected to increase about 15 percent over the 
six-year period.  

2. Personnel labor costs are expected to increase annually by 5.5 percent while benefit 
costs are anticipated to increase about 7.5 percent per year for the 6 year period of 
2019-2024. Overall, personnel costs are expected in increase about 42 percent over 
the six-year period. 

3. Other maintenance and operations expenses will increase annually by 3.0 percent, 
based on historical trends and projected increases in the Seattle Consumer Price 
Index.  

4. Rate funding for capital reinvestment is based on the capital reinvestment project 
plan for 2019-2024. Details of the capital funding needs for anticipated system 
improvements are detailed in Chapter 6. 

5. Debt Service for the 2009 Sewer Lake Line project consists of a Public Works Trust 
Fund Loan (at a cost of about $410,000 per year) which will be retired in 2026, and 
Limited Tax General Obligation Bonds (at a cost of about $625,000 per year) which 
will be retired in 2029. 
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Table 7.5 Sewer System Revenue and Expense Summary, 2019-2024 
General Sewer Plan 
City of Mercer Island 

 

7.7 GRANT AND DEBT FUNDING 
For the most part, the City approaches funding of the Sewer Utility (and especially Capital 
Reinvestment) on a pay as you go basis. Sewer rates are developed to generate the cash 
needed to maintain, operate, and reinvest in the Sewer Utility. When grant opportunities are 
available and line up with current Sewer Utility capital reinvestment needs, City Staff 
pursues grant opportunities. There have not been many grants available to Mercer Island in 
recent years.  

When capital reinvestment needs dictate (ex: due to the size of a project) or when interest 
rates are low, debt financing may be utilized. The most recent use of debt financing was the 
Sewer Lake Line and Pump Station No. 4 Construction project awarded for $24.2M in 
December 2008, which was partially funded with a $7.0M Public Works Trust Fund (PWTF) 
loan and $9.4M LTGO Bonds. Historically, PWTF loans have also been used to fund Sewer 
Pump Station rehabilitation projects and Sewer Pump Station generator replacements. 

7.8 CURRENT DEBT STATUS AND CREDIT WORTHINESS 
The City of Mercer Island has prudently issued little debt over the years, maintaining a 
sizable debt capacity. The City has consistently followed a conservative fiscal management 
policy, which is reflected by the Aaa rating from Moody’s Investors Service (2017).  

The City has no immediate plans to issue additional debt. However, if this action becomes 
necessary, the Utility can expect a proposed bond issue to receive a similarly favorable 
credit rating and, therefore, to sell at lower interest rates than would otherwise be possible. 
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SEPA ENVIRONMENTAL CHECKLIST 
  
Purpose of checklist:  
Governmental agencies use this checklist to help determine whether the environmental impacts of your 
proposal are significant. This information is also helpful to determine if available avoidance, minimization 
or compensatory mitigation measures will address the probable significant impacts or if an environmental 
impact statement will be prepared to further analyze the proposal. 
  
Instructions for applicants:   
This environmental checklist asks you to describe some basic information about your proposal. Please 
answer each question accurately and carefully, to the best of your knowledge.  You may need to consult 
with an agency specialist or private consultant for some questions.  You may use “not applicable” or 
"does not apply" only when you can explain why it does not apply and not when the answer is unknown.  
You may also attach or incorporate by reference additional studies reports.  Complete and accurate 
answers to these questions often avoid delays with the SEPA process as well as later in the decision-
making process. 
 
The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of 
time or on different parcels of land.  Attach any additional information that will help describe your proposal 
or its environmental effects.  The agency to which you submit this checklist may ask you to explain your 
answers or provide additional information reasonably related to determining if there may be significant 
adverse impact. 
 
Instructions for Lead Agencies: 
Please adjust the format of this template as needed.  Additional information may be necessary to 
evaluate the existing environment, all interrelated aspects of the proposal and an analysis of adverse 
impacts.  The checklist is considered the first but not necessarily the only source of information needed to 
make an adequate threshold determination.  Once a threshold determination is made, the lead agency is 
responsible for the completeness and accuracy of the checklist and other supporting documents. 
 
Use of checklist for nonproject proposals:    
For nonproject proposals (such as ordinances, regulations, plans and programs), complete the applicable 
parts of sections A and B plus the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D).  Please 
completely answer all questions that apply and note that the words "project," "applicant," and "property or 
site" should be read as "proposal," "proponent," and "affected geographic area," respectively. The lead 
agency may exclude (for non-projects) questions in Part B - Environmental Elements –that do not 
contribute meaningfully to the analysis of the proposal. 
 
A.  Background   
 
 
1.  Name of proposed project, if applicable:  
 City of Mercer Island General Sewer Plan (Plan) 
 
2.  Name of applicant:   
 City of Mercer Island, Public Works Department 
 
3.  Address and phone number of applicant and contact person:  

http://www.ecy.wa.gov/programs/sea/sepa/e-review.html
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 City of Mercer Island Public Works Department 
 9611 SE 36th Street 
 Mercer Island, WA  98040 
 Phone:  (206) 275-7813 
 Contact:  Anne Tonella-Howe, PE, Assistant City Engineer 
 
4.  Date checklist prepared:  
 March 2018 
 
5.  Agency requesting checklist:  
 City of Mercer Island Development Services Group 
 
6.  Proposed timing or schedule (including phasing, if applicable):  

The City’s Capital Improvement Program, which covers a 20-year planning period, is 
included in this Plan. 
 

7.  Do you have any plans for future additions, expansion, or further activity related to or        
connected with this proposal?  If yes, explain.  

Yes, the City plans to update the Capital Improvement Program section of this Plan on a 
regular basis, at least every six years. A full update to this Plan is recommended in year 
2030. 
 

8.  List any environmental information you know about that has been prepared, or will be 
prepared, directly related to this proposal.  

This SEPA review is for the General Sewer Plan and is a “non-project action”.  Projects 
listed in the capital improvement program that may be subject to SEPA regulations will 
be reviewed individually during design as separate site-specific projects.  
 

9.  Do you know whether applications are pending for governmental approvals of other 
proposals directly affecting the property covered by your proposal?  If yes, explain.  
 No 
 
10.  List any government approvals or permits that will be needed for your proposal, if known.  
 Washington State Department of Ecology, Mercer Island City Council 
 
11.  Give brief, complete description of your proposal, including the proposed uses and the size 
of the project and site.  There are several questions later in this checklist that ask you to 
describe certain aspects of your proposal.  You do not need to repeat those answers on this 
page.  (Lead agencies may modify this form to include additional specific information on project 
description.)  

The purpose of the General Sewer Plan (Plan) is to provide the City of Mercer Island with a plan 
that defines suitable maintenance for and/or replacement of the infrastructure throughout the 
Island. The Plan provides a clear and concise 20-year Capital Improvement Program (CIP) and 
implementation strategy. A component of the CIP contained in this Plan is a list of sewer system 
projects to be constructed over the next six-years and beyond. The checklist does not address 
specific projects or site or specific conditions. The projects proposed in the Plan will be reviewed 
as the engineering studies or scopes of work are developed and discussed in the SEPA review 
of the individual projects. 
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12.  Location of the proposal.  Give sufficient information for a person to understand the precise 
location of your proposed project, including a street address, if any, and section, township, and 
range, if known.  If a proposal would occur over a range of area, provide the range or 
boundaries of the site(s).  Provide a legal description, site plan, vicinity map, and topographic 
map, if reasonably available.  While you should submit any plans required by the agency, you 
are not required to duplicate maps or detailed plans submitted with any permit applications 
related to this checklist.  

The General Sewer Plan serves all of Mercer Island which is approximately 6.2 square 
miles of area. Mercer Island is located in King County in the southern half of Lake 
Washington between the cities of Seattle and Bellevue. Access to the Island is via I-90, 
which crosses the Island from east to west.    

B.  ENVIRONMENTAL ELEMENTS   
 
 
1.  Earth   
a.  General description of the site:  
 
(circle one):  Flat, rolling, hilly, steep slopes, mountainous, other _____________  

Mercer Island is a narrow Island with steep sides. A large slender plateau extends from 
north to south down the center of the Island. Steep ravines extend from the plateau 
down to the shoreline.    

b.  What is the steepest slope on the site (approximate percent slope)?  
Chapter 2 of the Plan generally describes the topopgraphy and critical areas on the 
Island and includes a Critical Slope Figure defining slope areas less than 15% and 
greater than 15%.  Steep slopes occur predominately on the perimeter of the Island. 

 
c.  What general types of soils are found on the site (for example, clay, sand, gravel, peat,  

muck)?  If you know the classification of agricultural soils, specify them and note any 
agricultural land of long-term commercial significance and whether the proposal results in 
removing any of these soils.  

There are several soil series on the Island with the Vashon glacier forming many of the 
current day features in and around the Island. Chapter 2 of the Plan generally 
describes the geology and soils found on the Island. 

 
d.  Are there surface indications or history of unstable soils in the immediate vicinity?  If so,  

describe.  
Chapter 2 of the Plan generally describes the critical areas on the Island and includes a 
Seismic Class Figure defining areas subject to seismic risk and vulnerability.  
 

e.  Describe the purpose, type, total area, and approximate quantities and total affected area of 
any filling, excavation, and grading proposed. Indicate source of fill.  

It will be necessary to excavate and backfill soils when constructing sewer pipe 
improvements described in the General Sewer Plan. Quantities of excavated and 
backfill soils will be determined during project design. Specific excavation, filling and 
grading activities will be determined under future project and site-specific SEPA 
review. 

 
f.  Could erosion occur as a result of clearing, construction, or use?  If so, generally describe.  
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There is potential for erosion to occur during construction of projects. To control short-
term erosion, proper construction methods as specificed through Best Management 
Practices (BMP’s) will be installed as necessary for each project. No long-term erosion is 
anticipated. 

 
g.  About what percent of the site will be covered with impervious surfaces after project  

 construction (for example, asphalt or buildings)?  
No new impervious surfaces are anticipated to be created. For the most part projects are 
located in existing roadways. Specific impervious surface area will be determined under 
future project design and site-specific SEPA review. 
  

h.  Proposed measures to reduce or control erosion, or other impacts to the earth, if any:  
All construction projects will provide erosion control measures, which shall meet all 
erosion control requirements as required by City standards or as required under site-
specific SEPA review. 

 
2. Air    
a.  What types of emissions to the air would result from the proposal during construction, 

operation, and maintenance when the project is completed? If any, generally describe and 
give approximate quantities if known.  

Potential vehicular and equipment emissions may affect the ambient air quality for a 
short period of time during construction of site-specific projects.  
 

b.  Are there any off-site sources of emissions or odor that may affect your proposal?  If so,  
generally describe.  

No 
 

c.  Proposed measures to reduce or control emissions or other impacts to air, if any:  
All construction projects will identify measures to reduce or control air emissions as 
required by City standards or as required under site-specific SEPA review.  

  
3.  Water    
a.  Surface Water:   

1) Is there any surface water body on or in the immediate vicinity of the site (including 
year-round and seasonal streams, saltwater, lakes, ponds, wetlands)?  If yes, describe 
type and provide names.  If appropriate, state what stream or river it flows into.  

Mercer Island is located in the southern portion of Lake Washington and is surrounded 
by the Lake. A number of watercourses (both seasonal and year-round) are located on 
the Island. These watercourses flow directly to Lake Washington. 

 
2) Will the project require any work over, in, or adjacent to (within 200 feet) the described 

waters?  If yes, please describe and attach available plans.  
Construction of some project components will require work within or adjacent to 
watercourses and Lake Washington. In particular, projects related to the Lakeline are 
located in or adjacent to Lake Washington. Specific surface water bodies located on or 
near each specific project site will be identified under future project design and site-
specific SEPA review. 
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3) Estimate the amount of fill and dredge material that would be placed in or removed 
from surface water or wetlands and indicate the area of the site that would be affected.  
Indicate the source of fill material.  

Filling and dredging within surface waters may be required for specific projects, in 
particular those projects associate with the Lakeline system. Fill and dredge activities 
for each specific project site will be identified under future design and site-specific 
SEPA review. 

 
4) Will the proposal require surface water withdrawals or diversions?  Give general  

description, purpose, and approximate quantities if known.  
Excavation of pipe trenches in the vicinity of watercourses may require surface water 
withdrawl or diversion during the construction window. Typically work will be designed 
to occur during the normally drier months of the year when flows are at a minimum. 
Surface water withdrawals or diversions for each specific project site will be identified 
under future design and site-specific SEPA review. 

 
5) Does the proposal lie within a 100-year floodplain?  If so, note location on the site plan.  

No. 
 

6) Does the proposal involve any discharges of waste materials to surface waters?  If so,  
describe the type of waste and anticipated volume of discharge.  

No discharge of waste materials to surface waters is anticipated for any of the 
proposed projects. 

 
b.  Ground Water:   

1) Will groundwater be withdrawn from a well for drinking water or other purposes? If so, 
give a general description of the well, proposed uses and approximate quantities 
withdrawn from the well. Will water be discharged to groundwater? Give general 
description, purpose, and approximate quantities if known.  

Not applicable. 
 

2) Describe waste material that will be discharged into the ground from septic tanks or  
other sources, if any (for example:  Domestic sewage; industrial, containing the 
following chemicals. . . ; agricultural; etc.).  Describe the general size of the system, the 
number of such systems, the number of houses to be served (if applicable), or the 
number of animals or humans the system(s) are expected to serve. 

No waste materials will be discharged into the ground. 
  
c.  Water runoff (including stormwater):  

1)  Describe the source of runoff (including storm water) and method of collection 
and disposal, if any (include quantities, if known).  Where will this water flow?   
Will this water flow into other waters?  If so, describe.  

There will be no runoff from the adoption of this plan. Any runoff that may occur during 
construction of a site-specific project will be mitigated as required by City codes and 
BMP’s. 

 
2) Could waste materials enter ground or surface waters?  If so, generally describe.  
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Any potential for waste materials entering gound or surface waters will be evaluated 
during site-specifc project design and SEPA review and will be mitigated as required 
by City codes and BMP’s. 

 
3) Does the proposal alter or otherwise affect drainage patterns in the vicinity of the site? If 

so, describe. 
It is not anticipated that projects identified in this plan will alter or affect drainage 
patterns when constructed. 

 
d. Proposed measures to reduce or control surface, ground, and runoff water, and drainage 
pattern impacts, if any:  

Proposed measures to reduce or control surface, ground and runoff water and 
drainage pattern impacts will be evaluated during site-specific project design and 
SEPA review and will be mitigated as required by City codes and BMP’s. 

 
4.  Plants    
a. Check the types of vegetation found on the site:  

 
____deciduous tree:  alder, maple, aspen, other 
____evergreen tree:  fir, cedar, pine, other 
____shrubs 
____grass 
____pasture 
____crop or grain 
____ Orchards, vineyards or other permanent crops. 
____ wet soil plants:  cattail, buttercup, bullrush, skunk cabbage, other 
____water plants:  water lily, eelgrass, milfoil, other 
____other types of vegetation 
  

b.  What kind and amount of vegetation will be removed or altered?  
Any vegetation to be removed for a specific project site will be identified during project 
design and addressed under SEPA review for the site-specific project. 

 
c. List threatened and endangered species known to be on or near the site.  

Threatened or endangered vegetation species for a specific project site will be 
identified during project design and addressed under SEPA review for the site-specific 
project. 

 
d.  Proposed landscaping, use of native plants, or other measures to preserve or enhance 

 vegetation on the site, if any:   
Measures to preserve or enchance vegetation for a specific project site will be 
identified during project design and addressed under SEPA review for the site-specific 
project. 

 
e.  List all noxious weeds and invasive species known to be on or near the site.  

Any noxious weeds or invasive species identified for a specific project site will be 
identified during project design and addressed under SEPA review for the site-specifc 
project. 
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5.  Animals    
a. List any birds and other animals which have been observed on or near the site or are known 

to be on or near the site.                                                                                        
 

Examples include:    
 birds:  hawk, heron, eagle, songbirds, other:         
 mammals:  deer, bear, elk, beaver, other:         
 fish:  bass, salmon, trout, herring, shellfish, other ________ 
        
b. List any threatened and endangered species known to be on or near the site.  

Any threatened or endangered species identified for a specific project site will be 
identified during project design and addressed under SEPA review for the site-specific 
project. 

 
c. Is the site part of a migration route?  If so, explain.  

Future project design will identify any species that use specific project sites as part of a 
migratory route. Any identified migration routes will be addressed under SEPA review 
for the site-specific project. 

 
d.  Proposed measures to preserve or enhance wildlife, if any:  

Any measures to preserve or enhance wildlife will be identified during future project 
design and addressed under SEPA review for the site-specific project. 

  
e.    List any invasive animal species known to be on or near the site.  

Any invasive animal species identified for a specific project site will be identified during 
SEPA review for the site-specific project. 

 
6.  Energy and Natural Resources   
a.  What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet 

the completed project's energy needs?  Describe whether it will be used for heating,  
manufacturing, etc.  

Constructed pump stations will operate using electric-powered pumps with diesel or 
propane-powered emergency generators 

 
b.  Would your project affect the potential use of solar energy by adjacent properties?  

If so, generally describe.   
No 

 
c.  What kinds of energy conservation features are included in the plans of this proposal? 

 List other proposed measures to reduce or control energy impacts, if any:  
No energy conservation features are included in this Plan. Future project design for 
site-specific pump station projects may evaluate energy conservation features as 
applicable. 

 
7.  Environmental Health   
a.  Are there any environmental health hazards, including exposure to toxic chemicals, risk 

of fire and explosion, spill, or hazardous waste, that could occur as a result of this proposal?  
If so, describe.  

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Animals
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No. Typical operation of a sewer system does not increase exposure to environmental 
health hazards. 

1) Describe any known or possible contamination at the site from present or past uses.  
None  identified in this Plan. Site contamination will be reviewed during design 
and site-specific SEPA review and will be mitigated accordingly as required by 
City codes and BMP’s. 

 
2) Describe existing hazardous chemicals/conditions that might affect project development 

and design. This includes underground hazardous liquid and gas transmission pipelines 
located within the project area and in the vicinity.  

There are no known hazardous chemicals/conditions that might affect future 
project design. There are no known underground hazardous liquid or gas 
transmission pipeline located on Mercer Island. 

 
3)  Describe any toxic or hazardous chemicals that might be stored, used, or produced 

during the project's development or construction, or at any time during the operating 
life of the project.  

Not applicable. 
 

4) Describe special emergency services that might be required.  
None are anticipated. 

 
5) Proposed measures to reduce or control environmental health hazards, if any:  

None are proposed. 

 
b.  Noise   

1) What types of noise exist in the area which may affect your project (for example: 
traffic, equipment, operation, other)?  

Existing noise will not affect projects propsed in this Plan. 
 

2) What types and levels of noise would be created by or associated with the project on a  
short-term or a long-term basis (for example:  traffic, construction, operation, other)? Indi- 
cate what hours noise would come from the site.  

Noise due to construction will be short-term for each project. Noise related to 
pump station operation will be mitigated as necessary to meet City code. 
Potential noise impacts will be reviewed during design and site-specifc SEPA 
review. 

 
3) Proposed measures to reduce or control noise impacts, if any:  

Construction activities and operation of system improvements will meet 
applicable noise standards. 

 
8.  Land and Shoreline Use    
a. What is the current use of the site and adjacent properties? Will the proposal affect current 

land uses on nearby or adjacent properties? If so, describe.  
Land use in the City of Mercer Island is primarily residential, with a small percentage of 
commercial and multi-family development located in the Town Center and along the I-
90 corridor. There is no industrial land use within the City. 
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b. Has the project site been used as working farmlands or working forest lands? If so, describe. 

How much agricultural or forest land of long-term commercial significance will be converted to 
other uses as a result of the proposal, if any? If resource lands have not been designated, 
how many acres in farmland or forest land tax status will be converted to nonfarm or 
nonforest use?   

 No. 
 

1) Will the proposal affect or be affected by surrounding working farm or forest land normal 
business operations, such as oversize equipment access, the application of pesticides, 
tilling, and harvesting? If so, how:  

No. 
 
c.  Describe any structures on the site.  

The sewer system consists primarily of underground pump stations and pipelines 
located in City ROW.  

 
d.  Will any structures be demolished?  If so, what?  

No 
 
e.  What is the current zoning classification of the site?   

There are multiple zoning classifications for the City that will vary depending upon the 
specific project site location. 

 
f.  What is the current comprehensive plan designation of the site?  

There are multiple comprehensive plan designations for the City that will vary 
depending on specific project site location. 

 
g.  If applicable, what is the current shoreline master program designation of the site?  

Mercer Island contains two distinct shoreline designations; urban residential and urban 
park that will vary depending on specific project site location. 

 
h.  Has any part of the site been classified as a critical area  by the city or county?  If so, specify.  

The critical areas within the Island include geological hazardous areas characterized 
by steep slopes, landslides and various levels of seismicity, as well as aquatic areas 
along the shoreline of Lake Washington. Critial areas will be evaluated during design 
and site-specific SEPA review. 

 
i.  Approximately how many people would reside or work in the completed project?  

Not applicable 
 
j.  Approximately how many people would the completed project displace?  

Not applicable 
 
k.  Proposed measures to avoid or reduce displacement impacts, if any:  

Not applicable 
  
L. Proposed measures to ensure the proposal is compatible with existing and projected land  

uses and plans, if any:  
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The General Sewer Plan has been prepared in accordance with the provisions of the 
City ‘s Comprehensive Plan. The draft Plan will receive approval from the Mercer 
Island City Council and the Washington State Department of Ecology. 

 
m. Proposed measures to reduce or control impacts to agricultural and forest lands of long-term 

commercial significance, if any:  
Not applicable 

 
9.  Housing    
a.  Approximately how many units would be provided, if any?  Indicate whether high, mid- 

dle, or low-income housing.  
Not applicable 

 
b.  Approximately how many units, if any, would be eliminated? Indicate whether high, 

middle, or low-income housing.  
Not applicable 

 
c.  Proposed measures to reduce or control housing impacts, if any:  

Not applicable 
 
10.  Aesthetics   
a.  What is the tallest height of any proposed structure(s), not including antennas; what is 

the principal exterior building material(s) proposed?  
The proposed projects are mostly underground pipeline replacement and existing 
underground pump station improvements. Future project design activities, as 
applicable, will identify any proposed new structures and will describe proposed height 
and exterior materials to be used at the specific site. 

 
b.  What views in the immediate vicinity would be altered or obstructed?  

Not applicable 
 
d. Proposed measures to reduce or control aesthetic impacts, if any:  

Future project design activities, as applicable, will identify any proposed measures to 
reduce or control aesthetic impacts at the specific site. 

 
11.  Light and Glare    
a.  What type of light or glare will the proposal produce?  What time of day would it mainly 

occur?  
Not applicable. 

 
b.  Could light or glare from the finished project be a safety hazard or interfere with views?  

Not applicable. 
 
c.  What existing off-site sources of light or glare may affect your proposal?  

Not applicable. 
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d.  Proposed measures to reduce or control light and glare impacts, if any:  
Not applicable. 

 
12.  Recreation    
a.  What designated and informal recreational opportunities are in the immediate vicinity?  

Recreactional opportunities are available in both the city Parks and in Lake 
Washington. 

 
b.  Would the proposed project displace any existing recreational uses?  If so, describe.  

It is not anticipated that any projects proposed in the General Sewer Plan would 
displace recreational uses. 

 
c.  Proposed measures to reduce or control impacts on recreation, including recreation 

opportunities to be provided by the project or applicant, if any:  
Proposed measures to reduce or control impacts on recreation will be identified during 
future project design and site-specific SEPA review. 

 
13.  Historic and cultural preservation    
a.  Are there any buildings, structures, or sites, located on or near the site that are over 45 years 

old listed in or eligible for listing in national, state, or local preservation registers ? If so, 
specifically describe.  

No sites are known or have been identified in this Plan. Site-specific projects will be 
designed to avoid impacts to historic and cultural resources to the greatest extent 
possible.  

 
b.  Are there any landmarks, features, or other evidence of Indian or historic use or occupation? 

This may include human burials or old cemeteries. Are there any material evidence, artifacts, 
or areas of cultural importance on or near the site? Please list any professional studies 
conducted at the site to identify such resources.  

No sites are known or have been identified in this Plan.  
 
c.  Describe the methods used to assess the potential impacts to cultural and historic resources 

on or near the project site. Examples include consultation with tribes and the department of 
archeology and historic preservation, archaeological surveys, historic maps, GIS data, etc.  

Future project design and site-specific SEPA review will identify locations where there 
may be potential impacts. Depending on the project location future consultation may 
occur with the Muckleshoot Tribe and the Dept of Archaeology & Historic Preservation. 

 
d. Proposed measures to avoid, minimize, or compensate for loss, changes to, and disturbance 

to resources. Please include plans for the above and any permits that may be required.  
Measures will be identified and evaluated during future project design and site-specific 
SEPA review. 

 
 
14.  Transportation    
a.  Identify public streets and highways serving the site or affected geographic area and 

describe proposed access to the existing street system.  Show on site plans, if any.  
The City of Mercer Island is accessed from Seattle and Bellevue via I-90. The 
transportation road system within the Island is comprised of a network of arterial and 



 
 
SEPA Environmental checklist (WAC 197-11-960)  July 2016 Page 12 of 14 

 

residential streets that would provide access to the site-specific projects proposed in 
this Plan.  

 
b.  Is the site or affected geographic  area currently served by public transit?  If so, generally 

describe.  If not, what is the approximate distance to the nearest transit stop?  
Yes, Mercer Island is currently served by both Sound Transit and King County Metro 
bus service. In 2023 the Island will be served by Link Light Rail. 

 
c.  How many additional parking spaces would the completed project or non-project proposal 

have?  How many would the project or proposal eliminate?  
Not applicable 

 
d.  Will the proposal require any new or improvements to existing roads, streets, pedestrian, 

bicycle or state transportation facilities, not including driveways? If so, generally describe 
(indicate whether public or private).  

It is unlikely the site-specific projects will require new road infrastructure. Pipe 
replacement within a roadway would require restoring the road infrastructure to 
existing conditions. 

  
e.  Will the project or proposal use (or occur in the immediate vicinity of) water, rail, or air 

transportation?  If so, generally describe.  
It is unlikely the project will use water, rail or air transportation.  

 
f.  How many vehicular trips per day would be generated by the completed project or proposal? 

If known, indicate when peak volumes would occur and what percentage of the volume would 
be trucks (such as commercial and nonpassenger vehicles). What data or transportation 
models were used to make these estimates?  

Not applicable 
 
g. Will the proposal interfere with, affect or be affected by the movement of agricultural and 

forest products on roads or streets in the area? If so, generally describe.  
No 

 
h. Proposed measures to reduce or control transportation impacts, if any:  

Measures required to reduce or control transportation impacts will be identified during 
future design and site-specific SEPA review for each project. Each construction project 
will include a traffic control plan and a ROW use permit to minimize transportation 
impacts. 

 
15.  Public Services    
a.  Would the project result in an increased need for public services (for example: fire protection, 

police protection, public transit, health care, schools, other)?  If so, generally describe.  
No 

 
b.  Proposed measures to reduce or control direct impacts on public services, if any.  

Not applicable 
 
16.  Utilities    

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Transportation
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Transportation
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a.   Circle utilities currently available at the site:  
electricity, natural gas, water, refuse service, telephone, sanitary sewer, septic system,  
other ___________ 

 
b.  Describe the utilities that are proposed for the project, the utility providing the service, 

and the general construction activities on the site or in the immediate vicinity which might 
be needed.  

The utilities proposed in the General Sewer Plan involve the replacement or 
rehabilitation of the sewer system components identified in the Plan as Pipes, Pumps 
and Lakeline System.The majority of the construction will be performed by outside 
contractor hired by the City’s Public Works Department. 

 
C.  Signature    
The above answers are true and complete to the best of my knowledge.  I understand that the 
lead agency is relying on them to make its decision.   
Signature:   ___________________________________________________ 

Name of signee ___Anne Tonella-Howe, PE_____________________________________ 

Position and Agency/Organization   Assistant City Engineer, City of Mercer Island Public Works  

Date Submitted:  5/23/2018 

 
   
D.  supplemental sheet for nonproject actions  
 
  
(IT IS NOT NECESSARY to use this sheet for project actions)  
 Because these questions are very general, it may be helpful to read them in conjunction  

with the list of the elements of the environment.  
 When answering these questions, be aware of the extent the proposal, or the types of  

activities likely to result from the proposal, would affect the item at a greater intensity or  
at a faster rate than if the proposal were not implemented.  Respond briefly and in 
general terms. 

  
1.  How would the proposal be likely to increase discharge to water; emissions to air; pro- 

duction, storage, or release of toxic or hazardous substances; or production of noise? 
Minor temporary increases in emmissions to air and the production of noise could result 
from equipment and activities during construction of specific projects. No increase in 
discharge to water, production, storage or release of toxic or hazardous substances is 
anticipated.  

 
 Proposed measures to avoid or reduce such increases are: 

Compliance with all applicable local, state and federal regulations. 
 
2.  How would the proposal be likely to affect plants, animals, fish, or marine life? 

Project components include replacement of portions of the Lakeline sewer system in 
Lake Washington which could impact fish habitat. Collection system improvements 
located on land in non-roadway areas may temporarily affect vegetation. 
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 Proposed measures to protect or conserve plants, animals, fish, or marine life are: 
Projects will be designed in compliance with all applicable local, state and federal 
regulations. 

 
3.   How would the proposal be likely to deplete energy or natural resources? 

Sewer Pump Stations will operate using electric-powered pumps with diesel or propane-
powered emergency generators. 

 
 Proposed measures to protect or conserve energy and natural resources are: 

No measures are proposed. 
 
4.  How would the proposal be likely to use or affect environmentally sensitive areas or  

areas designated (or eligible or under study) for governmental protection; such as parks,  
wilderness, wild and scenic rivers, threatened or endangered species habitat, historic or  
cultural sites, wetlands, floodplains, or prime farmlands? 

Project components include replacement of portions of the Lakeline sewer system in 
Lake Washington, and to pipe-lines on-land that could be located in geologically 
hazardous areas. 

 
 Proposed measures to protect such resources or to avoid or reduce impacts are: 

Projects will be designed to avoid, where practicable, or minimize impacts to 
environmentally sensitive areas. Projects will be designed in compliance with all 
applicable local, state and federal regulations. 

 
5.  How would the proposal be likely to affect land and shoreline use, including whether it  

would allow or encourage land or shoreline uses incompatible with existing plans? 
Projects in the General Sewer Plan are not likely to affect land or shoreline use. The 
Plan has been prepared in accordance with the provisions of the City’s Comprehensive 
Plan.  

 
Proposed measures to avoid or reduce shoreline and land use impacts are: 

No measures are proposed. 
 
6.  How would the proposal be likely to increase demands on transportation or public 

services and utilities? 
The proposed projects may temporarily increase demands on transportation during 
construction of the project. No increase in public services or utilites is anticipated. 

 
 Proposed measures to reduce or respond to such demand(s) are: 

No measures are proposed. 
 
7.  Identify, if possible, whether the proposal may conflict with local, state, or federal laws or 

requirements for the protection of the environment.  
The project does not conflict with local, state, or federal laws for the protection of the 
environment. Projects listed in the capital improvement program that may be subject 
local, state or federal laws or requirements will be reviewed individually during design as 
separate site-specific projects. 
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   DETERMINATION OF NON-SIGNIFICANCE (DNS) 

 
 

 

Application No:   SEP18-009  

Description of proposal: The proposal is City Council adoption of the General Sewer Plan, which 
evaluates sewer capacity, provides recommended infrastructure 
improvements, and provides recommendations for sewer system 
operations and maintenance. 

Proponent:  Anne Tonella-Howe, Assistant City Engineer at the City of Mercer Island 
 
Location of proposal:  Mercer Island (proposal applies city-wide) 
 
Lead agency:  City of Mercer Island 

Project Documents:              Please follow this file path to access the associated documents for this 
project: https://mieplan.mercergov.org/public/SEP18-009/ 

 
Based on review of the proposal and applicable City code sections, the lead agency for this proposal has 
determined that the proposal does not have a probable significant adverse impact on the environment. 
An environmental impact statement (EIS) is not required under RCW 43.21C.030(2)(c). This decision was 
made after review of a completed environmental checklist. This information is available to the public on 
request.  
 

   There is no comment period for this DNS. 
 

 
This DNS is issued after using the optional DNS process in WAC 197-11-355. There is no 
further comment period on the DNS. 

 
 
    

This DNS is issued under WAC 197-11-340(2); the lead agency will not act on this proposal 
for 14 days from the date below.  

 
Responsible Official: Robin Proebsting, Senior Planner, on behalf of Evan Maxim, Interim 

Development Service Group Director 
 City of Mercer Island 
 9611 SE 36th Street 
 Mercer Island, WA 98040 
 Phone: (206) 275-7717 
 Email: robin.proebsting@mercergov.org 
 
Date: July 2, 2018    Signature:  
 
 

https://mieplan.mercergov.org/public/SEP18-009/
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CITY OF MERCER ISLAND
DRAFT GENERAL SEWER PLAN - RECEIVED JULY 2018

Reviewing Phase:  Draft Report

Comment 
No.

Page 
Number 

Comment Response Responsible Action Item

1
A reference to the current 2017 adopted King County 
Comprehensive Plan as compared to the 2012 Plan cited in the 
draft.

Plan will be updated to reference 2017 Plan.
Section 2.5.3 has been 
updated accordingly.

2
Information needed to comply with Washington Administrative 
Code (WAC) 173-240-050 (3)(d) appropriate for a general sewer 
plan.

Mapping will be updated to include items in WAC per Ecology 
and UTRC comments.

See Ecology ROC for 
addressing WAC 
comments.

3
An assessment of infiltration and inflow (I/I) at the Basin level for 
the service area in relationship to the allowance of 1,100 gallons 
per acre per day.

The City does not have flow monitoring data to provide 
request information beyond the Town Center sewershed. The 
City encourages WTD to provide sufficient monitoring in the 
upcoming 2020 decadal monitoring to evaluate I/I on a basin 
by basin level. As presented in this Plan, the City plans to 
upgrade its pump stations SCADA to provide flow 
measurement by 2024 to both improve system operation and 
evaluate the performance of the system. While this data 
trends in I/I, it is not a substitute for the decadal flow 
monitoring.

New section 4.3.5.5 added 
to address this comment.

4

A list of all establishments producing industrial wastewater, the 
quantity of wastewater and periods of production, and the 
character of the industrial wastewater in so far as it may affect the 
sewer system or treatment plant. Attached is a list of the known 
Industrial Waste Discharge permits for establishments within the 
City that King County has on record.

The City does not have industry on the Island and we are not 
aware of any other permits other than what KC has on record. 
Most of the Industrial Waste Discharge permits on the Island 
are short-term construction related. The list provided are 
those permits we are aware of.

New section 4.3.2 added.

5
Evaluate or discussion of the impacts, if any, of future water use 
reduction due to conservation and effect on wastewater flows.

Discussion of water use reduction will be provided in Section 
4.3. The City does not anticipate any large reductions in 
wastewater flows in the future. Typical redevelopment in the 
City results in increased number of fixtures, either through 
larger homes or increased density. While the new fixtures 
maybe more efficient, reductions in flow from the new fixtures 
are likely offset by the increased number of fixtures. 

New Section 4.3.5.3 added 
to address this comment.

6

A description of opportunities for reclaimed water use per required 
under RCW 90.48.112. To facilitate the assessment, the 
Washington State Department of Ecology has published guidance 
material on their website, or alternatively, the King County 
Reclaimed Water Checklist is available online.

A discussion of reclaimed water opportunities will be added to 
a new Section 2.7. The City has limited opportunities for 
reclaimed water use. Given its location, it is the City's 
understanding that King County WTD has no plans to provide 
reclaimed water to the City in the foreseeable future.

New section 2.7 added to 
address this comment.

7 The resolution adopting the final Plan by the City Council. 
To be provided upon acceptance of the Plan by Ecology and 
the UTRC.

Included in Appendix A.

8
9

10
11
12
13

Date:  September 21, 2018 Response Date: 10/30/2018

Phase:
Reviewing Agency:  King County UTRC Organization: City of Mercer Island
Contact:  Steve Hirschey Responder: Anne Tonella-Howe





1

Daniel Reisinger

To: Anne Tonella-Howe

Subject: RE: Ecology review - Mercer Island General Sewer Plan

From: Hoffman, Maia (ECY) <MHOF461@ECY.WA.GOV>  

Sent: Thursday, September 20, 2018 2:29 PM 

To: Anne Tonella-Howe <Anne.Tonella@mercergov.org> 

Cc: Steve.Hirschey@kingcounty.gov; McKone, Shawn (ECY) <SHMC461@ECY.WA.GOV> 

Subject: Ecology review - Mercer Island General Sewer Plan 

 

Hello, 

 

I have completed my review of the City of Mercer Island Draft General Sewer Plan (GSP). My comments are attached. 

Please update the GSP, as necessary from the comments, and submit to Ecology for final review and approval. 

 

I am assisting Shawn McKone with this review. If you have any questions, feel free to contact either myself or Shawn. 

 

Thank you, 

Maia Hoffman 

Municipal Facility Permit Manager 

Washington Department of Ecology 

3190 160th Ave SE, Bellevue, WA 98008 

Phone: (425) 649-7146 

 





CITY OF MERCER ISLAND
DRAFT GENERAL SEWER PLAN - RECEIVED JULY 2018

Reviewing Phase:  Draft Report

Comment 
No.

Page 
Number 

Comment Response Resolution

1
General - 

Ch 2

WAC 173-240-050(e) requires the GSP to include the population trend as indicated by available 
records, and the estimated future population for the stated design period. The planning considerations 
go into a lengthy discussion on land use zoning and associated changes, but does not mention 
population. Please include population trends and estimated population growth during the design period. 

Population trends have been provided in Section 4.3. These trends are taken 
from the City's 2015 Water System Plan and are consistent with Regional 

Planning at the time of publishing.

A new section 4.3 has been added based on 
the City's Growth Management Act and 

Comprehensive Planning Frequently Asked 
Questions.

2 2-1

Include detail for the service agreement with King County DNRP for wastewater treatment that impacts 
the flow of wastewater to their system. Details may include capacity at South Plant for the Island, max 
flows allowed at the North and South KC PS, BOD or TSS limits, and any other requirements that limit 
or regulate the Island's ability to send sewage to KC.

The service agreement with King County WTP is provided in Section 2.1.2.1 
and Appendix D. The agreement stipulates that Mercer Island will send all 
sewage to King County. It does not limit the amount of sewage flow or stipulate 
water quality limits. 

Section 2.1.2.1 has been updated to clarify 
there is no limit to the sewage.

3 2-9

Missing map of streams, ponds, other water bodies within the service area. WAC 173-240-050(3)(d)(vi) 
requires layout map that includes location of streams, lakes, and other bodies of water. Direction of flow 
of major streams, the high and low water elevations of water surfaces at sewer outlets and controlled 
overflows, if any.

A new Figure 2.5 will be added to Section 2.3.6 with the requested information.
Section 2.3.6 has been updated with water 
course information. Table 3.4 has been added 
to document overflow elevations.

4 2-10

Missing map of water systems. WAC 173-240-050(3)(d)(vii) requires layout map of location of wells or 
other sources of water supply, water storage reservoirs and treatment plants, and water transmission 
facilities.

Provide further discussion about the proximity of water system facilities in relation to wastewater 
facilities. The focus of this section should be on identifying where wastewater facilities may have an 
impact on drinking water facilities. 

A new Figure 2.6 of water facilities and a brief discussion will be added to 
Section 2.3.7. Proper design of facilities has mitigated the sewer system on 
drinking water facilities. The City maintains sanitary control on its drinking water 
facilities and supply taps from Seattle Public Utilities. The City's sole emergency 
well is adequately set back from sanitary sewer facilities, per regulatory 
standards. 

Section 2.3.7 has been updated.

5 2-12

Chapter 2.5 Regulatory considerations should include a discussion of Phase II Municipal Stormwater 
General Permit and relation to sanitary sewer. The MSGP contains requirements that relate to this plan 
including illicit connections of sanitary sewer to stormwater systems or direct inflow of stormwater 
systems into the sanitary sewer. The GSP should also note that any SSO that may reach surface water 
or groundwater is considered an unpermitted discharge to waters of the state under state law.

A discussion of the MSGP has been included in a new Section 2.5.6 per your 
direction.

Section 2.5.6 has been added to address this 
comment.

6
General - 

Ch 3

Missing map(s) including slope and direction of flow of existing piping. WAC 173-240-050(3)(d)(ii) 
requires these elements. A map of the slope of piping would also serve as a good visual for explaining 
why certain pipe sections require replacement (Town Center pipe replacement projects).

A new Figure that includes flow arrows has been included in Appendix G (due to 
its large size) and referenced in Section 3.2.

A new map has been included in Appendix G 
and reference in section 3.2.1.

7 3-2 Figure 3.1 missing location of Flushing Station 9.
Flush Station 9 was filled with CDF several years ago and is no longer  
operable. Edits to the text as necessary will be made as necessary to remove 
reference to this station. 

Section 3.2.2 has been edited to reflect FS 9 
removal.

8 3-4
Include map of piping with material type designated. Information will give visual representation of R&R 
based on pipe reasonable useful life

New maps of pipe material and pipe age will be added to Section 5.4.
Figures 5.5 and 5.6 have been added to 
address this comment.

9 3-7 Provide information on capacity of pumps (gpm) and % utilization.

The City does not have sufficient data to conduct the requested analysis at this 
time. Operators are able to track wet well levels and view when the PS is 
operating; however, the existing telemetry system does not have historian 
feature to provide historical data for an analysis. The City has planned SCADA 
improvements through 2024 to modernize its pump stations controls and 
provide a historian feature to allow future analyses. 

Text on PS capability has been added to 
Section 3.2.2

10 3-8

Chapter 1.1.1 stated that no sewage overflows to Lake Washington were allowed after 1988. However, 
Island has a few midline relief structures which are meant to overflow to Lake Washington with high 
flows. Include discussion on any overflows that have occurred and corrective actions to eliminate 
potential overflows.

Chapter 1.1.1 will be modified to clarify the City has reported all known SSOs 
into Lake Washington to Ecology and taken the necessary corrective actions. 
No known overflows have occurred from mid-line relief structures, which were 
designed for emergency bypass in extreme conditions. Proposed corrective 
actions include upgrading the telemetry system to a full SCADA system, 
including monitoring at this locations. Monitoring at pump stations help identify 
operational concerns with the Lake Line. 

Text added to section 3.2.2.3 to address this 
comment.

11 4-1
Include more discussion on why the Town Center area was chosen for the collection system analysis, 
as supposed to other areas within the Island or expanding the study area to encompass a greater 
portion of the Island.

Additionally discussion was added to Section 4. Hydraulic modeling was 
intended to evaluate the sewer system capacity. The Town Center is the only 
area of the City anticipated to increased flows due to growth. The remaining 
portions of the City are built out and are believed to have sufficient capacity. The 
City intends to extend the hydraulic model to the entire island to assist with 
operational concerns in the 2019/2022 bienium. 

Text was added to the introduction to Chapter 
4 to address this comment.

12 4-20 Table 4.8 missing footnote (2). Footnotes are in error and will be deleted. Footnotes removed from Table 4.8

13 5-7
Only Shorewood private collection system on Figure 5.1 map. Is there a reason why only one of the 
private collection systems is indicated on the map? Does this private system have sewer issues that 
have been conveyed to the City?

The Shorewood system has not alerted the City of any sewer issues and will be 
removed from the Figure.

Figure 5.1 has been updated.

Reviewing Agency:  Ecology
Contact:  Maia Hoffman
Date:  September 20, 2018

Phase:
Organization: City of Mercer Island
Responder: Anne Tonella-Howe
Response Date: 10/30/2018
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CITY OF MERCER ISLAND
DRAFT GENERAL SEWER PLAN - RECEIVED JULY 2018

Reviewing Phase:  Draft Report

Comment 
No.

Page 
Number 

Comment Response Resolution

Reviewing Agency:  Ecology
Contact:  Maia Hoffman
Date:  September 20, 2018

Phase:
Organization: City of Mercer Island
Responder: Anne Tonella-Howe
Response Date: 10/30/2018

14 5-9

Table 5.2 is not showing the correct information as stated in the text. "Below describes the City's 
existing activities and goals for the Lakeline and related infrastructure, and is also summarized in Table 
5.2" Table 5.2 is outlining the Special Catch Basin Accessibility Issues not the described activities and 
goals for the Lakeline.

Thank you. The sentence has been updated to describe Table 5.2. Table 5.2 has been moved to Section 5.1.2.2.

15 5-9
Provide information on which PS have access issues and the last time (approximate) that City staff 
have inspected those inaccessible PS.

The text will be update dated to clarify PS accessibility.
The City monitors its PS via telemetry and conducts on-site inspections at least 
every 3 weeks. City staff responds to alarms as they arise. Accessibility for the 
City is defined as ease of access to drive heavy equipment to the PS for 
maintenance or construction activities. All stations are currently accessible by 
foot, however not all are accessible by truck and a few are accessible by water. 
The City has gained agreement for pedestrian access from adjacent home 
owners at PSs with limited accessibility. The City Marine Patrol's boat is used for 
heavy maintenance or occasionally the City contracts for use of a work barge. 
PS generators, which are a common source of alarms, are located further inland 
and are largely accessed directly with a vehicle. 

The Ctiy is currently undergoing a review and evaluation of pump station access 
to define a long-term plan for improving full access to stations. 

Text was added in Section 5.1.2.1 and 5.1.2.2 
to address this comment.

16 5-27
FS9 not addressed in Table 5.8. It was mentioned in Chapter 3 that FS9 was offline at this time. What 
scenario would prompt FS9 to be put back online and what maintenance may be needed to ensure its 
availability when needed.

The text will be updated to reflect that FS9 was decommissioned in 2013, was 
filled with CDF and is no longer operable. There is no scenario that would 
prompt us to rebuild this station in the future. 

Chapter 3 text has been updated.

17 6-1
6.1.2 states that "all capital projects in this GSP are non-capacity or not growth related". However, 
Figure 4.15 and 4.16 show that Project 2 and parts of Project 3 and 5 are only needed at build-out 
capacity. How are these projects not growth related?

The flow projections assume a 7% increase in I/I per decade based on King 
County's 2014 Study, which was the sole driver of Projects 1 through 4, 7, & 8. 
No additional domestic flows were added beyond the immediate Town Center 
area. Projects 5 and 6 were deficient in the existing conditions (non-capacity) 
and therefore the need for improvements were not considered to be growth 
related. 

Text added in Setion 4.7.2 to address this 
comment.

18 6-3 Table 6.2. Why is the trenchless pipe rehab unit cost for 24" not applicable?
The 24" pipe rehabilitation costs are $191/LF. Table 6.2 will be updated 
accordingly.

Table 6.2 has been updated.

19 6-9 What are the differences in project element "Flow Monitoring"? Provide more detail.

Each flow monitoring period will address different Sewer sub-basins. Due to the 
large number of sewer sub-basins, the City does not have the resources to 
monitor its entire system at once. This will also allow the City to target 
monitoring to support of upcoming PS rehabilitation projects and other work.

Project description on Page 6.6 has been 
updated.

20 6-16
Figure 4.16 shows that Project 2 need is caused by increased capacity at build-out not due to future I/I. 
Where is the I/I evaluation discussion for the section of pipe/area proposed in Project 2?

As discussed in Item 17, the text has been updated in Section 4.7.2 for clarify 
the role of I/I in the capacity improvements.

See Item 17.

21 6-27
Figure 6.4. Reach 4 and Reach 5 do not match the information given in Figure 3.1. If there is a 
reasoning, provide discussion on different numbering of Reach sections.

Thank you. Figure 6.4 is in error and will be updated.
Figure 6.4 has been updated.

22 6-28 What are the differences in project element "PS Accessibility Improvements"? Provide more detail.

The project is intended to increase the City's ability to access its PS, as 
discussed in Item 15. A study is currently ongoing to define specific access 
improvements. The City has budgeted funds based to resolve potential 
easement issues and make minor physical access improvements. No change to text

23 6-29
From notes given for Project ID: PS2, it is unclear why the PS24 generator is slated for replacement 
within the next 5 years. It shows that PS24 was last replaced in 2018. There are numerous PS that 
have generators older than that. Provide more discussion on this.

Thank you, the text is incorrect and will be updated to reflect the City's latest 
replacement schedule.

Project sheet updated.
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Executed in . ./Q ... counterparts of 

which this is counterpart No ..... 8. .... 

AGREEMENT FOR SEWAGE DISPOSAL 

THIS AGREEMENT made and executed this ;z() :t::.J.. day of 

UAd t' & , 1961, between MERCER ISLAND SEWER 
f 

DISTRICT, a municipal corporation of the State of Washington, 

hereinafter referred to as "the District" and the MUNICIPALITY 

OF METROPOLITAN SEATTLE, a municipal corporation of the State 

of Washington, hereina'fter referred to as "Metro," 

WIT N E SSE T ~: 

WHEREAS, the public health, welfare and safety of the 

residents of the District and the residents of the metropolitan 

area require the elimination of existing sources of water 

pollution and the preservation of the fresh and salt water 

resources of the area; and 

WHEREAS, growth of population,topographic conditions 

and preservation of water resources require that certain major 

sewage disposal works be const~cted and operated and that 

the cities and special districts within the metropolitan ,area 

dispose of their sewage in accordance with a comprehensive plan 

for the metropolitan area; and 

WHEREAS, Metro was established by vote of the people 

in the metropolitan area pursuant to Chapter 35.58 RCW for the 

purpose of performing the function of metropolitan sewage 

disposal, has adopted a comprehensive plan for the disposal 

of se\~age from the metropolitan ~rea al"id intends to develop the , ' 

facilities needed to carry out such plan and to issue revenue 

bondS to finance such development; and 

, 
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WHEREAS, to carry out the purposes of Metro and perform 

its' authorized function and to provide for the disposal of sewage 

from the District into the metropolitan sewage.disposal system 
i 

it is.necessary that a contract'be now entered into establishing 

certain rights and duties of the parties incident thereto; 

NOW, THEREFORE, in consideration of the mutual covenants 

contained herein, IT IS HEREBY AGREED as follows: 

Section 1. Definition of Terms. The following words 

and phrases used in this contract shall have the meanings here

inafter set forth in this section: 

(a) The words "Comprehensive Plan" shall mean the Compre

hensive Sewage Disposal Plan for the metropolitan 

area adopted in Resolution No. 23 of the Municipality 

of Metropolitan Seattle and as same may be hereafter 

amended from time to time in the manner required by 

law. 

(b) The words "Metropolitan sewerage System" shall mean 

all of the facilities to be constructed, acquired or 

used by Metro as a part of the Comprehensive Plan. 

The Metropolitan Sewerage System shall generally include 

sewage disposal facilities with capacity to receive 

sewage from natural drainage areas of approximately one 

thousand acres or more. The Metropolitan sewerage 

System shall thus include trunk or interceptor sewer 

facilities extending to a point within each tributary, 

and natural drainage area, where not more than one 

thousand acres remain to be served beyond the 

upper terminus of such trunk or interceptor sewer. 

(c) The words "Local Sewerage Facilities" shall mean all 

facilities owned or operated by the participant for 
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the local collection of sewage to be delivered to the 

Metropolitan sewerage System. 

(d) The words "Metropolit;itn Area" shall mean the area con

tained within the boundaries of the Municipality of 

Metropolitan Seattle as now or hereafter constituted. 

(e) The word "participant" shall mean each city, town, 

county, sewer district, municipal corporation, person, 

firm or private corporation which shall dispose of any 

portion of its sanitary sewage into the Metropolitan 

Sewerage System and shall have entered into a contract 

with Metro providing for such disposal. 

(f) The words "Residential Customer" shall mean a single 

family residence billed by a Participant for sewerage 

charges. 

Section 2. DeJ.ivery and Acceptance of Sewagel From 

and after July I .• 1962, the District shall deliver to the Metro

politan Sewerage System all of the sewage and industrial wastes 

collected by it and Metro shall accept the sewage and wastes 

delivered for treatment subject to such reasonable rules and 

regulations as may be adopted from time to time by the Metropolitan 

Council. Metro shall not directly accept sewage or wastes from 

any person, firm, corporation or governmental agency which is 

located within the boundaries of or is delivering its sewage into 

the Local sewerage Facilities of any PartiCipant without the 

written consent of such Participant. 

Sect~on 3. Construction of Facilities. Metro shall 

construct, acquire or otherwise secure the right to use all 

facilities required for the disposal of sewage delivered to Metro 

pursua.nt to this Agreement and shall perform all services required 
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for the maintenance,' operation, repair, replacement or improvement of 

the Metropolitan sewerage System, including any additions and better

ments thereto. 

Section 4; Connection @f Local. sewerage Facilities to the 

Metropoiitan Sewerage System. Local Sewerage Facilities of the Dis

trict shall be connected to the Metropolitan Sewerage system at such 

time as any portion of the Metropolitan Sewerage System shall be 

available to receive sewage collected by such facilities. Metro 

shall, at its sole ~xpense, connect those Local Sewerage Facilities 

of the District which are now in existence or which shall be con

structed in accordance with the rules and regulations of Metro prior 

to the availability of the Metropolitan Sewerage System. Local 

Sewerage Facilities constructed after the Metropolitan Sewerage 

System shall have been made available to the area served by such 

Local Sewerage Facilities shall be connected to the Metropolitan 

Sewerage system at the expense of the participant in accordance with 

the rules and regulations of Metro. 

Section 5. payment for Sewage Disposal. For the disposal 

of sewage collected by the District and delivered to Metro. the Dis

trict shall pay to Metro on or before the last day of each month 

during the term of this agreement, commencing with the monuh of 

July, 1962, a sewage disposal charge determined as provided in 

this Section 5. 

1. For the quarterly periods ending March 31, June 30, 

September 30 and December 31 of each year every participant shall 

submit a .written report to Metro setting forth (a) the number 

of Residential customers billed by such participant for local 

sewerage charges as of the last day of the quarter, (b) the 

total number of all customers billed by such Participant as of 

such day and (c) the total water consumption during such quarter 
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for all customers billed by such Participant other than 

Residential customers. The quarterly water consumption report 

shall be taken from water meteri records and may be adjusted to , , 

exclude water which does not enter the sanitary facilities of a 

customer. Where actual sewage flow from an' individual customer 

is metered J the metered ,sewage flows shall be reported in lieu 

of adjusted water consumption. The total quarterly water con-

sumption report in cubic feet shall be divided by 2,700 to 

determine the number of Residential customer equivalents 

represented by each Participant's customers other than single 

family residences. The first report shall cover the, quarterly 

period ending December 31, 1960 and !,hal.lbe submitted on or 

before March I, 1961. Succeeding reports shall be made for 

each quarterly period thereafter and shall be submitted within 

thirty (30) days following the end of the quarter. Metro 

shall maintain a permanent record of the quarterly customer 

reports from each Participant. 

2. To form a basis for determining the monthly sewage 

disposal charge to be paid by each Participant during any 

particular quarterly period Metro shall ascertain the number of 

Residential customers and Residential Customer equivalents of 

each Participant for each such quarterly period beginning with 

the July-S,eptember quarter of the year 1962. This determination 

shall be made by taking the sum of the actual number ~ 

ReSidential Customers reported as of the last day of the next 

to the last preceding quarter and the average number of Resi-

dential Customer equivalents per quarter reported for the four 

quarters ending with said next to the last preceding quarter, 

adjusted to eliminate any Residential Customers or Residential 

Customer equivalents whose sewage is delivered to a governmental 
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agency other than Metro or other than a Participant for disposal 

outside of the Metropolitan Area. 

3. For the period from July 1, 1962 to December 31, 
. i 

1963~ the monthly rate for each Residential customer and 

Residential Customer equivalen~ of each Participant shall be Two 

dollars ($2.00) and the monthly sewage disposal charge to be 

paid by each Particip'ant to Metro shall be obtained by multiplying 

the number of'Residential customers and ReSidential Customer 

equivalents of the Participant as determined in subparagraph 2 

of this section by the monthly rate of Two dollars. 

4. For each calendar year after the year 1963, the 

monthly sewage disposal char.ge payable to Metro shall be 

determined as follows: 

a) Prior to July 1st of each year Metro shall 

determine its total monetary requirements for the disposal 
• 

of sewage during the next succeeding calendar year. Such 

requirements shall include the cost of administration, 

operation, maintenance, repair and replacement of the 

Metropolitan Sewerage System, establishment and maintenance 

of necessary working capital and reserves, the requirements 

of any resolution providing ·for the issuance of revenue 

bonds of Metro to finance the acquisition, construction or 

use of sewerage facilities, plus not to exceed 1% of the 

foregoing requirements for general administrative overhead 

costs. 

b) To determine the monthly rate per Residential 

customer or ReSidential Customer equivalent to be used 

during said next succeeding calendar year, the total mone-

tary requirements for disposal of sewage as determined in 

subparagraph 4(a) of this section shall be divided by 

twelve and the resulting quotient shall be divided by the 
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total number of .Residential Customers and Residential Customer 

equivalents of all participants ascertained in accordance with 

subparagraph 2 of this section for the October-December quarter 

preceding said July 1st; prov.ided, however, that the monthly 
I 

rate shall not be less than T~o Dollars ($2.00) per month 

per Residential Customer or Residential Customer equivalent 

at any time during the period ending July 31, 1972. 

c) The monthly sewage disposal charge paid by each 

participant to Metro shall be obtained by multiplying the 

monthly rate by the number of Residential customers and Resi-

dential customer equivalents of the participant determined 

as provided in Paragraph 2 of this section. An additional 

charge may be made for sewage or wastes of unusual quality 

or composition requiring specialtreatnent, or Metro may re-

quire pretreatment of·such sewage or wastes. An additional. 

chargemay--be made for quantities of storm or ground waters 
• 

entering those Local Sewer.age Facilities which are constructed 

after Janua~y 1, 1961 in excess of the minimum standard 

established by the general rules and regulations of Metro. 

5. A statement of the amount of the monthly sewage dis-

posal charge shall be submitted by Metro to each partici~ant on 

or before the first day of each month during the term of this 

agreement commencing with the month of July, 1962, and payment of 

such charge shall be due on the last day of such month. If any 

charge or portion thereof due to Metro shall remain unpaid for 

fifteen days following its due date, the participant shall be 

charged with and pay to Metro interest on the amount unpaid from 

its due date until paid at the rate of 6% per annum, and Metro 

may, upon failure to pay such amount, enforce payment by any 

remedy available at law or equity. 
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6. The District irrevocably obligates and binds 

itself to pay its sewage disposal charge out of the gross 

revenues of the sewer system of the District. The District 

further binds itself to establish, maintain and collect 
i 

charges ~or sewer service which will at all times be sufficient 

to pay all costs of maintenance an.d operation of the sewer 

system of the District, including the sewage disposal charge 

payable to Metro hereunder and sufficient to pay the principal 

of and interest on any revenue bonds of the District which 

shall constitute a charge upon such gross revenues. It is 

recognized by Metro and the District that the sewage disposal 

charge paid by the District to Metro shall constitute an 

expense of maintenance and operation of the sewer system of 

the District prior in lien to any sewer revenue bonds of the 

District to be hereafter issued. It is further recognized 

that the District shall have the right to fix its own schedule 

of rates and charges for sewer service, provided that same 

shall produce revenue sufficient to meet the covenants con-

tained in this agreement. 

section 6. Responsibility of participant. Each 

participant shall be responsible for the delivery to the 

Metropolitan Sewerage System of sewage collected by such 

participant, for the construction, maintenance and operation 

of Local Sewerage Facilities, and for the payment of all 

costs incident to the collection of such sewage and its 

delivery to the Metropolitan Sewerage System. 

Section 7. Records. Permanent books and records 

shall be kept by Metro of the rates established, the volumes 

of sewage delivered and discharged into the Metropolitan 

sewerage system wherever such volumes are measured and the 

number of Residential Customers and Residential Customer equiva-

lents reported by each participant, in addition to complete books 
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of account showing all costs incurred in connection with the 

Metropolitan Sewerage System. 
i 
Such records shall be main-

tained beginning with the commencement of operation of any 

part of the Metropolitan Sewerage System. 

Section 8. Development of Metropolitan Sewerage 

System. It is contemplated that the Metropolitan Sewerage 

System will be developed in stages and the nature of facilities 

to be constructed, acquired or used and the time of such con-

struction, acquisition or use shall be determined by Metro, 

it being contemplated that-Metro shall ultimately provide 

sewage disposal service for the entire Metropolitan Area. 

Section 9. Reimbursement for and Use of District 

Facilities. Effective July 1, 1962, or such earlier date as 

• may be mutually agreed upon (hereinafter called "takeover date"), 

Metro shall have the exclusive right to use and the duty to 

maintain, operate, repair and replace the facilities which are 

described in Exhibit "A" attached hereto and by this reference 

made a part hereof, subject to the continued availability of 

such facilities to receive, transport-or treat sewage delivered 

by the District. From and after the takeover date Metro shall 

acquire, construct, maintain, operate, repair and replace all 

facilities now or hereafter required for the treatment and 

disposal of sewage delivered by the District and the District 

shall make payment for such treatment and disposal as provided 

in Section 5 of this Agreement. 

For the privilege of using the facilities described 

in Exhibit "A" Metro shall pay to the District the total amount 

of Two Hundred Sixty Two Thousand Three Hundred Thirty DOLLARS ($262,330.01 
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(hereinafter called "amount of reimbursement"). If the District 

shall construct improvements or additions to the facilities 

described in Exhibit· "A" with the; approval of Metro after· the , 

date of ' this Agreement and prior to the takeover date, the 

District shall be reimbursed for the actual cost thereof in 

cash within thirty (30) days following the said takeover date 

in addition to the amount of reimbursement set forth above. 

The right of Metro to use facilities designated as "temporary" 

shall expire six months follo,wing the date of completion as 

determined by Metro of permanent metropolitan facilities'adequate 

to J;'eplace such temporary facilities. The District shall continue 

to retain its existing rights of ownership in the facilities 

described in this 'Section 9 and shall continue to pay the 

principal of and interest on any bonds issued to pay in whole or 

in part the cost of acquisition and construction of such 

facilities, provided that any right', title and interest of the 

District in and to facilities which are deSignated as "permanent" 

shall be conveyed by the District to Metro by quit claim deed 

upon payment of all presently outstanding revenue bonds or 

general obligation bonds of the District secured by or iss~ed 

to acquire or construct said facilities. 

The District shall give written notice to Metro prior 

to June 1, 1961, setting forth the manner in which the amount 

of reimbursement shall be paid. The District may elect to 

receive all or any portion of said amount in cash within 

thirty (30) days following the date of delivery of revenue 

bonds issued by Metro for the purpose of providing funds 

therefor and, in any event, not later than July 1, 1962 

(hereinafter called "cash payment date") and may elect to 

receive any portion which is not paid on said cash payment date. 
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together with interest thereon at the rate of 4% per annum from said 

date, in the form of a credit against the District's monthly sewage 

disposal charge in equal monthly amounts sufficient to amortize such 

unpaid amount of reimbursem~nt andlinterestthereon prior to July 1, 

1977. The District may at any time after the cash paymen·t date elect 

to receive any unpaid portion of the amount of reimbursement in cash 

with interest at the rate of 4% per annum to date of final payment 

by giving written notice to Metro at least one year prior to the 

date such final payment ~s to be made. 

Section 10. Insurance and Liability for Damages. Each 

particpant with a population of less than 100,000 shall secure and 

maintain with responsible insurers all such insurance as is custom-

arily maintained with respect to sewerage systems of like character 

against loss of.or damage to the respective sewerage facilities of 

each and against public and other liability to the extent that such 

insurance can be secured and maintained at reasonable cost. 'Any 

liability incurred by Metro as a result of the operation of the 

Metropolitan Sewerage System shall be the sole liability of Metro 

and any liability incurred by the District as a result of the opera-

tion of the Local Sewerage Facilities of the District shall be the 

sole liability of .the District. 

Section 11. Assignment. Neither of the parties hereto 

shall have the right to assign this Agreement or any of its rights 

and obligations hereunder nor to terminate its obligations hereunder 

by dissolution or otherwise without first securing the written con

sent of the other party and this Agreement shall be binding upon and 

inure to the benefit of the respective successors and assigns of the 

parties hereto. In the event that the District should be dissolved, 

the local sewer facilities owned and operated by the District \'lithin 
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the Metropolitan Area shall by such act of dissolution'be 

assigned and transferred to Metro subject to any outstanding 

" 

debts of the District incurred for the construction or acquisition 
j 

of such facilities and subject to the obligation of Metro to con-

tinue to provide sewer service to the residents served by such 

local facilities upon payment' of "the reasonable costs thereof. 

Section 12. Effective Date and Term of Contract. This 

Agreement shall be in full force and effect and binding upon the 

parties hereto upon the execution of the Agreement and shall con

tinue in full force and effect for a period of fifty years unless 

prior to July 1, 1962, M.etro shall not have entered into a firm 

commitment for the sale of revenue bonds to finance any portion 

of the Comprehensive Plan, then in such event only, this Agreement 

shall be terminated as of said date. Metro shall make every 

reasonable effort to secure such a commitment prior to said date. 

Section 13. Whenever in this Agreement notice 

is required to be given, the same shall be given by Registered 

Mail addressed to the respec·t:ive parties at the following addresses: 

'!-1unicipality of Metropolitan Seattle 
152 Denny Way 
seattle 9, Washington 

Mercer Island Sewer District 
3030 .- 78th S. E. 
r·lerccr Island, Washington 

unless a different address shall be hereafter designated in 

writing by either of the parties. 

The date of giving such notice shall be deemed to be the 

date of mailing thereof. Billings for and payments of sewage 

disposal costs may be made by regular mail. 

Section 14. Execution of Documents. This Agreement shall 

be executed in ten counterparts, any of which shall be regarded 

for all purposes as one original. Each party agrees that it will 
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execute any and all.deeds, instruments, documents and resolutions 

or ordinances necessary to give effect to .the terms of this Agreement. 

Section 15. Waiver. No waiver by either party of any 

term or cond1tion of this Agreement shall be deemed or construed as 
i 

a waiv~r of any other term or condition, nor shall a waiver of any 

breach be deemed to constitute a. waiver of any subsequent breach 

whether of the same or a different provision of this Agreement. 

Section 16. Remedies. In addition to the remedies 

provided by law, this Agreement shall be specifically enforceable 

by either party. 

Section 17. Entirety. This Agreement merges and super-

sedes all prior negotiations, representations and agreements' 

between the parties hereto relating to th~ subject matter hereof 

and constitutes the entire contract between the parties concerning 

the disposal of sewage by the District and acceptance of such sewage 

by Metro for disposal. 

• IN WITNESS WHEREOF, the parties hereto have executed this 

Agreement as of the day and year first above written. 

MERCER ISLAND SEWER DISTRICT 

. ~ 0 ioner 
/ -..-:~., 

/e--' ...~ ..... 
. Commissioner 

ATTEST: 

secretary of the oard of Commissioners 

MUNICIPALITY OF METROPOLITAN SEATTLE 

BY-----.-.::::cE=-'·· '-=~~~~" :--'~:..::......::,~-
c./tarey Donworth 

Chairman of the Council 
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STATE OF WASHINGTON 

COUNTY OF KING 

) 
) 
) 

•• . . ' . . 

ss. 

On this _l_l_t_h.-:day of APRIL 1961, 

before me personally appeared· ____ -=I~VA~N~M~.~B~R~U~C~E~! __________ __ 

ROBERT T. LAMSON and PALMER G. LEWIS 
:;:t::o:-::m::e~k;:n::o:::w::7.n~ti:'o~b;:-:e~t';:h::e~C;:o::rnrn:::::ii-:s~s:.;i;:o~n:-e-=r::=s.::.::o'::;f~M;-:e-::r::c::e::r~I=-:s::"'l;:a:-:n:-d-::-S=ew~e-::r:-'· . 
District, a municipal corporation, and acknowledged the within 
and foregoing instrument to be the free and voluntary act and 
deed of said corporation, for the uses and purposes therein 
mentioned, and on oath stated that they were authorized to 
execute said instrument and that the seal affixed is the 
corporate seal of said corporation. 

IN WITNESS WHEREOF, I have hereu.nto set my hand and 
affixed my official seal the day and year first above written. 

STATE OF WASHINGTON 

COUNTY OF KING 

) 
) 
) 

k-£0 cf!zQ::;;;;G~£4J 
Nbtary Public in and for the State 
of Washington, residing at ________ _ 
Mercer Island, ~lashington 

ss. 

On this AO' day of rife!! ! 1961, 
before me personally appeared C. 'CK EY DOm-vORTH and MARALYN 
SULLIVAN, to me known to be the Chairman of the Council and 
Clerk of the Council, respectively, of the Municipality of 
Metropolitan Seattle, a municipal corporation, and ackno~ledged 
the within and foregoing instrument to be the free and 
voluntary act and deed of said corporation, for the uses and 
purposes therein mentioned, and on oath stated that they were 
authorized to execute said instrument and that the seal .affixed 
is the corporate seal of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and 
affixed my official seal the day and year first above written. 

Notary public in and for 
of Washington, residing a 

State 
Seattle 



EXHIB IT "A" 

MERCER ISLAND SEWER DISTRICT 

FACILITY 

Permanent Facilities 

pumping Stations, . 
Force Mains and Trunk Sewer 

FROM 

Pump station near 
Roanoke way and 
Lake Washington 

(NOTE: No property description required) 

TO 

pump Station at east 
end of East Channel 
Lake washington Bridge 

FOOTNOTE: Comprehensive Plan Designation and Reference are as set forth 
in the "Metropolitan Se~ttle Sewerage and Drainage Survey" 
dated March 1958 and referred to in Section 1 of Resolution 
No. 23 of Metro. 

COMPRO:HENS IVE 
PLAN DESIGNATION 

(SEE FOOTNOTE) 

ELVl 28, ELW 29, 
ELW 30, ELW 31, 
ELW 33, ELW 34, 
P.S.-ELW 8, P.S.
ELW 9, P.S.-ELW 10 

.. 
COMPREHENSIvE ;' 
PLAN REFERE~"cE 
(SEE FOOTNO'I E) 

Table 15-33 
FigUre 15-15 
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CITY OF MERCER ISLAND 

MUNICIPALITY OF MEtROPOLITAN SEATTLE 

AMENDMENT TO AGREEMENT 
FOR SEWAGE DISPOSAL 

, 

~ AMENDMENT made as of the 
!7~ 

---6&6~--------- day 

:J.JL..... , , I') 9.:2- between the city of Mercer 

Island, successor to Mercer Island Sewer District a 

municipal corporation of the State of Washington 

(hereinafter referred to as the "city") and the Municipality 

of Metropolitan Seattle, a metropolitan municipal 

corporation of the State of Washington (hereinafter referred 

to as "Metro"); 

WITNESSETH: 

WHEREAS, the parties have entered into a long term 

Agreement for Sewage Disposal dated April 20, 1961 

(hereinafter referred to as the "Basic Agreement"); and 

WHEREAS, an advisory committee composed of elected 

and appointed officials in the metropolitan area was 

appointed by the Metropolitan Council to examine the 

structure of Metro's charges to its participants; and 

WHEREAS, said advisory committee, following 

extensive research, study and deliberations, has recommended 

certain changes in the structure of Metro's charges to its 

participants and implementation of said changes requires 

amendment of the Basic Agreement; and 

WHEREAS, the parties have determined that the 

recommendations are in the best public interest and 

therefore desire to amend said Basic Agreement to implement 

said recommendations; 

NOW, THEREFORE, it is hereby agreed as follows: 

1 



section 1. Amendment of section 5 of the Basic 

Agreement. section 5 of the Basic Agreement is hereby 

amended to read as follows: 

"section 5. Payment for Sewage Disposal. For the 

disposal of sewage hereafter collected by the city and 

delivered to Metro the City shall pay to Metro on or before 

the last day of each month during the term of this 

Agreement, a sewage disposal charge determined as provided 

in this section 5. 

1. For the quarterly periods ending March 31, 

June 30, September 30 and December 31 of each year every 

participant shall submit a written report to Metro setting 

forth: 

(a) the number of Residential customers billed by 

such Participant for local sewerage charges as of the last 

day of the quarter, 

(b) the total number of all customers billed for 

local sewerage charges by such Participant as of such day, 

and 

(c) the total water consumption during such 

quarter for all customers billed for local sewerage charges 

by such Participant other than Residential customers. 

The quarterly water consumption report shall be 

taken from water meter records and may be adjusted to 

exclude water which does not enter the sanitary facilities 

of the customer. Where actual sewage flow from an 

individual customer is metered, the metered sewage' flows 

shall be reported in lieu of adjusted water consumption. 

The total quarterly water consumption report in cubic feet 

shall be divided by 2,250 to determine the number of 

Residential customer equivalents represented by each 

participant's customers other than single family residences. 

Metro shall maintain a permanent record of the quarterly 

customer reports from each Participant. 

2 
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The city's first quarterly report shall cover the 

first quarterly period following the date when sewage is 

first delivered to Metro and shall be submitted within 

thirty days following the end of the quarter. Succeeding 

reports shall be made for each quarterly period thereafter 

and shall be submitted within thirty (30) days following the 

end of the quarter. 

2. (a) To form a basis for determining the 

monthly sewage disposal charge to be paid by each 

Participant during any particular quarterly period, Metro 

shall ascertain the number of Residential customers and 

Residential customer equivalents of each Participant. This 

determination shall be made by taking the sum of the actual 

number of Residential customers reported as of the last day 

of the next to the last preceding quarter and the average 

number of Residential customer Equivalents per quarter 

reported for the four quarters ending with said next to the 

last preceding quarter, adjusted for each Participant to 

eliminate any Residential customers or Residential customer 

equivalents whose sewage is delivered to a governmental 

agency other than Metro or other than a Participant for 

disposal outside of the Metropolitan Area. 

(b) For the initial period until the city shall 

have submitted six consecutive quarterly reports, the 

reported number of Residential customers and Residential 

customer equivalents of the city shall be determined as 

provided in this subparagraph (b). On or before the tenth 

day of each month beginning with the month prior to the 

month in which sewage from the city is first delivered to 

Metro, the city shall submit a written statement of the 

number of Residential customers and Residential customer 

equivalents estimated to be billed by the City during the 

next succeeding month. For the purpose of determining the 

basic repo~ted number of Residential Customers and 

• 
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Residential customer equivalents of the city for such next 

succeeding month, Metro may at its discretion adopt either 

such estimate or the actual number of Residential customers 

and Residential customer equivalents reported by the City as 

of the last day of the next to the last preceding reported 

quarter, After the City shall have furnished six 

consecutive quarterly reports the reported number of 

Residential customers and Residential customer equivalents 

of the City shall be determined as provided in the 

immediately preceding subparagraph (a). 

(c) If the city shall fail to submit the required 

monthly and/or quarterly reports when due, Metro may make 

its own estimate of the number of Residential customers and 

Residential customer equivalents of the city and such 

estimate shall constitute the reported number for the 

purpose of determining sewage disposal charges. 

3. The monthly sewage disposal charge payable to 

Metro shall be determined as follows: 

(a) Prior to July 1st of each year Metro shall 

determine its total monetary requirements for the disposal 

of sewage during the next succeeding calendar year. Such 

requirements shall include the cost of administration, 

operation, maintenance, repair and replacement of the 

Metropolitan Sewerage System, establishment and maintenance 

of necessary working capital and reserves, the requirements 

of any resolution providing for the issuance of revenue 

bonds of Metro to finance the acquisition, construction or 

use of sewerage facilities, plus not to exceed 1% of the 

foregoing requirements for general administrative overhead 

costs. 

(b) To determine the monthly rate per Residential 

Customer or Residential Customer equivalent to be used 

during said next succeeding calendar year, the total 

monetary requirements for disposal of sewage as determined 

4 



in subparagraph 3(a) of this section shall be divided by 

twelve and the resulting quotient shall be divided by the 

total number of Residential Customers and Residential 

Customer equivalents of all Participants for the October

December quarter preceding said July 1st; provided, however, 

that the monthly rate shall not be less than Two Dollars 

($2.00) per month per Residential Customer or Residential 

Customer equivalent at any time during the period ending 

July 31, 1972. 

(c) The monthly sewage disposal charge paid by 

each Participant to Metro shall be obtained by mUltiplying 

the monthly rate by the number of Residential customers and 

Residential Customer equivalents of the Participant. An 

additional charge may be made for sewage or wastes of 

unusual quality or composition requiring special treatment, 

or Metro may require pretreatment of such sewage or wastes. 

An additional charge may be made for quantities of storm or 

ground waters entering those Local Sewerage Facilities which 

are constructed after January I, 1961 in excess of the 

minimum standard established by the general rules and 

regulations of Metro. 

4. The parties acknowledge that, by resolution of 

the Metropolitan Council, Metro may impose a charge or 

charges directly on the future customers of a Participant 

for purposes of paying for capacity in Metropolitan Sewage 

Facilities and that such charges shall not constitute a 

breach of this agreement or any part thereof. The proceeds 

of said charge or charges, if imposed, shall be used only 

for capital expenditures or defeasance of outstanding 

revenue bonds prior to maturity. 

In the event such a charge or charges are imposed, 

the City shall, at Metro's request, provide such information 

regarding new residential customers and residential customer 

5 



equivalents as may be re9sonable and appropriate for 

purposes of implementing such a charge or charges. 

5. A statement of the amount of the monthly 

sewage disposal charge shall be submitted by Metro to each 

Participant on or before the first day of each month and 

payment of such charge shall be due on the last day of such 

month. If any charge or portion thereof due to Metro shall 

remain unpaid for fifteen days following its due date, the 

Participant shall be charged with and pay to Metro interest 

on the amount unpaid from its due date until paid at the 

rate of 6% per annum, and Metro may, upon failure to pay 

such amount, enforce payment by any remedy available at law 

or equity. 

6. The city irrevocably obligates and binds 

itself to pay its sewage disposal charge out of the gross 

revenues of the sewer system of the City. The city further 

binds itself to establish, maintain and collect charges for 

sewer service which will at all times be sufficient to pay 

all costs of maintenance and operation of the sewer system 

of the City, including the sewage disposal charge payable to 

Metro hereunder and sufficient to pay the principal of and 

interest on any revenue bonds of the City which shall 

constitute a charge upon such gross revenues. It is 

recognized by Metro and the city that the sewage disposal 

charge paid by the city to Metro shall constitute an expense 

of the maintenance and operation of the sewer system of the 

City. The City shall provide in the issuance of future 

sewer revenue bonds of the city that expenses of maintenance 

and operations of the sewer system of the City shall be paid 

before payment of principal and interest of such bonds. The 

City shall have the right to fix its own schedule of rates 

and charges for sewer service provided that same shall 

produce revenue sufficient to meet the covenants contained 

in this Agreement. 

6 
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Section 2. Effective Date of Amendment. This 

amendment shall take effect at the beginning of the first 

quarter following the date first written above with quarters 

beginning January 1, April 1, July 1, and October 1. 

section 3. Basic Agreement Unchanged. Except as 

otherwise provided in this amendment, all provisions of the 

basic agreement shall remain in full ,force and effect as 

written therein. 

IN WITNESS WHEREOF, the parties have executed this 

Agreement as of the day and year first written above. 

ATTEST: 

ATTEST: 

7 

CITY OF MERCER ISLAND 

MUNICIPALITY OF 
METROPOLITAN SEATTLE 

,MAY'221992 
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CITY OF MERCER ISLAND 

MUNICIPALITY OF METROPOLITAN SEATTLE 

EXTENSION OF AGREEMENT FOR SEWAGE DISPOSAL 

WHEREAS, the City of Mercer Island (the "City"), 

as successor to Mercer Island Sewer District, and the Municipality 

of Metropolitan Seattle Cthe "Municipality") are parti~s 

to a certain Agreement for Sewage Disposal (the "Agreement") 

dated April 20, 1961, as amended, pursuant to which the City 

delivers to the Municipality for treatment and disposal all 

the sewage and industrial wastes it collects from its service 

area; and 

WHEREAS, the Agreement expires by its terms on July 1, 

2016; and 

WHEREAS, it is in the best interests of the City 

and the Municipality that the expiration date of the Agre,ement 

be extended in order to allow the Municipality to sell and 

issue its sewer revenue bonds with maturities extending beyond 

2016 ; 

NOW, THEREFORE, in consideration of the mutual cove,.nants 

contained herein and in the Agreement, it is hereby agreed 

as follows: 

The Agreement for Sewage Disposal between the City 

of Mercer Island, as successor to Mercer Island Sewer District, 

and the Municipality of Metropolitan Seattle dated April 20, 

1961, as amended, is hereby extended for a period of twenty 

years and shall continue in full force' and effect until July 1, 

2036. 

.' ... 
",,,'. .. :: ....... 
.... ' 'C ..... 

. . : 
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It is further agreed ~hat all other provisions of 

said Agreement shall remain unchanged, and the Agreement 

dated April 20, 1961, as amended, as extended herein shall 
i 

constitute the entire Agreement for Sewage Disposal between 

the parties. 

IctA 
DATED: . This ~ day of __ /~_~ __ ~_~~_;_~~ _____ ' 1985 

·ATTEST: 

c:0ty Clerk 

ATTEST: 

Bonnie Mattson 
Clerk of the Council 

CITY OF MERCER ISLAND 

By 

MUNICIPALITY OF METROPOLITAN 
SEATTLE . 

By 

. ........... 

. ..... " 
.,: 

Ga 
Chairm council 
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Temporary Flow Monitoring 

January 21, 2016 – July 21, 2016 

Report Submitted 
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Mercer Island, WA
Temporary Flow Monitoring Project
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 Ms. Anne Tonella-Howe, PE
City of Mercer Island Public Works
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ADS, LLC
4455 South 134th Place

Tukwila, WA 98168-6204
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Letter of Transmittal

A Division of ADS LLC
4455 South 134th 
Place
Tukwila, WA 98168-6204

August 1, 2016

Ms. Anne Tonella-Howe PE
City of Mercer Island

Dear Ms. Tonella-Howe,

ADS is pleased to submit the final report for the  monitoring study.  The study was conducted on 

behalf of the City of Mercer Island.  Metering was performed during the period of Thursday, January 
21, 2016 through Thursday, July 21, 2016.  Included in the report are depth, velocity and 
quantity results for the sites.

In addition, we would be happy to further explain any details about the report that may seem 
unclear.  Should you have any questions or comments, I can be reached at 714-658-5574.  You 
may also contact the Project Manager, Mike Pina at 206-762-5070.

Thank you for choosing ADS products and services to meet your flow monitoring needs.

Regards,

Heather McPherson PE (CA)

Data Analyst, West Coast

ADS LLC
An IDEX Fluid & Metering Business
Accusonic
ADS Environmental Services
Hydra-Stop
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Methodology

Introduction

Background
The City of Mercer Island, WA entered into an agreement with ADS Environmental 
Services to conduct flow monitoring at (3) three metering points located in the City of 
Mercer Island, WA.   The study was contracted for a Six (6) month period.   The 
objective of this study was to measure depth, velocity, and quantify flows.  
Project Scope
The scope of this study involved using temporary flow monitors to quantify wastewater 
flow at the designated locations.  Specifically, the study included the following key 
components.

• Investigate the proposed flow-monitoring sites for adequate hydraulic 
conditions.

• Flow monitor installations.

• Flow monitor confirmations and data collections.

• Flow data analysis.

Equipment installation was accomplished by January 20, 2016.  The monitoring period 
began on January 21, 2016 and was completed on July 21, 2016 . 

Equipment and Methodology

Flow Quantification Methods
There are two main equations used to measure open channel flow: the Continuity Equation and the Manning 
Equation.  The Continuity Equation, which is considered the most accurate, can be used if both depth of flow 
and velocity are available.  In cases where velocity measurements are not available or not practical to obtain, 
the Manning Equation can be used to estimate velocity from the depth data based on certain physical 
characteristics of the pipe (i.e. the slope and roughness of the pipe being measured).  However, the Manning 
equation assumes uniform, steady flow hydraulic conditions with non-varying roughness, which are typically 
invalid assumptions in many sanitary sewers.  The Continuity Equation was used exclusively for this study.
Continuity Equation
The Continuity Equation states that the flow quantity (Q) is equal to the wetted area (A) multiplied by the 
average velocity (V) of the flow.

Q = A * V
This equation is applicable in a variety of conditions including backwater, surcharge, and reverse flow.  Most 
modern flow monitoring equipment, including the ADS Models, measure both depth and velocity and 
therefore use the Continuity Equation to calculate flow quantities.
Flow Monitoring Equipment
The monitor selected for this project was the ADS FlowShark . This flow monitor is an area velocity monitor 
that uses Continuity to measure flow rate.
The ADS FlowShark  flow monitor consists of data acquisition sensors and a battery-powered 
microcomputer. The microcomputer includes a processor unit, data storage, and an on-board clock to control 
and synchronize the sensor recordings.
Three types of data acquisition sensors are available for the FlowShark flow monitor. The primary depth 
measurement device is the ADS quad-redundant ultrasonic level sensor. This sensor uses four independent 
ultrasonic transceivers in pairs to measure the distance from the face of the transceiver housing to the water 
surface (air range) with up to four transceiver pairs, of the available ones, active at one time. The elapsed 
time between transmitting and receiving the ultrasonic waves is used to calculate the air range between the 
sensor and flow surface based on the speed of sound in air. Sensors in the transceiver housing measure 
temperature, which is used to compensate the ultrasonic signal travel time. The speed of sound will vary with 
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temperature. Since the ultrasonic level sensor is mounted out of the flow, it creates no disturbance to normal 
flow patterns and does not affect site hydraulics.
Redundant flow depth data can be provided by a pressure depth sensor, and is independent from the 
ultrasonic level sensor. This sensor uses a piezo-resistive crystal to determine the difference between 
hydrostatic and atmospheric pressure. The pressure sensor is temperature compensated and vented to the 
atmosphere through a desiccant filled breather tube. Pressure depth sensors are typically used in large size 
channels and applications where surcharging is anticipated. Its streamlined shape minimizes flow distortion.
Velocity is measured using the ADS V-3 digital Doppler velocity sensor. This sensor measures velocity in 
the cross-sectional area of flow. An ultrasonic carrier is transmitted upstream into the flow, and is reflected 
by suspended particles, air bubbles, or organic matter with a frequency shift proportional to the velocity of 
the reflecting objects. The reflected signal is received by the sensor and processed using digital spectrum 
analysis to determine the peak flow velocity. Collected peak velocity information is filtered and processed 
using field confirmation information and proprietary software to determine the average velocity, which is 
used to calculate flow quantities. The sensor's small profile, measuring 1.5 inches by 1.15 inches by 0.50 
inches thick, minimizes the affects on flow patterns and site hydraulics.
Installation
Installation of flow monitoring equipment typically proceeds in four steps.  First, the site is investigated for 
safety and to determine physical and hydraulic suitability for the flow monitoring equipment.  Second, the 
equipment is physically installed at the selected location. Third, the monitor is tested to assure proper 
operation of the velocity and depth of flow sensors and verify that the monitor clock is operational and 
synchronized to the master computer clock.  Fourth, the depth and velocity sensors are confirmed and line 
confirmations are performed.  A typical flow monitor installation is shown in Figure 2.1.
The installations depicted in Figures 2.1 are typical for circular or oval pipes up to approximately 104-inches 
in diameter or height.  In installations into pipes 42-inches or less in diameter, depth and velocity sensors are 
mounted on an expandable stainless steel ring  and installed one to two pipe diameters upstream of the 
pipe/manhole connection in the incoming sewer pipe.  This reduces the affects of turbulence and backwater 
caused by the connection.  In pipes larger than 42 inches in diameter, a special installation is made using two 
sections of the ring installed one to two feet upstream of the pipe/manhole connection; one bolted to the 
crown of the pipe for the depth sensor, and the other bolted to the bottom of the pipe (bolts are usually placed 
just above the water line) to hold the velocity sensor.

Figure 2.1 Typical Installation

Large Pipe ( > 42" Diameter)             Small Pipe ( 8" to 42" Diameter)            

Data Collection, Confirmation, and Quality Assurance
During the monitoring period, field crews visit each monitoring location weekly to retrieve data, verify 
proper monitor operation, and document field conditions.  The following quality assurance steps are taken to 
assure the integrity of the data collected:
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• Measure Power Supply: The monitor is powered by a dry cell battery pack.  Power levels are 
recorded and battery packs replaced, if necessary.  A separate battery provides back-up power to 
memory, which allows the primary battery to be replaced without the loss of data.

• Perform Pipe Line Confirmations and Confirm Depth and Velocity: Once equipment and sensor 
installation is accomplished, a member of the field crew descends into the manhole to perform a field 
measurement of depth and velocity to confirm they are in agreement with the monitor.  Since the 
ADS V-3 velocity sensor measures peak velocity in the wetted cross-sectional area of flow, velocity 
profiles are also taken to develop a relationship between peak and average velocity in lines that meet 
the hydraulic criteria.

• Measure Silt Level: During site confirmation, a member of the field crew descends into the manhole 
and measures and records the depth of silt at the bottom of the pipe.  This data is used to compute the 
true area of flow.

• Confirm Monitor Synchronization: The field crew checks the flow monitor's clock for accuracy.

• Upload and Review Data: Data collected by the monitor is uploaded and reviewed for comparison 
with previous data.  All readings are checked for consistency and screened for deviations in the flow 
patterns, which indicate system anomalies or equipment failure.

Data Analysis and Presentation

Data Analysis
A flow monitor is typically programmed to collect data at either 15-minute or 5-minute intervals throughout 
the monitoring period.  The monitor stores raw data consisting of (1) the air range (distance from sensor to 
top of flow) for each active ultrasonic depth sensor pair and (2) the peak velocity.  If the monitor is equipped 
with a pressure sensor, then a depth reading from this sensor may also be stored.  When the field personnel 
collects the data, the air range is converted to depth data based on the pipe height and physical offset 
(distance from the top of the pipe to the surface of the ultrasonic sensor).  The data is imported into ADS's 
proprietary software and is examined by a data analyst to verify its integrity.  The data analyst also reviews 
the daily field reports and site visit records to identify conditions that would affect the collected data.
Velocity profiles and the line confirmation data developed by the field personnel are reviewed by the data 
analyst to identify inconsistencies and verify data integrity.  Velocity profiles are reviewed and an average to 
peak velocity ratio is calculated for the site.  This ratio is used in converting the peak velocity measured by 
the sensor to the average velocity used in the Continuity equation.  The data analyst selects which ultrasonic 
pairs and/or depth sensor entity will be used to calculate the final depth information.  Silt levels present at 
each site visit are reviewed and representative silt levels established.
Selections for the above parameters can be constant or can change during the monitoring period.  While the 
data analysis process is described in a linear manner, it often requires an iterative approach to accurately 
complete.

Data Presentation
This type of flow monitoring project generates a large volume of data.  To facilitate review of the data, 
results have been provided in graphical and tabular formats.  The flow data is presented graphically in the 
form of scattergraphs and hourly averaged hydrographs.  Tables are provided in daily average format.  These 
tables show the flow rate for each day, along with the daily minimum and maximums (5 minute interval 
basis), the times they were observed, the total daily flow, and total flow for the month (or monitoring 
period).  The following explanation of terms may aid in interpretation of the tables and hydrographs.

DFINAL - Final calculated depth measurement (in inches)
QFINAL - Final calculated flow rate (in MGD)

VFINAL - Final calculated flow velocity (in feet per second)

REPORT TOTAL - Total volume of flow recorded for the indicated time period (in MG)
AVERAGE - The average depth, velocity, and flow observed over the period indicated. 
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MINIMUM - The minimum depth, velocity, and flow observed over the period. Derived from 
5-minute interval data points. 
MAXIMUM - The maximum depth, velocity, and flow observed over the period indicated.  Derived 
from 5-minute interval data points.   
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Site Commentary

Site Information

MI_61-197

Pipe Dimensions (in)  10.13

Silt Level 0

Overview

Site MI_61-197  functioned in sub critical flow regime and operates in a normal free 
flow condition during the period Thursday, January 21, 2016 to Thursday, July 21, 
2016.  Flow depth and velocity measurements recorded by the flow monitor are 
consistent with field confirmations conducted to date and support the relative accuracy 
of the flow monitor at this location.

Observations

Average flow depth, velocity, and quantity data observed during Thursday, January 
21, 2016  to Thursday, July 21, 2016 , along with observed minimum and maximum 
data, are provided in the following table.  The minimum and maximum data points 
reported below are based on 5 minute data intervals. Based on the average recorded 
depth of 2.77 , this site flows at approximately 27% full.

Observed Flow Conditions

Item
Depth
(in)

Velocity
(ft/s)

Quantity
(MGD)

 Average 2.77 2.77 0.111

 Minimum 1.38  0.26  0.008

 Maximum 6.18 6.18 0.584

Time of Minimum 7/4/2016 4:50 AM 7/19/2016 3:20 AM 7/19/2016 3:20 AM

Time of Maximum 7/19/2016 1:50 PM 1/21/2016 11:55 AM 6/30/2016 1:00 PM

Data Quality

Data uptime observed during the Thursday, January 21, 2016  to the Thursday, July 
21, 2016  monitoring period is provided in the table below.   Based upon the quality 
and consistency of the observed flow depth and velocity data, the Continuity equation 
was used to calculate flow rate and quantities during the monitoring period. 

Percent Uptime

 Depth (mm) 100

 Velocity (m/s) 100

 Quantity (l/s) 100
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ADS Site Report
FM Initials:Project Name:

Site Name: Monitor Series:

City / State:

Access: Type of

System:

Sanitary

Access Map Site Map

Investigation Information:
Manhole Depth:

Manhole Material / 

Pipe Material / Condition:

Mini System Commercial

Telephone Information:

Access Pole #:

Distance From Manhole:

Road Cut Length:

Trench Length: Feet

Feet
Feet

Date/Time of Investigation:

Site Hydraulics:

Upstream Input: (L/S, P/S)

Upstream Manhole:

Downstream Manhole:

Depth of Flow:

Range (Air DOF):

Peak Velocity:

Silt:

fps

+/-

Cross Section Planar

Installation Information

Installation Type:
Sensors Devices:
Surcharge Height:
Rain Guage Zone:

Backup Yes No ? Distance
Trunk
Lift / Pump Station
WWTP
Other

QF 675007 Rev A0
Uncontrolled Copy

Monitor S/N:

GPS Coordinates:

Pipe Height:

Pipe Width:

IP Address:

Manhole #:

Quality Form

Address/Location:

Storm Combined
X

Manhole Information:Investigation Information:

Condition

Character:

TrunkResidential Industrial

Other Information:

Additional Site Information / Comments:

x
x
x
x

Effective Date 09/09/2003

x

Mercer Island TFM Mercer Island, WA SW
MI_61-197

10.00"
10.13"

Flowshark AG

Site is located within Mercerdale Park 
153.00' North of 7719 SE 34th St

Drive / 
Walk

7.20"
0.25"2.80"

01/08/2016 @ 12:10

Smooth, slightly draws down through M/H chamber

None

Not Investigated

1.87
0.00"

5'

Does not apply

Does not apply
Does not apply
Does not apply

Does not apply

Standard Ring
Ultrasonic Depth, Doppler Velocity, Pressure Depth

0.50'
N/A

 47.580334° ,  -122.234807°

0.25"+/-

166.213.6.142

21482

Concrete / Good

Not Investigated

Site Installed 01/08/2016

VCP / Good

P
ip
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3"

 X
  1

0.
00

"
  d

ia
m

et
er

.

M
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 5
 ft

. 
de
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dir.

Inlet 
10.13" x 10.00"

Outlet
10.00" x 10.00"

Sensors

61-197
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

1/21/2016 02:45 3.28 11:30 5.28 4.22 02:35 1.28 11:55 2.95 2.04 02:00 0.133 11:30 0.552 0.293 39126
1/22/2016 18:05 3.58 07:15 4.58 4.02 19:50 1.52 07:30 2.71 1.89 22:00 0.180 07:30 0.410 0.251 33532
1/23/2016 04:30 3.13 13:35 4.56 3.93 03:10 1.33 11:05 2.59 1.84 04:30 0.130 11:05 0.394 0.239 31912
1/24/2016 23:55 3.21 17:40 4.27 3.69 23:25 1.30 12:25 2.12 1.67 23:25 0.136 12:25 0.286 0.198 26407
1/25/2016 03:55 2.85 07:40 4.06 3.32 01:10 1.22 08:00 1.98 1.53 04:25 0.108 07:50 0.258 0.157 20978
1/26/2016 03:15 2.71 09:25 4.01 3.34 02:40 1.19 07:40 1.96 1.54 02:40 0.095 07:40 0.256 0.159 21277
1/27/2016 03:10 2.79 23:55 4.71 3.46 02:25 1.15 22:50 2.42 1.59 02:25 0.096 22:50 0.352 0.176 23490
1/28/2016 23:55 3.76 09:40 4.74 4.24 14:35 1.59 06:55 2.84 2.07 14:40 0.201 07:25 0.466 0.304 40573
1/29/2016 05:20 3.30 08:55 4.38 3.76 21:10 1.30 07:35 2.16 1.69 05:20 0.147 07:35 0.296 0.205 27390
1/30/2016 04:35 3.01 10:15 4.02 3.45 23:30 1.10 14:20 1.91 1.51 05:55 0.103 10:15 0.251 0.163 21726
1/31/2016 04:40 2.81 08:55 3.83 3.27 03:30 1.07 09:10 1.83 1.47 03:30 0.091 09:10 0.226 0.148 19779
2/1/2016 02:00 2.64 07:50 3.93 3.27 01:35 1.08 07:45 1.96 1.47 01:35 0.080 07:45 0.236 0.148 19849
2/2/2016 03:30 2.63 07:45 3.89 3.10 02:55 1.10 07:40 1.91 1.45 02:55 0.081 07:40 0.239 0.135 17991
2/3/2016 05:20 2.53 20:35 4.00 3.17 01:50 1.07 19:00 1.88 1.48 02:40 0.081 19:00 0.232 0.143 19099
2/4/2016 04:55 2.83 09:15 4.15 3.29 13:40 1.08 08:50 1.91 1.53 04:10 0.097 07:40 0.236 0.154 20638
2/5/2016 03:35 2.54 07:35 3.96 3.12 02:05 1.12 07:45 1.93 1.48 02:05 0.084 07:35 0.236 0.140 18698
2/6/2016 04:35 2.51 10:15 3.77 3.01 03:30 1.03 11:35 1.79 1.43 04:35 0.073 10:45 0.193 0.128 17121
2/7/2016 04:50 2.29 20:45 3.65 2.94 03:50 1.03 14:10 1.85 1.45 03:50 0.068 14:10 0.197 0.126 16883
2/8/2016 01:40 2.23 20:35 3.89 2.82 01:50 0.94 08:05 1.82 1.40 02:45 0.062 20:35 0.223 0.116 15478
2/9/2016 03:25 2.07 07:25 3.71 2.74 03:10 0.86 09:20 1.75 1.36 03:10 0.050 09:20 0.174 0.108 14397

2/10/2016 04:15 2.03 07:45 3.56 2.81 03:30 0.92 07:45 1.81 1.36 03:35 0.049 07:45 0.203 0.113 15103
2/11/2016 02:10 2.13 22:45 3.76 2.84 02:55 0.80 23:50 1.87 1.38 02:55 0.046 23:50 0.211 0.117 15604
2/12/2016 23:55 3.35 10:30 4.72 3.89 22:05 1.28 10:45 2.37 1.72 21:55 0.145 10:45 0.363 0.219 29222
2/13/2016 06:10 3.15 17:15 4.00 3.53 06:25 1.22 12:00 1.97 1.57 06:25 0.119 15:45 0.236 0.174 23302
2/14/2016 04:55 2.90 09:50 4.08 3.35 02:40 1.12 15:10 1.81 1.50 05:00 0.099 09:50 0.230 0.155 20719
2/15/2016 03:25 2.83 10:30 3.85 3.30 06:45 1.20 16:50 1.88 1.53 02:45 0.101 10:30 0.222 0.155 20747
2/16/2016 23:55 2.83 08:25 3.77 3.19 00:55 1.21 10:05 1.87 1.55 23:05 0.112 10:05 0.210 0.150 19995
2/17/2016 04:10 2.58 21:50 4.53 3.16 16:55 1.20 21:45 2.08 1.52 02:05 0.091 21:50 0.317 0.147 19683
2/18/2016 17:45 2.92 08:25 4.04 3.29 18:00 1.21 07:50 1.93 1.60 18:00 0.112 08:25 0.252 0.161 21503
2/19/2016 03:25 2.62 07:30 4.00 3.39 04:45 1.21 12:15 1.92 1.58 04:45 0.098 09:45 0.238 0.167 22324
2/20/2016 03:30 2.79 10:10 3.82 3.23 01:05 1.20 15:55 1.90 1.53 05:20 0.107 10:00 0.211 0.150 20078
2/21/2016 04:25 2.55 11:05 3.70 3.12 05:30 1.16 12:30 1.90 1.51 05:30 0.085 09:15 0.214 0.142 18933
2/22/2016 05:10 2.34 20:45 3.73 2.96 00:55 1.08 13:30 1.75 1.45 03:10 0.082 08:15 0.195 0.127 17008
2/23/2016 03:40 2.33 07:55 3.72 3.03 04:50 1.14 08:30 1.83 1.41 02:35 0.074 08:05 0.196 0.128 17131
2/24/2016 04:25 2.38 08:10 3.78 3.05 01:25 0.95 07:30 1.67 1.33 04:25 0.062 08:10 0.201 0.123 16385
2/25/2016 01:55 2.36 08:40 3.71 3.00 02:10 0.94 08:15 1.70 1.34 01:55 0.063 08:40 0.192 0.120 16106
2/26/2016 03:50 2.34 07:55 3.70 3.05 03:05 0.84 07:40 1.68 1.34 04:05 0.058 07:55 0.194 0.124 16584
2/27/2016 05:40 2.66 11:25 3.69 3.18 06:40 1.17 01:20 1.65 1.43 06:40 0.088 11:20 0.189 0.138 18493
2/28/2016 04:15 2.39 19:35 3.98 3.20 04:15 0.99 20:05 1.84 1.43 04:15 0.064 22:45 0.226 0.142 19012
2/29/2016 02:55 2.87 07:45 3.92 3.27 19:45 1.21 07:45 1.80 1.50 04:45 0.113 07:45 0.230 0.149 19957
3/1/2016 01:10 2.78 12:00 4.51 3.57 01:30 1.14 12:05 2.15 1.59 01:45 0.103 12:05 0.317 0.181 24194
3/2/2016 15:55 3.19 07:45 4.19 3.58 16:15 1.18 08:20 1.94 1.59 16:15 0.118 07:30 0.264 0.180 24018
3/3/2016 04:25 2.97 08:10 3.99 3.36 01:40 1.14 07:30 1.95 1.50 01:40 0.109 07:30 0.253 0.157 20949
3/4/2016 05:00 2.67 07:25 3.85 3.22 01:05 1.02 07:45 1.79 1.42 04:45 0.088 07:25 0.216 0.140 18663
3/5/2016 05:05 2.95 07:30 3.99 3.31 16:25 1.17 13:25 1.88 1.49 05:20 0.110 07:30 0.241 0.152 20316
3/6/2016 04:40 2.64 20:05 4.00 3.29 02:35 1.11 20:15 1.92 1.48 02:40 0.094 20:05 0.238 0.150 20049

Daily Tabular Report

Daily Tabular Report For The Period 1/21/2016 - 7/21/2016

MI_61-197, Pipe Height: 10.13 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

3/7/2016 04:20 2.70 08:45 4.30 3.41 22:55 1.08 09:15 2.09 1.54 04:20 0.088 08:10 0.287 0.165 22072
3/8/2016 01:40 2.76 07:50 4.02 3.16 16:30 1.12 07:30 1.94 1.47 16:30 0.100 07:30 0.226 0.140 18776
3/9/2016 03:15 2.73 20:10 5.03 3.59 00:50 1.16 20:30 2.29 1.61 05:00 0.096 20:30 0.402 0.189 25214

3/10/2016 23:50 3.51 08:40 4.78 3.95 11:05 1.35 11:50 2.19 1.70 11:05 0.168 08:40 0.324 0.220 29397
3/11/2016 03:40 3.10 07:40 4.24 3.61 00:40 1.23 09:00 1.89 1.53 02:00 0.122 07:40 0.260 0.175 23449
3/12/2016 04:50 3.23 10:05 4.29 3.62 23:20 1.25 10:55 1.91 1.55 23:20 0.127 08:55 0.256 0.178 23855
3/13/2016 02:05 3.10 12:25 4.48 3.66 03:25 1.22 12:25 2.11 1.58 03:25 0.120 12:25 0.322 0.185 24773
3/14/2016 23:55 2.95 09:30 3.87 3.39 01:55 1.17 09:30 1.84 1.51 01:55 0.111 09:30 0.231 0.158 21126
3/15/2016 03:10 2.71 07:05 3.77 3.17 00:55 1.13 19:55 1.87 1.47 00:55 0.091 06:45 0.203 0.141 18848
3/16/2016 00:55 2.58 06:45 3.60 3.01 00:55 1.01 07:15 1.79 1.43 00:55 0.072 07:15 0.196 0.128 17136
3/17/2016 01:00 2.41 07:15 3.62 2.92 01:15 1.06 06:35 1.83 1.45 01:15 0.072 06:35 0.200 0.125 16679
3/18/2016 01:25 2.27 06:40 3.70 2.84 00:15 1.03 08:05 1.84 1.41 01:45 0.064 06:40 0.211 0.117 15655
3/19/2016 03:45 2.23 11:10 3.50 2.81 01:55 1.05 09:10 1.71 1.38 02:35 0.065 11:10 0.177 0.113 15086
3/20/2016 03:55 2.11 19:30 3.49 2.86 03:35 0.94 15:35 1.75 1.39 03:35 0.057 19:40 0.182 0.117 15689
3/21/2016 03:00 2.17 08:05 3.77 3.01 02:30 0.92 08:30 1.86 1.44 02:30 0.055 06:55 0.209 0.130 17403
3/22/2016 03:40 2.20 07:00 3.58 2.83 04:00 1.00 07:25 1.72 1.40 04:00 0.060 06:50 0.188 0.116 15508
3/23/2016 02:35 2.09 06:35 3.71 2.85 03:45 0.93 07:25 1.78 1.37 03:45 0.051 06:35 0.209 0.116 15481
3/24/2016 03:25 2.28 06:40 3.62 2.87 04:40 1.02 07:05 1.79 1.40 03:15 0.065 07:05 0.202 0.117 15688
3/25/2016 00:45 2.10 06:35 3.63 2.75 02:45 0.95 06:35 1.76 1.37 03:15 0.054 06:35 0.203 0.109 14586
3/26/2016 02:35 2.01 08:40 3.48 2.76 03:10 0.87 08:20 1.72 1.36 03:35 0.048 08:40 0.181 0.109 14628
3/27/2016 03:45 2.25 16:45 4.32 3.25 03:55 1.08 17:30 1.99 1.53 03:55 0.065 16:45 0.269 0.155 20664
3/28/2016 02:30 2.65 07:05 3.88 3.08 23:45 1.16 06:50 1.84 1.49 23:45 0.090 06:50 0.221 0.137 18357
3/29/2016 03:40 2.28 06:40 3.90 2.91 02:20 0.99 06:50 1.78 1.42 02:20 0.065 06:50 0.217 0.123 16386
3/30/2016 04:00 2.17 07:45 3.60 2.87 04:05 1.03 07:05 1.76 1.40 03:35 0.063 07:05 0.193 0.119 15865
3/31/2016 03:15 2.06 07:05 3.71 2.78 04:00 0.83 08:00 1.83 1.37 04:00 0.044 07:05 0.196 0.112 14909
4/1/2016 02:25 2.18 07:15 3.57 2.73 02:10 0.80 06:50 1.74 1.36 02:10 0.050 06:45 0.189 0.107 14324
4/2/2016 04:05 2.01 09:40 3.30 2.68 00:20 0.75 21:20 1.69 1.35 04:05 0.048 09:25 0.167 0.104 13934
4/3/2016 02:55 2.00 09:05 3.35 2.75 01:40 0.76 09:05 1.78 1.36 02:50 0.040 09:05 0.184 0.110 14756
4/4/2016 23:50 2.26 09:35 3.62 2.86 23:40 1.01 06:55 1.77 1.43 23:50 0.063 07:00 0.193 0.120 16029
4/5/2016 02:25 2.02 06:45 3.59 2.65 01:30 0.76 06:45 1.90 1.33 03:40 0.039 06:45 0.215 0.103 13763
4/6/2016 01:25 1.98 06:50 3.57 2.62 01:05 0.77 06:45 1.80 1.33 01:05 0.039 06:50 0.189 0.100 13362
4/7/2016 02:50 1.91 06:20 3.33 2.61 02:35 0.84 06:50 1.74 1.33 02:45 0.041 06:35 0.169 0.100 13311
4/8/2016 02:55 1.90 06:40 3.31 2.59 03:15 0.63 06:50 1.66 1.31 03:15 0.031 06:40 0.163 0.097 12992
4/9/2016 03:40 1.86 09:20 3.30 2.57 00:50 0.64 08:45 1.75 1.29 01:35 0.032 08:45 0.176 0.095 12689

4/10/2016 02:55 1.85 09:25 3.31 2.59 04:20 0.38 18:35 1.70 1.27 04:20 0.017 09:25 0.160 0.096 12774
4/11/2016 02:00 1.84 08:25 3.22 2.49 01:40 0.51 08:20 1.73 1.25 01:40 0.025 08:20 0.166 0.088 11825
4/12/2016 01:45 1.88 19:45 3.53 2.63 02:30 0.46 19:40 1.67 1.28 02:30 0.021 19:40 0.180 0.100 13303
4/13/2016 04:10 1.90 08:10 3.32 2.54 03:05 0.57 06:50 1.69 1.27 03:05 0.030 08:10 0.160 0.092 12290
4/14/2016 00:40 2.04 07:50 3.23 2.59 00:30 0.68 07:35 1.71 1.34 00:30 0.036 07:05 0.159 0.098 13123
4/15/2016 03:50 1.81 08:00 3.16 2.51 03:25 0.59 08:45 1.71 1.25 03:25 0.029 08:35 0.160 0.089 11911
4/16/2016 03:15 1.82 08:15 3.17 2.52 02:30 0.50 09:05 1.66 1.27 02:30 0.022 08:55 0.157 0.092 12278
4/17/2016 03:05 1.75 09:10 3.27 2.56 04:30 0.65 10:50 1.72 1.31 03:05 0.028 09:05 0.167 0.097 13024
4/18/2016 02:55 1.77 06:40 3.35 2.52 01:30 0.57 06:40 1.74 1.28 01:30 0.026 06:40 0.179 0.093 12424
4/19/2016 02:50 1.73 06:55 3.43 2.53 03:40 0.47 06:55 1.73 1.27 03:40 0.022 06:55 0.184 0.094 12511
4/20/2016 03:15 1.84 06:35 3.39 2.53 02:50 0.44 08:05 1.77 1.29 02:50 0.020 06:40 0.181 0.094 12544
4/21/2016 02:10 1.88 06:35 3.36 2.55 00:50 0.59 07:20 1.78 1.29 00:50 0.029 06:35 0.174 0.094 12595
4/22/2016 02:45 1.73 10:25 3.50 2.49 03:25 0.39 10:20 1.82 1.26 03:25 0.016 10:25 0.176 0.090 12048
4/23/2016 03:55 1.72 10:15 3.55 2.48 02:00 0.34 10:05 1.68 1.25 02:00 0.015 10:10 0.182 0.090 11980
4/24/2016 04:15 1.66 11:20 3.94 2.71 03:15 0.32 10:25 1.91 1.30 03:15 0.014 11:20 0.237 0.109 14514
4/25/2016 04:15 2.02 07:00 3.58 2.67 02:30 0.75 20:35 1.69 1.34 03:55 0.038 07:00 0.187 0.103 13810
4/26/2016 02:20 1.85 06:40 3.48 2.52 03:00 0.43 06:40 1.80 1.25 03:00 0.020 06:40 0.195 0.091 12229
4/27/2016 04:10 1.78 07:25 3.21 2.49 01:55 0.44 06:50 1.72 1.26 01:55 0.021 06:50 0.165 0.090 11998
4/28/2016 03:15 1.75 07:45 3.20 2.54 03:10 0.32 06:40 1.71 1.20 03:10 0.013 06:40 0.164 0.088 11797
4/29/2016 02:00 1.92 06:40 3.40 2.64 01:50 0.57 07:55 1.60 1.14 01:55 0.028 07:55 0.164 0.088 11710
4/30/2016 01:55 2.05 09:30 3.40 2.65 03:30 0.55 09:30 1.56 1.12 03:30 0.029 09:30 0.164 0.086 11541
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

5/1/2016 03:10 1.97 09:35 3.33 2.70 03:50 0.51 08:55 1.45 1.09 03:50 0.027 09:40 0.145 0.087 11609
5/2/2016 03:15 1.87 08:25 3.52 2.64 02:55 0.40 06:55 1.57 1.07 02:55 0.019 06:55 0.166 0.083 11096
5/3/2016 03:25 1.89 06:45 3.45 2.62 02:30 0.39 07:15 1.52 1.06 02:30 0.018 06:50 0.158 0.081 10890
5/4/2016 03:20 1.89 20:00 3.49 2.62 03:05 0.41 20:00 1.61 1.08 03:05 0.019 20:00 0.176 0.083 11061
5/5/2016 04:10 1.87 06:40 3.53 2.67 02:00 0.38 06:55 1.57 1.07 04:10 0.017 06:55 0.172 0.084 11257
5/6/2016 02:35 1.85 07:15 3.33 2.48 02:20 0.40 06:50 1.72 1.25 02:20 0.019 07:15 0.173 0.088 11732
5/7/2016 03:25 1.67 09:10 3.29 2.44 02:15 0.39 09:05 1.76 1.23 02:15 0.017 09:10 0.167 0.086 11545
5/8/2016 02:15 1.66 09:00 3.19 2.51 02:15 0.38 09:15 1.79 1.27 02:15 0.014 09:00 0.160 0.093 12458
5/9/2016 03:05 1.64 06:35 3.23 2.43 01:30 0.31 06:35 1.79 1.22 01:30 0.013 06:35 0.176 0.085 11426

5/10/2016 03:05 1.63 07:15 3.35 2.43 02:45 0.31 08:00 1.75 1.17 03:40 0.012 07:15 0.169 0.082 10920
5/11/2016 02:35 1.65 06:55 3.38 2.39 03:20 0.34 06:55 1.66 1.16 03:20 0.014 06:55 0.174 0.080 10630
5/12/2016 01:55 1.61 06:40 3.28 2.36 02:30 0.29 06:40 1.74 1.15 02:30 0.011 06:40 0.174 0.078 10431
5/13/2016 03:20 1.50 07:15 3.33 2.36 03:25 0.31 07:20 1.70 1.17 03:25 0.011 07:20 0.166 0.079 10519
5/14/2016 02:10 1.77 13:55 3.12 2.42 04:15 0.49 11:00 1.72 1.22 04:15 0.022 11:00 0.159 0.083 11158
5/15/2016 04:15 1.67 10:15 3.17 2.50 02:30 0.30 10:15 1.71 1.24 02:30 0.012 10:15 0.163 0.091 12160
5/16/2016 03:00 1.51 07:05 3.31 2.46 02:25 0.34 07:05 1.75 1.23 02:25 0.013 07:05 0.178 0.087 11689
5/17/2016 03:20 1.68 07:30 3.32 2.44 02:35 0.39 06:30 1.66 1.18 02:35 0.016 06:45 0.168 0.083 11054
5/18/2016 03:55 1.60 06:30 3.32 2.41 04:30 0.38 07:25 1.73 1.18 04:30 0.014 07:25 0.164 0.082 10905
5/19/2016 04:45 2.11 19:05 3.87 2.69 03:55 0.82 19:15 1.84 1.37 03:55 0.048 19:05 0.204 0.107 14299
5/20/2016 03:20 1.71 07:10 3.34 2.43 03:50 0.60 07:25 1.69 1.23 03:50 0.025 07:15 0.171 0.085 11337
5/21/2016 04:20 1.62 09:05 3.68 2.52 01:50 0.46 11:00 1.77 1.24 01:50 0.019 09:05 0.198 0.093 12397
5/22/2016 04:00 1.66 10:10 3.45 2.51 02:15 0.49 10:10 1.75 1.22 02:15 0.019 10:10 0.188 0.090 12069
5/23/2016 02:50 1.60 06:30 3.36 2.41 02:55 0.36 06:40 1.73 1.19 02:55 0.014 06:40 0.179 0.082 10977
5/24/2016 04:05 1.63 06:40 3.33 2.42 03:05 0.40 06:45 1.70 1.20 03:05 0.016 06:40 0.172 0.083 11158
5/25/2016 02:50 1.54 06:40 3.33 2.39 02:15 0.40 07:10 1.68 1.18 02:15 0.015 06:40 0.170 0.081 10842
5/26/2016 03:50 1.49 06:55 3.47 2.39 03:00 0.35 06:55 1.77 1.17 03:00 0.013 06:55 0.192 0.080 10714
5/27/2016 02:15 1.65 06:55 3.33 2.44 02:10 0.50 09:00 1.60 1.19 02:10 0.021 08:00 0.153 0.082 10971
5/28/2016 02:15 1.67 08:55 3.25 2.39 03:25 0.48 08:55 1.70 1.17 03:25 0.019 08:55 0.168 0.079 10534
5/29/2016 03:55 1.61 10:15 3.46 2.38 02:10 0.66 10:15 1.81 1.18 02:10 0.025 10:15 0.195 0.080 10659
5/30/2016 02:50 1.55 09:05 3.19 2.42 03:20 0.44 09:00 1.66 1.18 03:20 0.017 09:00 0.158 0.083 11095
5/31/2016 03:25 1.51 06:45 3.38 2.41 02:25 0.31 06:40 1.67 1.18 02:25 0.011 06:40 0.170 0.083 11034
6/1/2016 03:25 1.50 07:05 3.34 2.44 03:10 0.38 06:45 1.72 1.20 03:10 0.014 07:05 0.174 0.085 11312
6/2/2016 03:55 1.48 06:40 3.27 2.35 00:55 0.56 07:05 1.63 1.17 03:05 0.021 07:10 0.158 0.078 10494
6/3/2016 03:20 1.48 06:35 3.38 2.37 01:35 0.31 06:20 1.87 1.16 01:35 0.012 06:20 0.176 0.079 10534
6/4/2016 04:30 1.47 08:05 3.08 2.36 02:40 0.33 08:05 1.61 1.16 02:40 0.013 08:05 0.148 0.078 10480
6/5/2016 03:40 1.51 10:10 3.57 2.44 02:20 0.31 10:40 1.67 1.19 02:20 0.012 10:10 0.186 0.085 11359
6/6/2016 02:50 1.51 07:45 3.26 2.40 02:50 0.40 07:55 1.66 1.16 02:50 0.013 07:45 0.157 0.081 10779
6/7/2016 03:40 1.48 06:45 3.37 2.38 03:05 0.31 07:05 1.71 1.15 03:05 0.010 06:45 0.164 0.079 10506
6/8/2016 03:55 1.50 07:00 3.06 2.37 02:40 0.36 06:45 1.69 1.15 02:40 0.013 06:45 0.145 0.078 10403
6/9/2016 04:20 1.47 06:30 3.27 2.38 00:40 0.41 06:35 1.68 1.14 03:45 0.015 06:35 0.166 0.078 10472

6/10/2016 03:30 1.62 07:50 3.35 2.40 02:20 0.52 06:20 1.66 1.16 02:50 0.021 08:00 0.160 0.079 10527
6/11/2016 02:15 1.51 10:10 3.35 2.45 01:15 0.64 10:30 1.69 1.19 01:55 0.023 10:30 0.167 0.083 11125
6/12/2016 02:20 1.49 09:05 3.35 2.44 03:35 0.33 19:05 1.70 1.17 03:35 0.011 09:05 0.164 0.084 11243
6/13/2016 02:50 1.55 06:40 3.22 2.39 03:35 0.45 20:30 1.65 1.17 03:35 0.017 06:40 0.155 0.080 10646
6/14/2016 03:05 1.51 06:30 3.31 2.39 02:20 0.30 06:45 1.69 1.14 02:20 0.011 06:45 0.165 0.079 10540
6/15/2016 03:10 1.49 06:45 3.34 2.42 02:05 0.37 20:40 1.75 1.16 02:05 0.013 08:00 0.165 0.082 10907
6/16/2016 02:35 1.50 06:45 3.32 2.40 04:25 0.48 06:45 1.75 1.15 04:25 0.016 06:45 0.179 0.080 10644
6/17/2016 03:25 1.49 07:00 3.29 2.45 01:40 0.50 07:00 1.59 1.14 03:20 0.017 07:00 0.160 0.081 10772
6/18/2016 04:50 1.85 09:50 3.49 2.60 05:05 0.70 09:50 1.67 1.22 05:05 0.033 09:50 0.182 0.091 12184
6/19/2016 03:20 1.59 09:30 3.45 2.50 02:15 0.41 09:45 1.62 1.18 02:15 0.017 09:30 0.159 0.086 11518
6/20/2016 02:40 1.51 23:25 3.63 2.49 03:50 0.39 23:25 1.71 1.18 03:50 0.014 23:25 0.197 0.086 11485
6/21/2016 03:55 2.09 00:55 3.52 2.70 03:35 0.90 07:05 1.69 1.30 03:35 0.051 21:15 0.170 0.101 13546
6/22/2016 02:55 1.65 07:00 3.28 2.42 02:55 0.38 07:15 1.59 1.15 02:55 0.014 07:00 0.156 0.079 10612
6/23/2016 02:15 1.59 07:10 3.28 2.53 02:45 0.44 08:20 1.70 1.21 02:45 0.018 08:20 0.159 0.090 12009
6/24/2016 23:50 2.02 08:10 3.34 2.60 02:05 0.94 08:10 1.64 1.27 23:55 0.050 08:10 0.168 0.093 12487
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

6/25/2016 03:45 1.56 10:55 3.18 2.39 03:25 0.34 11:30 1.68 1.14 03:25 0.012 11:30 0.161 0.078 10383
6/26/2016 04:10 1.56 10:25 3.14 2.43 04:15 0.49 10:25 1.65 1.18 04:15 0.017 10:25 0.155 0.083 11063
6/27/2016 03:25 1.49 07:00 3.10 2.35 03:35 0.31 19:40 1.57 1.12 03:35 0.011 07:20 0.143 0.075 10021
6/28/2016 03:40 1.53 21:15 3.27 2.36 02:05 0.38 07:55 1.69 1.07 02:05 0.014 07:55 0.151 0.072 9598
6/29/2016 02:15 1.54 07:05 3.24 2.36 02:15 0.45 21:25 1.59 1.09 02:15 0.015 07:00 0.143 0.073 9765
6/30/2016 02:20 1.54 13:00 5.77 2.40 01:50 0.47 12:55 2.93 1.13 01:50 0.017 13:00 0.584 0.081 10856
7/1/2016 01:50 1.56 08:05 3.13 2.41 03:15 0.31 08:45 1.49 1.11 03:15 0.011 08:05 0.137 0.076 10182
7/2/2016 04:35 1.51 09:35 3.12 2.32 02:55 0.46 10:40 1.43 1.04 03:00 0.016 09:35 0.133 0.068 9090
7/3/2016 02:55 1.57 08:20 3.09 2.30 02:10 0.55 09:25 1.55 1.05 02:55 0.022 09:25 0.136 0.068 9027
7/4/2016 04:50 1.38 11:15 3.35 2.36 01:25 0.32 10:35 1.60 1.07 03:50 0.011 11:15 0.157 0.074 9875
7/5/2016 03:20 1.44 08:00 3.23 2.30 03:50 0.52 07:45 1.57 1.10 03:50 0.017 08:10 0.144 0.071 9527
7/6/2016 04:00 1.57 07:55 3.20 2.32 03:05 0.36 08:55 1.58 1.10 03:05 0.013 07:45 0.148 0.072 9634
7/7/2016 02:50 1.48 18:30 3.08 2.34 03:25 0.30 20:30 1.55 1.11 03:25 0.010 07:30 0.137 0.074 9843
7/8/2016 02:05 1.58 07:05 3.09 2.40 02:20 0.40 07:00 1.55 1.13 02:20 0.014 07:20 0.140 0.076 10141
7/9/2016 04:10 1.62 08:20 3.17 2.44 03:25 0.45 21:25 1.54 1.15 04:05 0.018 08:20 0.139 0.079 10583

7/10/2016 02:55 1.74 08:50 3.19 2.47 03:25 0.47 08:30 1.60 1.13 03:25 0.021 08:50 0.153 0.080 10684
7/11/2016 03:20 1.47 07:55 3.25 2.41 03:20 0.43 07:55 1.61 1.06 03:20 0.014 07:55 0.159 0.073 9791
7/12/2016 03:40 1.45 07:20 3.18 2.30 04:10 0.38 07:55 1.61 1.07 03:50 0.012 07:55 0.149 0.070 9341
7/13/2016 03:45 1.41 06:50 3.21 2.30 02:50 0.35 07:30 1.62 1.06 02:50 0.011 07:40 0.147 0.069 9233
7/14/2016 01:15 1.61 06:45 3.36 2.41 04:25 0.52 06:45 1.56 1.05 02:45 0.021 06:45 0.161 0.072 9679
7/15/2016 03:40 1.45 06:40 3.33 2.44 04:05 0.45 09:05 1.41 0.97 04:05 0.015 09:05 0.139 0.068 9101
7/16/2016 05:00 1.56 08:50 3.47 2.38 05:30 0.51 09:40 1.51 1.06 05:30 0.021 09:40 0.156 0.071 9442
7/17/2016 03:10 1.44 09:45 3.31 2.39 03:45 0.36 09:45 1.65 1.09 03:45 0.011 09:45 0.167 0.075 10069
7/18/2016 03:15 1.42 06:45 3.16 2.35 03:15 0.51 07:15 1.52 1.05 03:15 0.016 07:25 0.141 0.070 9364
7/19/2016 02:50 1.39 13:50 6.18 2.46 03:20 0.26 13:50 2.54 1.03 03:20 0.008 13:50 0.579 0.077 10325
7/20/2016 04:10 1.43 07:50 3.56 2.58 04:20 0.46 07:25 1.51 0.91 04:20 0.014 07:25 0.151 0.069 9225
7/21/2016 03:40 1.55 07:55 3.56 2.39 02:30 0.39 08:30 1.50 1.02 02:30 0.014 07:55 0.154 0.069 9191

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total ft3)

Avg
Total    

2.77
   

1.31
2719283

0.111

Report Summary For The Period 1/21/2016 - 7/21/2016
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Site Commentary

Site Information

MI_61-908

Pipe Dimensions (in)  9.88

Silt Level 0

Overview

Site MI_61-908  operates in critical flow regime and displayed a hydraulic shift at 
higher depths during the period Thursday, January 21, 2016 to Thursday, July 21, 
2016.  Flow depth and velocity measurements recorded by the flow monitor are 
consistent with field confirmations conducted to date and support the relative accuracy 
of the flow monitor at this location.

Observations

Average flow depth, velocity, and quantity data observed during Thursday, January 
21, 2016  to Thursday, July 21, 2016 , along with observed minimum and maximum 
data, are provided in the following table.  The minimum and maximum data points 
reported below are based on 5 minute data intervals. Based on the average recorded 
depth of 2.48 , this site flows at approximately 25% full.

Observed Flow Conditions

Item
Depth
(in)

Velocity
(ft/s)

Quantity
(MGD)

 Average 2.48 2.48 0.126

 Minimum 1.13  0.30  0.007

 Maximum 14.20 14.20 1.137

Time of Minimum 7/17/2016 4:05 AM 6/3/2016 3:35 AM 6/3/2016 3:35 AM

Time of Maximum 2/3/2016 2:00 PM 4/13/2016 1:40 PM 2/3/2016 2:00 PM

Data Quality

Data uptime observed during the Thursday, January 21, 2016  to the Thursday, July 
21, 2016  monitoring period is provided in the table below.   Based upon the quality 
and consistency of the observed flow depth and velocity data, the Continuity equation 
was used to calculate flow rate and quantities during the monitoring period. 

Percent Uptime

 Depth (mm) 100

 Velocity (m/s) 100

 Quantity (l/s) 100
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ADS Site Report
FM Initials:Project Name:

Site Name: Monitor Series:

City / State:

Access: Type of

System:

Sanitary

Access Map Site Map

Investigation Information:
Manhole Depth:

Manhole Material / 

Pipe Material / Condition:

Mini System Commercial

Telephone Information:

Access Pole #:

Distance From Manhole:

Road Cut Length:

Trench Length: Feet

Feet
Feet

Date/Time of Investigation:

Site Hydraulics:

Upstream Input: (L/S, P/S)

Upstream Manhole:

Downstream Manhole:

Depth of Flow:

Range (Air DOF):

Peak Velocity:

Silt:

fps

+/-

Cross Section Planar

Installation Information

Installation Type:
Sensors Devices:
Surcharge Height:
Rain Guage Zone:

Backup Yes No ? Distance
Trunk
Lift / Pump Station
WWTP
Other

QF 675007 Rev A0
Uncontrolled Copy

Monitor S/N:

GPS Coordinates:

Pipe Height:

Pipe Width:

IP Address:

Manhole #:

Quality Form

Address/Location:

Storm Combined
X

Manhole Information:Investigation Information:

Condition

Character:

TrunkResidential Industrial

Other Information:

Additional Site Information / Comments:

x
x
x
x

Effective Date 09/09/2003

x

Mercer Island TFM Mercer Island, WA SW
MI_61-908

9.75"
9.88"

Flowshark AG

Site is located within Intersection of SE  
24th St and 76th Ave SE

Drive / 
Walk

7.55"
0.25"2.33"

01/08/2016 @ 9::00

Smooth, slight ripples

None

Not Investigated

1.88
0.00"

3.1'

Does not apply

Does not apply
Does not apply
Does not apply

Does not apply

Standard Ring
Ultrasonic Depth, Doppler Velocity, Pressure Depth

0.00'
N/A

 47.589175°, -122.237738°

0.25"+/-

166.213.6.134

21006

Concrete / Good

Not Investigated

Site Installed 01/08/2016

VCP / Good

x

P
ip

e 
09

.8
8"

 X
  0

9.
75

"
  d

ia
m

et
er

.

M
.H

 3
.1

 ft
. d

ee
p

flow
dir.

Inlet 
09.88" x 09.75"

Outlet
09.88" x 09.88"

Sensors

61-908
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

1/21/2016 00:15 3.46 12:35 5.50 4.24 04:00 2.12 10:50 3.38 2.90 01:15 0.234 11:55 0.625 0.409 54617
1/22/2016 23:55 3.73 08:35 4.62 4.31 21:05 2.13 08:45 3.25 2.53 23:55 0.270 08:35 0.502 0.358 47854
1/23/2016 04:45 3.30 08:50 4.62 4.08 04:25 1.99 10:30 3.17 2.50 04:25 0.202 16:05 0.449 0.331 44278
1/24/2016 23:40 3.20 10:20 4.51 3.82 23:55 1.88 06:25 2.72 2.32 23:55 0.183 10:50 0.373 0.282 37666
1/25/2016 04:15 2.73 08:50 4.31 3.25 01:40 1.55 12:40 2.44 2.18 02:20 0.129 08:50 0.345 0.213 28534
1/26/2016 01:55 2.43 08:45 4.14 3.22 03:55 1.22 09:35 2.47 2.11 03:55 0.080 08:45 0.324 0.209 27897
1/27/2016 04:10 2.56 20:40 4.26 3.33 02:40 1.45 23:20 3.10 2.24 02:40 0.106 23:15 0.391 0.231 30874
1/28/2016 02:20 3.70 07:25 4.85 4.10 22:20 2.15 08:00 3.34 2.95 22:35 0.277 07:25 0.548 0.394 52696
1/29/2016 23:10 3.26 09:25 4.24 3.80 23:15 1.92 10:10 2.88 2.36 23:15 0.193 09:35 0.370 0.285 38061
1/30/2016 23:20 2.84 13:20 4.03 3.30 04:05 1.75 14:00 2.50 2.16 04:05 0.156 14:00 0.311 0.216 28838
1/31/2016 05:00 2.41 09:40 3.88 3.00 23:40 1.49 12:35 2.33 2.04 23:40 0.099 09:40 0.273 0.180 24104
2/1/2016 01:15 2.34 07:45 3.97 3.13 02:50 1.24 11:55 2.46 2.06 01:05 0.080 11:55 0.299 0.194 25926
2/2/2016 03:55 2.39 14:20 5.77 2.95 05:15 1.24 14:10 3.34 2.03 05:15 0.081 14:20 0.675 0.179 23979
2/3/2016 02:35 2.37 14:00 14.20 3.41 00:05 1.29 14:00 3.35 2.09 01:15 0.085 14:00 1.137 0.228 30531
2/4/2016 05:00 2.76 08:40 4.11 3.21 04:40 1.62 08:40 2.40 2.13 04:45 0.128 08:40 0.321 0.205 27355
2/5/2016 02:00 2.43 08:35 4.11 2.98 00:20 1.58 08:15 2.33 2.02 02:00 0.107 08:35 0.309 0.178 23751
2/6/2016 05:55 2.40 09:10 3.85 2.84 04:00 1.43 10:35 2.32 1.97 04:00 0.092 09:10 0.265 0.162 21616
2/7/2016 01:45 2.27 12:50 3.56 2.72 23:35 1.24 09:50 2.29 1.89 02:25 0.080 12:50 0.249 0.147 19597
2/8/2016 03:35 2.16 07:15 3.45 2.64 00:10 1.32 08:35 2.37 1.88 02:15 0.075 08:35 0.239 0.140 18778
2/9/2016 04:05 2.04 08:10 3.42 2.55 03:10 1.31 10:45 2.30 1.80 03:45 0.069 08:10 0.231 0.128 17176

2/10/2016 04:35 1.83 11:15 4.09 2.57 02:25 1.13 07:05 2.30 1.82 04:35 0.053 11:15 0.284 0.133 17719
2/11/2016 03:20 1.94 23:15 3.61 2.64 02:30 1.12 08:45 2.34 1.83 02:30 0.055 23:10 0.251 0.138 18483
2/12/2016 00:00 3.12 12:35 4.34 4.01 00:05 1.75 10:25 3.20 2.42 00:05 0.164 12:35 0.452 0.314 41957
2/13/2016 05:15 3.29 14:40 4.25 3.71 23:45 1.76 15:00 2.58 2.23 23:45 0.177 15:00 0.342 0.260 34783
2/14/2016 05:05 2.92 10:40 4.10 3.40 00:05 1.75 10:30 2.51 2.17 02:25 0.162 10:40 0.331 0.226 30250
2/15/2016 03:35 2.79 08:10 3.91 3.34 03:40 1.63 11:05 2.42 2.13 03:40 0.132 11:35 0.292 0.217 28980
2/16/2016 23:40 2.70 07:15 4.02 3.22 01:40 1.57 09:05 2.50 2.12 23:40 0.135 07:15 0.319 0.205 27401
2/17/2016 03:10 2.47 20:05 4.02 3.11 01:35 1.51 20:35 2.57 2.08 02:40 0.106 20:20 0.315 0.194 25953
2/18/2016 23:55 2.90 08:35 3.94 3.33 05:00 1.84 12:35 2.52 2.17 05:00 0.167 08:35 0.313 0.219 29252
2/19/2016 02:25 2.61 09:25 4.01 3.47 02:25 1.70 07:40 2.81 2.19 02:25 0.122 07:40 0.340 0.235 31463
2/20/2016 05:35 2.76 08:10 4.08 3.25 03:30 1.70 07:15 2.54 2.14 03:30 0.140 07:15 0.328 0.209 27887
2/21/2016 02:55 2.47 09:20 3.87 3.02 05:25 1.29 09:40 2.38 2.03 23:45 0.087 12:35 0.283 0.182 24306
2/22/2016 05:10 2.31 06:40 3.84 2.82 05:00 1.23 09:45 2.38 1.95 03:45 0.077 06:35 0.280 0.159 21264
2/23/2016 02:30 2.17 07:25 3.58 2.67 23:35 1.21 07:00 2.24 1.87 04:50 0.073 07:25 0.249 0.142 18936
2/24/2016 02:00 2.03 07:20 3.50 2.55 03:45 1.22 08:40 2.32 1.79 03:45 0.062 07:20 0.236 0.127 17017
2/25/2016 02:55 1.90 07:30 3.48 2.50 02:00 0.98 08:15 2.32 1.73 02:00 0.048 07:30 0.241 0.120 16090
2/26/2016 02:45 1.81 08:00 3.30 2.52 03:00 0.80 21:20 2.24 1.72 03:00 0.035 08:00 0.214 0.122 16328
2/27/2016 05:20 2.14 10:10 3.24 2.57 05:20 1.04 09:25 2.25 1.75 05:20 0.057 10:15 0.214 0.126 16793
2/28/2016 04:00 1.89 10:05 4.03 2.77 04:35 0.94 10:00 2.28 1.85 03:15 0.044 10:00 0.294 0.152 20303
2/29/2016 23:50 2.36 07:40 3.83 2.84 23:50 1.27 12:05 2.35 1.99 23:50 0.079 07:40 0.280 0.164 21860
3/1/2016 01:15 2.33 09:10 4.36 3.31 00:25 1.25 09:05 3.10 2.10 00:35 0.079 09:10 0.446 0.215 28713
3/2/2016 02:55 3.09 07:20 4.14 3.46 02:00 1.74 07:25 2.55 2.18 03:00 0.167 07:25 0.331 0.232 30960
3/3/2016 23:25 2.70 07:50 4.11 3.23 02:15 1.57 08:30 2.56 2.11 03:30 0.125 08:30 0.326 0.205 27410
3/4/2016 02:00 2.35 08:10 3.78 3.00 04:05 1.53 10:45 2.43 2.04 02:00 0.098 07:55 0.270 0.180 24127
3/5/2016 01:05 2.43 10:20 3.83 3.12 00:25 1.41 08:20 2.39 2.11 01:10 0.101 10:20 0.278 0.196 26179
3/6/2016 04:05 2.34 14:25 4.06 3.14 00:40 1.31 14:25 2.41 2.05 00:40 0.088 14:25 0.317 0.194 25922

Daily Tabular Report

Daily Tabular Report For The Period 1/21/2016 - 7/21/2016

MI_61-908, Pipe Height: 9.880001 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

3/7/2016 03:40 2.42 13:45 5.86 3.44 03:40 1.64 13:40 3.25 2.19 03:40 0.106 13:40 0.676 0.238 31830
3/8/2016 03:05 2.58 07:10 3.94 3.15 01:50 1.50 14:25 2.42 2.09 01:30 0.119 07:10 0.303 0.197 26308
3/9/2016 03:45 2.43 20:05 4.17 3.40 03:15 1.41 20:05 3.22 2.29 04:25 0.097 20:05 0.439 0.244 32680

3/10/2016 23:50 3.50 01:15 4.30 3.84 03:10 1.97 08:30 3.06 2.37 03:10 0.225 08:30 0.434 0.290 38785
3/11/2016 05:10 3.06 07:45 4.01 3.55 20:35 1.96 07:45 2.56 2.22 02:55 0.185 07:45 0.331 0.244 32631
3/12/2016 23:50 3.05 10:25 3.87 3.50 01:55 1.84 09:30 3.01 2.20 23:20 0.170 09:30 0.370 0.238 31845
3/13/2016 02:25 2.70 10:15 3.96 3.50 01:10 1.75 10:15 2.90 2.21 02:10 0.141 10:15 0.369 0.240 32069
3/14/2016 23:50 2.62 06:20 3.97 3.32 02:20 1.59 06:10 2.70 2.14 02:20 0.132 06:20 0.327 0.216 28870
3/15/2016 23:05 2.38 07:55 3.92 2.98 23:40 1.43 07:50 2.91 2.06 23:05 0.092 07:50 0.357 0.181 24165
3/16/2016 23:35 2.29 06:10 3.72 2.76 23:45 1.18 08:50 2.45 1.94 23:45 0.071 06:10 0.258 0.154 20622
3/17/2016 23:40 2.10 06:45 3.82 2.62 22:40 1.22 06:45 2.35 1.88 22:40 0.073 06:45 0.284 0.139 18583
3/18/2016 02:40 1.96 07:55 3.80 2.46 02:25 1.06 07:55 2.38 1.75 02:30 0.051 07:55 0.286 0.119 15885
3/19/2016 02:55 1.78 07:40 3.74 2.36 02:15 0.96 14:50 2.40 1.69 02:15 0.045 07:40 0.259 0.109 14602
3/20/2016 02:50 1.66 11:40 3.21 2.33 03:55 0.73 11:35 2.24 1.72 03:50 0.029 11:40 0.208 0.110 14671
3/21/2016 02:55 1.68 09:00 3.66 2.56 03:00 0.76 06:40 2.42 1.82 03:00 0.030 06:40 0.269 0.134 17854
3/22/2016 02:45 1.91 06:25 3.73 2.50 03:10 0.93 11:25 2.31 1.75 03:10 0.045 06:25 0.248 0.122 16365
3/23/2016 02:20 1.72 19:15 3.44 2.45 03:30 0.90 19:45 2.24 1.72 00:05 0.039 19:15 0.233 0.117 15697
3/24/2016 03:10 1.90 07:20 3.45 2.54 03:10 1.10 07:20 2.39 1.73 03:10 0.050 07:20 0.252 0.123 16440
3/25/2016 03:15 2.13 06:45 3.41 2.66 01:30 1.08 06:45 2.25 1.59 01:30 0.060 06:45 0.234 0.119 15947
3/26/2016 04:30 2.04 12:25 3.27 2.58 04:55 1.09 12:25 2.17 1.59 04:55 0.062 12:25 0.213 0.114 15210
3/27/2016 04:35 2.06 17:00 4.25 3.03 03:50 1.19 16:25 2.65 1.89 03:45 0.062 16:25 0.348 0.175 23342
3/28/2016 23:40 2.51 05:55 4.12 3.03 23:40 1.30 05:55 2.33 1.95 23:40 0.088 05:55 0.313 0.174 23284
3/29/2016 23:45 2.34 07:30 4.07 2.80 00:20 1.31 06:10 2.25 1.80 23:45 0.086 07:30 0.297 0.145 19412
3/30/2016 02:40 2.13 08:55 4.00 2.68 03:10 1.07 13:25 2.24 1.77 03:10 0.059 08:55 0.282 0.135 18074
3/31/2016 23:55 1.90 12:55 5.67 2.55 23:55 0.99 12:55 3.36 1.80 23:55 0.045 12:55 0.677 0.131 17495
4/1/2016 02:10 1.67 06:50 3.49 2.35 03:30 0.77 06:30 2.27 1.73 02:15 0.032 09:00 0.219 0.111 14870
4/2/2016 03:30 1.61 08:15 3.97 2.27 03:30 0.74 08:15 2.38 1.78 03:30 0.027 08:15 0.303 0.108 14470
4/3/2016 01:45 1.54 08:25 4.05 2.28 02:20 0.64 08:25 2.47 1.72 01:45 0.023 08:25 0.324 0.108 14377
4/4/2016 23:25 1.83 12:30 5.91 2.54 00:30 1.21 12:35 3.39 1.91 23:40 0.065 12:30 0.710 0.138 18453
4/5/2016 03:00 1.67 07:30 3.26 2.31 02:35 0.72 07:00 2.34 1.79 02:35 0.029 07:30 0.222 0.113 15104
4/6/2016 02:55 1.58 08:55 3.84 2.34 03:00 0.74 09:05 2.55 1.84 03:00 0.028 09:05 0.289 0.118 15838
4/7/2016 00:55 1.58 12:35 6.45 2.48 02:15 0.91 12:10 3.38 1.83 02:15 0.036 12:40 0.750 0.139 18554
4/8/2016 03:30 1.52 07:50 3.38 2.21 02:20 0.62 06:35 2.37 1.67 02:20 0.021 07:50 0.233 0.099 13290
4/9/2016 01:45 1.38 11:20 3.25 2.17 03:25 0.64 09:20 2.29 1.66 03:25 0.020 11:20 0.219 0.097 12912

4/10/2016 01:55 1.39 07:10 3.24 2.16 02:15 0.50 13:50 2.32 1.62 02:15 0.016 07:10 0.220 0.095 12684
4/11/2016 01:40 1.35 10:15 7.27 2.22 01:30 0.45 09:55 3.32 1.66 03:45 0.013 10:15 0.803 0.109 14596
4/12/2016 01:50 1.31 18:25 3.54 2.26 04:20 0.42 19:25 2.37 1.69 04:20 0.012 18:25 0.245 0.108 14496
4/13/2016 02:25 1.50 13:25 5.57 2.40 03:20 0.66 13:40 3.41 1.77 03:25 0.023 13:40 0.646 0.132 17591
4/14/2016 00:00 1.67 06:35 3.95 2.17 00:40 0.69 07:10 2.54 1.65 00:40 0.026 07:10 0.318 0.095 12654
4/15/2016 03:05 1.39 08:55 6.15 2.23 03:50 0.51 08:05 3.19 1.57 03:50 0.016 09:00 0.686 0.108 14435
4/16/2016 02:15 1.38 16:00 2.86 2.05 01:40 0.50 16:55 2.05 1.43 01:40 0.015 08:40 0.165 0.077 10281
4/17/2016 03:25 1.25 16:10 2.97 2.03 23:30 0.60 09:55 2.27 1.54 23:30 0.021 09:55 0.184 0.082 10936
4/18/2016 02:35 1.27 05:45 3.30 2.04 03:15 0.44 05:45 2.29 1.51 03:15 0.011 05:45 0.228 0.083 11052
4/19/2016 02:25 1.32 09:00 6.20 2.25 04:15 0.43 08:30 3.11 1.55 04:15 0.012 08:25 0.686 0.110 14687
4/20/2016 01:50 1.28 06:40 3.70 2.02 02:20 0.50 06:40 2.42 1.53 02:20 0.014 06:40 0.281 0.082 11009
4/21/2016 01:00 1.27 06:05 3.67 1.98 04:15 0.46 06:05 2.28 1.49 03:50 0.013 06:05 0.261 0.078 10388
4/22/2016 01:05 1.26 06:50 3.36 1.96 04:00 0.44 09:40 2.27 1.48 04:00 0.012 07:25 0.206 0.076 10125
4/23/2016 02:55 1.15 08:45 3.42 1.92 03:05 0.39 07:50 2.29 1.40 03:15 0.009 07:50 0.208 0.070 9412
4/24/2016 03:50 1.22 08:35 3.92 2.27 03:45 0.31 09:10 2.40 1.52 03:45 0.007 08:35 0.297 0.102 13631
4/25/2016 23:50 1.76 13:35 6.29 2.51 03:50 0.83 12:40 3.18 1.69 03:50 0.037 13:35 0.700 0.129 17182
4/26/2016 01:45 1.50 07:25 3.76 2.15 02:55 0.62 07:25 2.34 1.47 02:55 0.022 07:25 0.278 0.085 11358
4/27/2016 03:40 1.33 07:05 3.66 2.09 00:50 0.50 10:25 2.36 1.46 00:50 0.015 07:05 0.262 0.082 10984
4/28/2016 02:30 1.33 13:35 6.96 2.37 02:40 0.41 12:20 3.13 1.54 02:40 0.011 13:35 0.729 0.124 16595
4/29/2016 02:10 1.38 10:10 3.38 2.05 02:00 0.47 10:10 2.11 1.44 02:00 0.014 10:10 0.216 0.078 10430
4/30/2016 02:50 1.37 12:15 3.17 2.00 03:10 0.50 07:50 1.99 1.35 03:10 0.015 08:25 0.171 0.071 9482
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

5/1/2016 02:50 1.31 09:30 3.09 2.05 02:50 0.45 06:50 2.03 1.45 02:50 0.012 06:50 0.176 0.080 10659
5/2/2016 01:45 1.24 06:35 3.61 2.08 01:45 0.40 06:35 2.32 1.48 01:45 0.010 06:35 0.261 0.083 11156
5/3/2016 02:40 1.37 07:35 3.58 2.01 01:35 0.46 07:20 2.43 1.43 01:35 0.013 07:35 0.264 0.077 10294
5/4/2016 02:20 1.22 05:55 3.53 2.04 03:25 0.32 07:15 2.11 1.45 03:25 0.008 05:55 0.227 0.080 10688
5/5/2016 01:55 1.23 06:05 3.53 2.02 02:55 0.42 09:30 2.27 1.41 02:55 0.011 06:05 0.233 0.077 10272
5/6/2016 04:20 1.32 06:25 3.06 1.97 01:45 0.40 07:15 2.40 1.39 01:45 0.011 07:15 0.196 0.072 9576
5/7/2016 02:55 1.32 08:30 2.95 1.96 01:20 0.42 17:45 2.05 1.40 01:20 0.012 08:30 0.159 0.072 9598
5/8/2016 02:45 1.26 09:20 2.99 2.02 02:35 0.37 17:55 2.11 1.37 02:35 0.010 09:20 0.154 0.074 9940
5/9/2016 03:15 1.30 06:00 3.19 2.05 02:00 0.45 06:00 2.39 1.40 03:20 0.013 06:00 0.226 0.077 10302

5/10/2016 01:30 1.29 05:50 3.18 2.12 02:40 0.41 05:50 2.40 1.42 02:40 0.012 05:50 0.227 0.082 10921
5/11/2016 02:15 1.26 06:30 3.19 2.10 03:05 0.37 06:45 2.06 1.40 03:05 0.010 06:45 0.188 0.079 10624
5/12/2016 01:50 1.34 08:15 3.11 2.06 03:05 0.41 08:10 2.32 1.43 03:05 0.011 06:50 0.189 0.079 10532
5/13/2016 01:25 1.25 06:55 3.19 1.97 01:10 0.38 06:20 2.01 1.32 01:10 0.010 06:25 0.180 0.068 9102
5/14/2016 01:25 1.27 16:00 2.84 1.99 04:15 0.44 15:45 2.05 1.30 04:15 0.011 18:25 0.158 0.068 9098
5/15/2016 04:20 1.29 09:35 3.00 2.03 02:20 0.48 07:45 1.97 1.39 02:20 0.013 09:35 0.166 0.075 10059
5/16/2016 02:20 1.26 06:10 3.07 2.05 02:20 0.37 09:30 2.21 1.44 02:20 0.009 06:10 0.181 0.079 10524
5/17/2016 01:20 1.22 06:20 3.33 2.00 00:35 0.36 06:20 2.17 1.43 00:35 0.009 06:20 0.218 0.077 10271
5/18/2016 02:20 1.16 06:40 3.00 1.97 00:25 0.40 09:25 2.20 1.44 00:25 0.010 06:15 0.179 0.075 10061
5/19/2016 04:00 1.77 18:20 4.04 2.53 15:40 0.94 18:20 3.02 1.75 15:40 0.043 18:20 0.395 0.129 17291
5/20/2016 03:40 1.93 06:50 3.51 2.37 23:35 1.03 07:00 2.17 1.66 23:35 0.052 07:00 0.230 0.106 14204
5/21/2016 01:45 1.60 08:05 3.58 2.31 03:50 0.67 09:25 2.24 1.57 03:50 0.025 08:05 0.240 0.100 13360
5/22/2016 03:00 1.54 09:40 3.33 2.19 23:15 0.72 08:35 2.07 1.54 01:50 0.028 09:40 0.208 0.090 12082
5/23/2016 03:00 1.42 07:00 3.22 2.13 03:00 0.52 06:45 2.15 1.50 03:00 0.016 06:45 0.193 0.086 11486
5/24/2016 01:45 1.35 06:40 3.02 2.08 03:15 0.49 08:40 2.35 1.48 03:15 0.015 08:40 0.177 0.082 10930
5/25/2016 02:50 1.28 07:30 3.30 2.04 02:00 0.41 11:55 2.29 1.46 02:00 0.011 07:30 0.195 0.079 10621
5/26/2016 03:15 1.28 06:50 3.52 2.05 02:55 0.40 06:25 2.03 1.46 02:55 0.011 06:50 0.217 0.080 10724
5/27/2016 01:10 1.28 07:40 3.68 2.20 00:35 0.46 07:40 2.69 1.48 00:35 0.012 07:40 0.310 0.088 11817
5/28/2016 01:45 1.41 07:30 3.02 2.01 04:15 0.50 07:30 2.33 1.36 01:20 0.016 07:30 0.205 0.072 9569
5/29/2016 03:05 1.25 09:40 3.56 2.08 03:05 0.32 09:40 2.33 1.42 03:05 0.008 09:40 0.257 0.081 10860
5/30/2016 01:30 1.43 11:40 3.19 2.09 03:55 0.50 12:40 2.05 1.44 03:55 0.015 11:40 0.185 0.081 10810
5/31/2016 02:30 1.36 06:35 3.10 2.18 02:40 0.47 05:25 2.15 1.44 02:40 0.013 05:25 0.192 0.086 11434
6/1/2016 03:45 1.43 07:00 2.99 2.06 01:10 0.58 10:15 2.14 1.48 01:10 0.019 07:50 0.178 0.080 10735
6/2/2016 04:00 1.30 05:50 3.29 2.07 01:10 0.51 06:15 2.11 1.46 01:10 0.014 05:50 0.199 0.081 10856
6/3/2016 03:35 1.22 07:35 3.63 2.02 03:35 0.30 07:35 2.18 1.39 03:35 0.007 07:35 0.246 0.075 10019
6/4/2016 01:35 1.26 08:15 2.86 1.97 01:45 0.37 10:45 2.20 1.41 01:45 0.010 08:45 0.160 0.073 9714
6/5/2016 02:45 1.32 08:20 2.85 2.01 03:25 0.44 06:25 2.06 1.42 03:25 0.012 08:20 0.162 0.076 10099
6/6/2016 01:25 1.21 07:40 3.42 2.01 03:10 0.39 07:40 2.26 1.44 03:10 0.010 07:40 0.235 0.078 10413
6/7/2016 02:20 1.24 06:30 3.27 2.00 02:25 0.35 08:00 2.13 1.41 02:25 0.009 06:30 0.197 0.075 10061
6/8/2016 02:50 1.27 06:55 3.71 2.02 02:45 0.43 06:55 2.58 1.42 02:45 0.011 06:55 0.301 0.077 10280
6/9/2016 03:25 1.21 07:15 3.46 2.00 01:25 0.40 07:15 2.27 1.44 01:25 0.010 07:15 0.240 0.077 10228

6/10/2016 04:15 1.24 05:35 3.73 2.03 00:55 0.53 05:35 2.23 1.40 02:50 0.016 05:35 0.262 0.076 10099
6/11/2016 01:20 1.25 11:05 3.52 2.04 02:15 0.46 09:05 2.02 1.41 01:50 0.012 11:05 0.213 0.076 10114
6/12/2016 03:35 1.20 07:45 3.18 1.96 04:40 0.40 08:55 2.31 1.36 04:40 0.011 07:45 0.199 0.071 9492
6/13/2016 00:50 1.24 06:30 3.90 2.00 02:40 0.36 06:30 2.20 1.38 02:40 0.009 06:30 0.275 0.075 9966
6/14/2016 02:05 1.21 07:20 3.20 2.01 03:40 0.39 07:15 2.15 1.42 03:40 0.010 07:15 0.180 0.076 10176
6/15/2016 03:05 1.20 13:25 6.32 2.14 01:30 0.48 13:15 3.18 1.43 04:00 0.014 13:20 0.706 0.092 12364
6/16/2016 03:05 1.20 05:50 3.34 1.96 03:10 0.32 07:00 2.27 1.41 03:10 0.008 07:00 0.227 0.073 9732
6/17/2016 04:00 1.14 07:30 3.57 1.95 01:25 0.39 07:30 2.00 1.35 01:25 0.009 07:30 0.221 0.070 9301
6/18/2016 04:55 1.49 09:10 3.35 2.11 04:55 0.58 07:25 2.07 1.47 04:55 0.019 09:10 0.190 0.080 10668
6/19/2016 03:05 1.47 09:25 2.91 2.03 03:10 0.54 10:05 1.99 1.41 03:10 0.017 09:30 0.156 0.074 9945
6/20/2016 01:25 1.17 06:50 3.70 2.07 02:35 0.40 06:50 2.20 1.45 02:35 0.010 06:50 0.255 0.082 10933
6/21/2016 23:40 1.59 07:20 3.55 2.40 23:15 0.85 07:20 2.41 1.61 23:45 0.035 07:20 0.265 0.107 14256
6/22/2016 01:00 1.41 07:00 3.63 2.12 03:25 0.50 07:00 2.35 1.43 03:25 0.015 07:00 0.266 0.082 10951
6/23/2016 01:50 1.30 06:20 3.70 2.23 02:40 0.47 06:20 2.64 1.54 03:35 0.014 06:20 0.306 0.095 12726
6/24/2016 02:15 1.84 07:25 3.33 2.39 15:55 0.84 18:10 2.22 1.58 15:55 0.037 18:10 0.224 0.103 13829
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(in)
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(ft/s)
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(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

6/25/2016 03:15 1.60 08:50 2.95 2.16 02:55 0.67 07:15 2.28 1.46 02:55 0.025 07:15 0.184 0.084 11176
6/26/2016 02:40 1.41 09:10 2.92 2.08 02:30 0.54 07:45 2.24 1.47 02:30 0.017 07:45 0.184 0.081 10763
6/27/2016 02:30 1.19 07:00 3.66 2.09 02:30 0.42 07:00 2.57 1.42 02:30 0.010 07:00 0.294 0.081 10782
6/28/2016 01:40 1.29 12:50 5.93 2.10 01:30 0.51 12:45 3.30 1.42 01:35 0.016 12:50 0.653 0.086 11547
6/29/2016 04:00 1.16 07:05 3.07 2.01 01:50 0.37 08:15 2.35 1.35 03:10 0.008 07:05 0.184 0.073 9779
6/30/2016 02:30 1.19 07:00 3.00 2.02 01:55 0.34 08:05 2.28 1.34 01:55 0.009 08:05 0.174 0.071 9528
7/1/2016 03:10 1.23 08:35 3.31 1.98 02:30 0.35 08:35 2.11 1.39 02:30 0.009 08:35 0.210 0.072 9662
7/2/2016 01:15 1.23 09:25 2.68 1.89 01:00 0.36 06:50 2.06 1.30 01:00 0.009 09:25 0.135 0.063 8384
7/3/2016 02:25 1.21 09:10 2.87 1.87 02:05 0.33 09:15 2.02 1.29 02:05 0.008 09:15 0.162 0.063 8363
7/4/2016 02:40 1.20 08:05 3.38 1.90 02:35 0.38 08:00 2.02 1.30 02:35 0.010 08:05 0.203 0.065 8634
7/5/2016 00:50 1.20 08:10 3.61 1.95 03:45 0.33 14:10 2.02 1.37 03:45 0.008 08:10 0.219 0.071 9431
7/6/2016 04:00 1.25 09:30 3.62 1.99 04:10 0.43 07:30 2.15 1.36 00:40 0.012 09:30 0.234 0.072 9668
7/7/2016 03:55 1.24 18:00 2.92 1.98 02:40 0.38 08:00 2.22 1.37 02:40 0.010 08:00 0.179 0.071 9556
7/8/2016 01:30 1.27 08:10 3.06 2.05 01:55 0.42 08:05 2.06 1.35 01:55 0.011 08:10 0.184 0.073 9791
7/9/2016 04:10 1.42 08:20 2.70 2.00 05:00 0.50 06:15 2.01 1.34 05:00 0.015 11:25 0.140 0.069 9202

7/10/2016 02:25 1.28 09:45 2.86 1.97 04:30 0.38 21:05 1.96 1.33 04:30 0.010 08:15 0.148 0.070 9298
7/11/2016 01:30 1.20 05:50 3.39 2.00 01:50 0.39 05:50 2.08 1.37 01:50 0.010 05:50 0.214 0.073 9766
7/12/2016 01:15 1.23 06:50 2.98 1.97 03:10 0.34 06:50 2.16 1.41 03:10 0.009 06:50 0.187 0.075 9960
7/13/2016 02:25 1.19 08:20 3.69 1.95 01:20 0.40 18:55 2.17 1.36 01:20 0.010 08:20 0.249 0.070 9423
7/14/2016 02:25 1.21 06:55 3.35 1.95 01:40 0.36 08:10 2.02 1.32 01:40 0.009 06:55 0.202 0.068 9135
7/15/2016 02:00 1.18 07:40 3.07 1.93 00:35 0.40 07:35 2.22 1.36 00:35 0.010 07:35 0.183 0.069 9188
7/16/2016 02:40 1.23 09:45 2.69 1.89 03:25 0.40 09:45 2.07 1.28 03:25 0.011 09:45 0.155 0.063 8378
7/17/2016 04:05 1.13 08:05 2.80 1.88 02:55 0.38 08:05 2.19 1.33 02:55 0.009 08:05 0.173 0.065 8736
7/18/2016 02:50 1.17 09:20 2.97 1.92 00:40 0.40 06:20 2.08 1.36 02:05 0.010 06:20 0.166 0.069 9226
7/19/2016 01:15 1.15 06:00 3.09 1.93 01:05 0.40 07:55 2.35 1.33 01:05 0.010 06:00 0.202 0.068 9059
7/20/2016 02:15 1.16 07:25 3.42 1.96 03:50 0.37 09:45 2.10 1.35 03:50 0.009 07:25 0.207 0.071 9491
7/21/2016 02:50 1.15 07:40 3.04 1.97 00:35 0.37 07:25 2.20 1.38 00:35 0.009 07:25 0.192 0.073 9702

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total ft3)

Avg
Total    

2.48
   

1.69
3092452

0.126

Report Summary For The Period 1/21/2016 - 7/21/2016
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Site Commentary

Site Information

MI_S11

Pipe Dimensions (in)  24.38

Silt Level 0

Overview

Site MI_S11  functioned in a sub critical flow regime and operates in a normal free 
flow condition during the period Thursday, January 21, 2016 to Thursday, July 21, 
2016.  Flow depth and velocity measurements recorded by the flow monitor are 
consistent with field confirmations conducted to date and support the relative accuracy 
of the flow monitor at this location.

Observations

Average flow depth, velocity, and quantity data observed during Thursday, January 
21, 2016  to Thursday, July 21, 2016 , along with observed minimum and maximum 
data, are provided in the following table.  The minimum and maximum data points 
reported below are based on 5 minute data intervals. Based on the average recorded 
depth of 8.28 , this site flows at approximately 34% full.

Observed Flow Conditions

Item
Depth
(in)

Velocity
(ft/s)

Quantity
(MGD)

 Average 8.28 8.28 0.610

 Minimum 5.32  0.35  0.121

 Maximum 13.81 13.81 1.912

Time of Minimum 7/7/2016 4:00 AM 5/30/2016 3:45 AM 7/7/2016 4:00 AM

Time of 
Maximum

6/23/2016 10:35 
AM

6/23/2016 10:30 
AM

6/23/2016 10:30 
AM

Data Quality

Data uptime observed during the Thursday, January 21, 2016  to the Thursday, July 
21, 2016  monitoring period is provided in the table below.   Based upon the quality 
and consistency of the observed flow depth and velocity data, the Continuity equation 
was used to calculate flow rate and quantities during the monitoring period. 

Percent Uptime

 Depth (mm) 100

 Velocity (m/s) 100

 Quantity (l/s) 100
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ADS Site Report
FM Initials:Project Name:

Site Name: Monitor Series:

City / State:

Access: Type of

System:

Sanitary

Access Map Site Map

Investigation Information:
Manhole Depth:

Manhole Material / 

Pipe Material / Condition:

Mini System Commercial

Telephone Information:

Access Pole #:

Distance From Manhole:

Road Cut Length:

Trench Length: Feet

Feet
Feet

Date/Time of Investigation:

Site Hydraulics:

Upstream Input: (L/S, P/S)

Upstream Manhole:

Downstream Manhole:

Depth of Flow:

Range (Air DOF):

Peak Velocity:

Silt:

fps

+/-

Cross Section Planar

Installation Information

Installation Type:
Sensors Devices:
Surcharge Height:
Rain Guage Zone:

Backup Yes No ? Distance
Trunk
Lift / Pump Station
WWTP
Other

QF 675007 Rev A0
Uncontrolled Copy

Monitor S/N:

GPS Coordinates:

Pipe Height:

Pipe Width:

IP Address:

Manhole #:

Quality Form

Address/Location:

Storm Combined
X

Manhole Information:Investigation Information:

Condition

Character:

TrunkResidential Industrial

Other Information:

Additional Site Information / Comments:

x
x
x
x

Effective Date 09/09/2003

x

Mercer Island TFM Mercer Island, WA SW
MI_S-11

24.50"
24.38"

Flowshark AG

Site is located on North bound left lane of  
N Mercer Way 

(Closest instersection 77th Ave SE and N Mercer Way)

Drive / 
Walk

17.27"
0.13"7.11"

02/25/2016 @ 13::00

Laminar Flow

None

Not Investigated

1.11
0.00"

18.5'

Does not apply

Does not apply
Does not apply
Does not apply

Does not apply

Standard Ring
Ultrasonic Depth, Doppler Velocity, Pressure Depth

0.00'
N/A

 47.589436°,  -122.235152°

0.13"+/-

166.213.6.134

21479

Concrete / Good

Not Investigated

Site Installed 02/25/2016
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

1/21/2016 02:10 8.57 11:55 13.00 10.88 02:00 1.00 12:00 1.51 1.29 02:00 0.661 12:00 1.720 1.194 159576
1/22/2016 04:05 9.43 07:55 12.09 10.48 01:55 1.13 07:45 1.48 1.27 23:55 0.850 07:45 1.523 1.103 147415
1/23/2016 05:25 8.36 10:45 11.93 10.25 03:25 0.96 11:35 1.44 1.24 04:15 0.619 10:50 1.468 1.055 140999
1/24/2016 05:00 8.69 10:45 10.76 9.72 02:50 1.02 10:05 1.33 1.18 05:20 0.692 10:05 1.187 0.931 124428
1/25/2016 05:25 8.04 08:00 10.33 9.13 04:00 0.92 08:20 1.27 1.10 05:25 0.562 08:20 1.077 0.794 106132
1/26/2016 04:00 7.47 07:55 10.39 9.06 03:10 0.80 07:50 1.30 1.06 03:40 0.439 07:50 1.107 0.770 102981
1/27/2016 03:40 7.59 22:40 11.78 9.41 03:35 0.80 22:10 1.40 1.11 03:55 0.448 22:40 1.395 0.851 113759
1/28/2016 23:40 9.70 07:35 12.93 11.08 23:40 1.16 06:50 1.52 1.34 23:40 0.907 07:40 1.697 1.250 167075
1/29/2016 04:05 8.69 09:05 11.23 9.82 05:10 1.01 10:40 1.39 1.18 05:10 0.690 10:40 1.298 0.945 126345
1/30/2016 04:40 8.01 10:35 10.36 9.15 03:10 0.90 11:50 1.26 1.07 04:45 0.550 10:35 1.070 0.782 104498
1/31/2016 04:25 7.52 10:10 10.01 8.86 05:00 0.79 10:30 1.21 1.02 05:00 0.438 10:30 0.982 0.719 96084
2/1/2016 02:00 7.36 09:30 10.71 9.06 01:40 0.78 08:00 1.30 1.07 02:00 0.424 09:25 1.154 0.772 103183
2/2/2016 03:55 7.37 09:35 10.77 8.71 04:35 0.77 09:25 1.29 1.01 04:35 0.423 09:35 1.157 0.694 92803
2/3/2016 04:10 7.19 19:40 10.17 8.79 03:35 0.74 19:05 1.24 1.03 03:35 0.387 19:25 1.019 0.719 96068
2/4/2016 05:05 7.80 07:55 10.36 9.05 04:45 0.87 07:55 1.26 1.08 04:45 0.505 07:55 1.078 0.772 103246
2/5/2016 03:40 7.35 08:00 10.14 8.73 02:15 0.76 08:00 1.24 1.03 02:15 0.418 08:00 1.026 0.707 94504
2/6/2016 04:30 7.22 10:45 9.91 8.57 02:55 0.77 10:00 1.21 1.00 04:30 0.399 10:05 0.965 0.671 89672
2/7/2016 04:35 7.01 11:10 9.76 8.52 04:25 0.68 11:40 1.16 0.97 04:25 0.341 11:05 0.902 0.647 86481
2/8/2016 03:10 6.96 08:10 9.79 8.38 02:15 0.66 08:05 1.17 0.93 02:15 0.333 08:05 0.916 0.604 80711
2/9/2016 03:50 6.75 08:05 9.77 8.23 02:45 0.58 08:05 1.17 0.92 02:45 0.274 08:05 0.922 0.590 78933

2/10/2016 03:50 6.74 08:10 9.54 8.31 03:10 0.59 08:00 1.14 0.93 03:10 0.284 08:00 0.863 0.601 80304
2/11/2016 04:40 6.77 23:20 10.15 8.41 03:30 0.58 23:15 1.21 0.94 03:30 0.277 23:20 1.006 0.622 83117
2/12/2016 23:55 9.16 10:40 11.99 10.27 00:05 1.06 10:35 1.44 1.23 05:15 0.774 10:35 1.479 1.038 138768
2/13/2016 05:05 8.33 12:00 10.38 9.42 03:55 0.96 09:10 1.28 1.13 05:25 0.616 12:00 1.095 0.855 114289
2/14/2016 04:55 7.97 09:55 10.35 9.16 05:35 0.88 09:50 1.28 1.09 05:35 0.531 09:55 1.091 0.792 105843
2/15/2016 03:25 7.81 10:00 10.03 9.13 01:50 0.84 12:40 1.22 1.07 04:05 0.497 12:40 0.997 0.779 104174
2/16/2016 03:55 7.79 08:50 10.02 8.93 04:30 0.85 08:50 1.22 1.06 04:30 0.499 08:50 0.996 0.745 99623
2/17/2016 03:40 7.48 20:45 11.36 9.02 03:50 0.81 20:45 1.35 1.07 03:50 0.445 20:45 1.298 0.770 102916
2/18/2016 04:10 8.17 08:25 10.30 9.15 03:55 0.93 07:55 1.25 1.09 03:55 0.577 08:25 1.055 0.795 106296
2/19/2016 03:55 7.64 08:45 10.60 9.29 03:25 0.83 09:35 1.29 1.10 03:55 0.466 08:45 1.118 0.821 109713
2/20/2016 04:25 8.00 10:15 10.61 9.15 04:20 0.89 09:55 1.29 1.08 04:20 0.534 09:55 1.132 0.789 105414
2/21/2016 05:15 7.54 10:55 10.14 8.92 05:00 0.79 10:55 1.22 1.04 05:00 0.446 10:55 1.012 0.738 98714
2/22/2016 03:50 7.20 08:15 10.06 8.65 03:15 0.74 08:20 1.20 1.00 03:20 0.390 08:15 0.980 0.677 90490
2/23/2016 03:10 7.10 08:25 10.05 8.61 02:35 0.69 08:25 1.21 0.98 03:10 0.355 08:25 0.993 0.665 88878
2/24/2016 04:00 6.99 08:40 9.79 8.39 03:20 0.63 08:10 1.16 0.95 03:20 0.316 08:40 0.918 0.623 83297
2/25/2016 03:40 6.78 08:25 9.68 8.27 03:20 0.64 08:45 1.20 0.95 03:20 0.305 08:45 0.927 0.610 81549
2/26/2016 03:40 6.67 08:00 9.84 8.28 02:55 0.61 08:00 1.20 0.95 02:55 0.292 08:00 0.952 0.614 82116
2/27/2016 05:05 7.27 10:00 9.79 8.53 04:55 0.76 09:35 1.18 1.00 04:55 0.403 10:00 0.931 0.663 88577
2/28/2016 04:55 6.78 10:35 10.15 8.74 04:55 0.63 10:30 1.23 1.01 04:55 0.300 10:30 1.019 0.703 93966
2/29/2016 03:10 7.61 08:00 10.34 8.78 03:15 0.81 08:20 1.24 1.02 03:15 0.460 08:00 1.038 0.702 93857
3/1/2016 01:55 7.65 07:55 10.67 9.46 01:10 0.79 07:55 1.29 1.10 01:10 0.451 07:55 1.143 0.845 112967
3/2/2016 03:55 8.38 08:00 10.88 9.47 04:15 0.95 07:55 1.32 1.12 04:20 0.612 07:55 1.195 0.851 113810
3/3/2016 03:40 7.98 08:10 10.81 9.17 03:20 0.87 07:40 1.32 1.08 03:20 0.522 07:40 1.184 0.791 105716
3/4/2016 04:20 7.41 07:50 10.34 8.81 02:45 0.79 07:55 1.26 1.04 04:55 0.430 07:55 1.067 0.722 96539
3/5/2016 01:10 7.86 10:05 10.33 9.04 01:05 0.87 10:00 1.28 1.07 01:10 0.510 10:00 1.087 0.768 102710
3/6/2016 04:45 7.43 09:10 10.36 9.10 04:45 0.78 13:25 1.29 1.08 04:45 0.425 13:25 1.094 0.785 104969

Daily Tabular Report

Daily Tabular Report For The Period 1/21/2016 - 7/21/2016

MI_S11, Pipe Height: 24.38 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

3/7/2016 04:15 7.49 08:50 11.16 9.22 04:15 0.78 08:50 1.37 1.09 04:15 0.430 08:50 1.285 0.808 108074
3/8/2016 04:05 7.52 07:50 10.41 8.82 03:40 0.80 07:45 1.27 1.04 03:40 0.442 07:45 1.085 0.722 96535
3/9/2016 03:30 7.61 20:25 11.88 9.64 03:30 0.79 18:10 1.41 1.14 03:30 0.444 20:25 1.437 0.907 121247

3/10/2016 05:20 9.01 07:45 11.16 9.99 03:55 1.09 07:25 1.38 1.22 05:20 0.772 07:25 1.282 0.991 132533
3/11/2016 04:35 8.17 07:50 10.67 9.50 03:55 0.92 07:45 1.33 1.16 03:55 0.573 07:45 1.170 0.885 118334
3/12/2016 04:40 8.26 10:00 10.71 9.38 05:10 0.95 09:55 1.34 1.14 05:10 0.596 09:55 1.190 0.857 114619
3/13/2016 02:25 7.86 10:30 11.35 9.50 02:35 0.89 10:20 1.40 1.16 02:35 0.526 10:25 1.331 0.892 119298
3/14/2016 03:35 7.86 07:20 10.05 9.09 23:50 0.89 07:40 1.25 1.10 03:55 0.537 07:55 1.016 0.791 105687
3/15/2016 02:15 7.42 07:15 9.95 8.71 03:55 0.78 06:35 1.24 1.03 03:55 0.434 06:40 0.987 0.706 94404
3/16/2016 02:45 7.11 07:05 10.16 8.60 02:15 0.74 06:50 1.26 1.01 02:15 0.379 07:10 1.043 0.682 91126
3/17/2016 02:40 6.96 06:55 9.68 8.44 02:45 0.67 08:05 1.20 0.97 02:45 0.335 07:30 0.924 0.643 85897
3/18/2016 03:15 6.93 07:10 9.87 8.34 04:25 0.66 07:10 1.22 0.96 04:25 0.332 07:10 0.976 0.623 83303
3/19/2016 03:15 6.75 09:25 9.52 8.23 03:10 0.62 09:05 1.17 0.94 03:10 0.295 09:05 0.887 0.599 80066
3/20/2016 01:45 7.01 08:35 9.54 8.46 01:50 0.64 09:05 1.16 0.96 01:50 0.321 09:05 0.879 0.637 85117
3/21/2016 02:20 6.86 07:10 9.92 8.54 02:15 0.64 06:55 1.20 0.97 02:15 0.310 07:10 0.962 0.653 87318
3/22/2016 03:15 6.92 07:10 9.78 8.30 02:45 0.65 07:00 1.18 0.94 02:45 0.328 07:10 0.923 0.609 81398
3/23/2016 03:40 6.64 07:00 9.68 8.27 02:10 0.58 07:05 1.18 0.94 02:10 0.277 07:05 0.914 0.605 80858
3/24/2016 03:00 6.75 07:05 10.13 8.29 04:10 0.63 07:00 1.23 0.94 04:10 0.304 07:00 1.016 0.609 81358
3/25/2016 03:25 6.55 07:05 9.67 8.10 02:20 0.59 06:50 1.17 0.90 02:20 0.276 07:05 0.896 0.564 75370
3/26/2016 02:35 6.51 09:30 9.67 8.14 02:40 0.54 08:50 1.15 0.90 02:40 0.250 08:55 0.895 0.568 75979
3/27/2016 04:05 7.07 17:10 11.01 8.92 03:50 0.60 17:10 1.34 1.01 03:50 0.312 17:10 1.239 0.727 97245
3/28/2016 02:55 7.30 06:55 10.32 8.68 03:35 0.73 06:55 1.26 1.00 03:35 0.390 06:55 1.065 0.682 91232
3/29/2016 02:35 6.85 07:00 9.83 8.33 03:25 0.64 07:05 1.19 0.95 03:25 0.311 07:05 0.942 0.614 82074
3/30/2016 03:15 6.71 07:20 9.80 8.27 03:20 0.61 07:15 1.18 0.94 03:20 0.288 07:15 0.918 0.603 80565
3/31/2016 03:10 6.65 07:10 9.72 8.14 04:05 0.58 07:10 1.19 0.91 04:05 0.275 07:10 0.929 0.573 76581
4/1/2016 02:50 6.59 07:10 9.98 8.14 02:00 0.60 07:35 1.20 0.91 03:30 0.281 07:35 0.970 0.575 76807
4/2/2016 03:25 6.50 09:40 9.50 8.06 02:15 0.58 09:30 1.14 0.89 03:20 0.261 09:40 0.869 0.554 74002
4/3/2016 03:30 6.43 09:05 9.51 8.19 04:20 0.53 09:35 1.15 0.90 04:20 0.241 09:35 0.870 0.580 77554
4/4/2016 23:55 7.11 06:45 9.86 8.41 23:55 0.72 06:50 1.17 0.95 23:55 0.369 06:50 0.931 0.620 82911
4/5/2016 03:25 6.51 07:10 9.79 8.15 02:35 0.58 06:55 1.17 0.90 02:40 0.262 07:10 0.925 0.575 76845
4/6/2016 03:10 6.36 06:40 9.69 8.05 02:30 0.52 06:40 1.17 0.87 02:30 0.230 06:40 0.912 0.545 72849
4/7/2016 03:05 6.53 06:40 9.72 8.11 03:45 0.54 06:40 1.16 0.88 03:45 0.246 06:40 0.909 0.550 73589
4/8/2016 02:05 6.56 08:25 9.80 8.06 01:55 0.54 08:20 1.14 0.87 01:55 0.252 08:20 0.904 0.540 72136
4/9/2016 01:55 6.44 09:05 9.46 7.97 01:55 0.51 09:00 1.11 0.85 01:55 0.226 09:00 0.837 0.521 69680

4/10/2016 03:00 6.56 09:00 9.38 8.06 03:45 0.54 08:55 1.09 0.86 04:20 0.247 08:55 0.810 0.538 71976
4/11/2016 01:45 6.42 07:20 9.07 7.92 01:50 0.54 07:15 1.04 0.85 01:50 0.240 07:20 0.742 0.514 68673
4/12/2016 02:55 6.24 17:25 9.52 8.06 02:55 0.49 18:15 1.12 0.86 02:55 0.209 17:25 0.845 0.543 72552
4/13/2016 03:45 6.56 07:05 9.28 7.96 03:45 0.55 06:45 1.07 0.86 03:45 0.251 06:55 0.780 0.522 69774
4/14/2016 03:45 6.67 07:00 9.22 8.01 04:10 0.61 07:00 1.08 0.87 03:45 0.288 07:00 0.784 0.533 71292
4/15/2016 02:55 6.48 07:40 9.20 8.01 04:00 0.52 07:15 1.07 0.86 04:00 0.239 07:40 0.776 0.531 70982
4/16/2016 03:25 6.20 08:45 9.46 7.95 01:35 0.49 08:45 1.08 0.83 03:20 0.208 08:45 0.818 0.509 67990
4/17/2016 03:10 6.21 09:40 9.45 7.98 03:45 0.48 09:25 1.11 0.85 03:45 0.209 09:40 0.830 0.526 70299
4/18/2016 03:40 6.24 07:05 9.61 7.98 03:40 0.48 06:55 1.13 0.86 03:40 0.205 07:05 0.856 0.530 70827
4/19/2016 03:35 6.22 06:50 9.43 7.98 03:30 0.46 06:40 1.11 0.86 03:30 0.198 06:40 0.831 0.532 71105
4/20/2016 02:55 6.33 07:05 9.72 7.97 02:55 0.53 07:05 1.12 0.86 02:55 0.231 07:05 0.875 0.530 70910
4/21/2016 02:55 6.34 07:05 9.91 8.05 01:55 0.48 06:35 1.16 0.87 01:55 0.211 07:05 0.919 0.543 72650
4/22/2016 02:10 6.33 07:00 9.58 7.88 03:50 0.47 07:00 1.13 0.84 03:50 0.207 07:00 0.865 0.511 68354
4/23/2016 04:25 6.11 10:40 9.25 7.82 02:05 0.46 08:40 1.08 0.84 02:35 0.196 10:40 0.794 0.509 68042
4/24/2016 03:40 6.04 11:00 10.57 8.20 04:25 0.45 10:50 1.26 0.90 04:25 0.183 10:50 1.085 0.590 78894
4/25/2016 03:20 6.56 06:45 9.45 8.15 03:10 0.60 06:35 1.12 0.91 03:10 0.276 08:25 0.843 0.575 76920
4/26/2016 01:50 6.29 06:50 9.90 8.00 02:20 0.52 06:40 1.20 0.88 02:20 0.226 06:50 0.959 0.549 73422
4/27/2016 03:35 6.13 06:40 9.62 7.90 01:45 0.53 06:35 1.16 0.87 03:05 0.228 06:35 0.887 0.530 70909
4/28/2016 03:10 6.25 07:10 9.50 7.91 02:45 0.54 06:50 1.14 0.87 03:10 0.231 06:50 0.862 0.531 70922
4/29/2016 02:30 6.25 06:55 9.47 7.86 03:45 0.53 07:05 1.14 0.86 03:45 0.230 07:05 0.852 0.519 69317
4/30/2016 02:15 6.27 09:10 9.43 7.85 02:10 0.51 10:00 1.11 0.85 02:10 0.218 10:00 0.825 0.513 68541
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5/1/2016 03:40 6.21 19:45 9.78 8.00 04:00 0.47 19:40 1.20 0.87 04:00 0.200 19:40 0.939 0.545 72842
5/2/2016 03:45 6.20 07:10 9.68 7.91 03:00 0.51 07:05 1.14 0.86 03:00 0.218 07:10 0.891 0.527 70485
5/3/2016 02:55 6.17 06:40 9.40 7.84 02:55 0.43 06:40 1.14 0.84 02:55 0.180 06:40 0.850 0.506 67677
5/4/2016 02:40 6.12 06:40 9.29 7.86 02:45 0.46 06:30 1.09 0.84 02:45 0.192 06:45 0.803 0.511 68338
5/5/2016 02:55 6.09 06:45 9.55 7.90 03:05 0.46 06:45 1.11 0.85 03:05 0.191 06:45 0.848 0.519 69315
5/6/2016 02:35 6.20 07:05 9.53 7.89 02:00 0.50 07:00 1.14 0.85 02:00 0.211 07:00 0.870 0.519 69317
5/7/2016 02:45 6.17 09:20 9.34 7.82 02:40 0.46 09:15 1.12 0.85 02:45 0.194 09:15 0.825 0.508 67975
5/8/2016 03:55 6.16 09:25 9.29 7.91 01:55 0.48 09:25 1.10 0.86 01:55 0.208 09:25 0.811 0.526 70339
5/9/2016 03:40 6.26 07:00 9.56 7.92 02:45 0.53 06:55 1.14 0.86 02:45 0.231 06:55 0.867 0.527 70505

5/10/2016 02:25 6.13 06:55 9.54 7.87 02:45 0.46 06:55 1.14 0.84 02:45 0.190 06:55 0.867 0.512 68436
5/11/2016 02:50 6.14 06:45 9.42 7.86 01:55 0.47 06:50 1.10 0.84 02:50 0.200 06:50 0.825 0.506 67679
5/12/2016 02:35 6.12 06:55 9.68 7.87 01:55 0.42 07:05 1.13 0.84 01:55 0.179 06:55 0.871 0.512 68444
5/13/2016 02:45 6.13 06:55 9.40 7.76 03:30 0.40 06:45 1.10 0.81 03:30 0.171 07:40 0.819 0.483 64564
5/14/2016 02:45 6.10 08:45 9.16 7.73 03:20 0.41 09:40 1.07 0.80 03:20 0.173 08:45 0.765 0.478 63850
5/15/2016 03:40 6.04 09:05 9.23 7.88 02:35 0.45 09:00 1.07 0.83 03:40 0.182 09:05 0.773 0.509 68090
5/16/2016 02:50 6.15 07:30 9.37 7.97 02:50 0.43 07:50 1.14 0.82 02:50 0.179 07:50 0.837 0.508 67850
5/17/2016 02:25 6.29 06:50 9.37 7.97 02:30 0.43 07:05 1.08 0.81 02:30 0.187 07:05 0.807 0.502 67076
5/18/2016 02:40 6.06 07:00 9.42 7.86 04:00 0.42 07:00 1.11 0.83 04:00 0.176 07:00 0.833 0.502 67140
5/19/2016 03:40 6.91 19:00 10.18 8.28 00:00 0.66 18:50 1.24 0.94 04:25 0.328 19:00 1.024 0.602 80410
5/20/2016 03:50 6.26 07:15 9.49 7.88 03:25 0.54 07:05 1.13 0.88 03:55 0.235 07:15 0.854 0.531 70938
5/21/2016 03:30 6.10 09:20 10.03 7.98 04:10 0.46 09:20 1.21 0.86 04:10 0.197 09:20 0.990 0.537 71768
5/22/2016 02:25 6.26 10:40 9.32 8.01 02:35 0.45 08:50 1.09 0.85 02:35 0.192 10:40 0.796 0.530 70898
5/23/2016 03:30 6.06 07:05 9.46 7.82 03:15 0.36 07:05 1.11 0.82 03:15 0.148 07:05 0.838 0.493 65952
5/24/2016 03:05 6.19 06:55 9.30 7.84 02:30 0.44 06:45 1.09 0.82 02:30 0.186 06:55 0.800 0.498 66550
5/25/2016 02:45 6.15 07:15 9.61 7.85 02:15 0.40 06:55 1.09 0.82 02:35 0.173 07:15 0.836 0.496 66258
5/26/2016 03:05 5.94 07:05 9.52 7.79 01:35 0.39 07:00 1.10 0.81 01:35 0.158 07:05 0.832 0.489 65375
5/27/2016 02:15 6.32 08:15 9.26 7.99 02:10 0.52 08:00 1.09 0.86 02:10 0.225 08:00 0.798 0.529 70774
5/28/2016 03:10 6.07 08:55 9.36 7.66 03:45 0.41 08:55 1.12 0.80 03:45 0.170 08:55 0.832 0.470 62776
5/29/2016 04:00 5.95 10:05 9.19 7.62 04:25 0.36 09:00 1.08 0.79 04:25 0.147 10:05 0.781 0.465 62124
5/30/2016 03:30 5.96 10:40 9.16 7.75 03:45 0.35 10:35 1.07 0.82 03:45 0.142 10:40 0.771 0.488 65188
5/31/2016 02:55 5.95 07:25 9.38 7.81 02:05 0.41 06:40 1.08 0.81 02:05 0.169 07:25 0.796 0.487 65092
6/1/2016 02:35 6.04 07:10 9.56 7.92 03:30 0.41 07:05 1.11 0.82 03:30 0.172 07:05 0.848 0.506 67643
6/2/2016 02:40 6.03 07:15 9.42 7.78 02:45 0.37 07:05 1.11 0.80 02:45 0.150 07:05 0.827 0.482 64458
6/3/2016 02:55 5.99 07:20 9.33 7.74 04:00 0.46 06:40 1.11 0.81 04:00 0.189 06:40 0.814 0.483 64578
6/4/2016 03:05 5.97 08:40 9.27 7.72 02:25 0.42 08:40 1.06 0.79 04:05 0.171 08:40 0.777 0.472 63144
6/5/2016 03:30 5.94 09:10 9.30 7.79 02:55 0.43 09:10 1.07 0.80 04:30 0.171 09:10 0.787 0.481 64351
6/6/2016 02:25 5.94 07:10 9.39 7.74 03:55 0.39 07:45 1.13 0.82 02:20 0.158 07:10 0.829 0.488 65179
6/7/2016 03:35 5.95 06:55 9.35 7.92 02:40 0.44 06:55 1.07 0.84 03:05 0.177 06:55 0.793 0.515 68902
6/8/2016 03:50 6.23 07:05 9.41 7.83 02:40 0.54 06:20 1.12 0.89 03:00 0.236 07:25 0.830 0.535 71492
6/9/2016 03:45 5.92 07:10 9.40 7.74 02:55 0.49 07:00 1.13 0.86 02:55 0.195 07:00 0.837 0.509 68062

6/10/2016 03:05 5.98 07:15 10.14 7.71 03:25 0.46 07:15 1.24 0.85 03:25 0.185 07:15 1.026 0.503 67212
6/11/2016 02:25 6.01 09:40 9.19 7.71 01:50 0.54 09:00 1.10 0.86 02:10 0.222 09:00 0.796 0.506 67690
6/12/2016 03:40 5.91 09:25 9.35 7.72 04:25 0.45 09:25 1.12 0.84 04:25 0.178 09:25 0.831 0.503 67292
6/13/2016 01:15 6.20 07:00 9.22 7.77 02:30 0.57 08:10 1.12 0.88 01:20 0.248 07:00 0.803 0.518 69227
6/14/2016 02:45 5.87 06:50 9.39 7.73 02:45 0.48 07:05 1.14 0.86 02:45 0.188 07:05 0.846 0.510 68157
6/15/2016 02:40 5.94 14:15 10.32 7.83 02:55 0.51 14:20 1.27 0.88 03:10 0.202 14:20 1.071 0.531 71003
6/16/2016 02:20 5.87 08:40 11.10 7.78 02:15 0.46 08:15 1.36 0.86 02:15 0.180 08:40 1.252 0.524 70007
6/17/2016 03:20 5.80 06:45 9.59 7.68 02:10 0.46 06:45 1.16 0.86 04:05 0.181 06:45 0.893 0.505 67513
6/18/2016 04:20 6.34 09:10 9.35 7.85 04:10 0.59 09:00 1.17 0.91 04:10 0.263 09:00 0.857 0.541 72363
6/19/2016 03:15 5.84 09:00 9.10 7.65 03:00 0.46 09:00 1.12 0.86 03:00 0.181 09:00 0.801 0.505 67551
6/20/2016 03:15 5.80 07:15 10.18 7.80 02:05 0.49 07:15 1.29 0.88 02:05 0.192 07:15 1.074 0.531 70946
6/21/2016 04:15 6.77 13:50 10.82 8.28 04:30 0.67 13:45 1.35 0.96 04:30 0.323 13:50 1.203 0.617 82417
6/22/2016 03:20 5.98 07:25 9.21 7.72 02:50 0.52 06:45 1.12 0.90 03:15 0.209 07:25 0.814 0.529 70684
6/23/2016 02:50 5.93 10:35 13.81 8.01 02:55 0.50 10:30 1.57 0.93 02:50 0.198 10:30 1.912 0.582 77738
6/24/2016 02:20 6.65 07:50 9.22 8.02 02:20 0.70 06:50 1.15 0.95 02:20 0.324 07:20 0.825 0.583 77904
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total ft3)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

6/25/2016 03:35 6.08 09:00 9.49 7.77 02:55 0.53 08:45 1.16 0.89 02:55 0.221 09:00 0.867 0.528 70634
6/26/2016 03:20 5.85 09:10 9.12 7.68 02:35 0.49 10:00 1.12 0.86 03:50 0.200 09:10 0.797 0.506 67646
6/27/2016 02:30 6.01 07:10 9.08 7.78 02:35 0.49 07:50 1.11 0.85 03:05 0.199 07:50 0.793 0.507 67815
6/28/2016 02:45 5.99 07:25 9.07 7.67 02:45 0.44 07:00 1.11 0.85 02:45 0.176 07:30 0.781 0.496 66330
6/29/2016 03:00 5.82 07:45 9.21 7.63 03:00 0.48 07:40 1.10 0.87 03:00 0.186 07:45 0.802 0.504 67403
6/30/2016 03:40 5.84 13:20 10.29 7.75 03:45 0.48 13:20 1.30 0.87 03:45 0.187 13:20 1.097 0.522 69812
7/1/2016 03:50 5.83 07:40 9.05 7.61 03:50 0.46 07:35 1.11 0.85 03:50 0.180 07:35 0.784 0.492 65792
7/2/2016 03:10 5.81 08:30 8.83 7.41 02:50 0.45 09:35 1.10 0.83 02:50 0.173 10:10 0.757 0.465 62215
7/3/2016 03:10 5.75 09:55 8.73 7.32 04:10 0.46 09:20 1.07 0.81 04:10 0.180 09:55 0.717 0.449 59983
7/4/2016 03:30 5.79 11:35 8.95 7.46 03:10 0.44 11:40 1.09 0.82 03:10 0.175 11:50 0.759 0.466 62321
7/5/2016 02:40 5.81 08:25 8.79 7.67 03:35 0.50 08:20 1.08 0.88 03:35 0.193 08:25 0.735 0.514 68733
7/6/2016 03:50 5.86 08:20 9.60 7.65 03:50 0.48 08:10 1.17 0.87 03:50 0.188 08:20 0.894 0.509 68097
7/7/2016 04:00 5.32 08:00 8.79 7.34 04:00 0.36 08:00 1.14 0.87 04:00 0.121 08:00 0.776 0.479 64091
7/8/2016 01:55 5.79 07:50 10.23 7.61 03:10 0.49 07:35 1.28 0.91 03:10 0.195 07:50 1.067 0.527 70495
7/9/2016 04:10 6.03 08:55 9.17 7.59 04:25 0.53 08:45 1.17 0.90 04:45 0.218 08:55 0.847 0.518 69307

7/10/2016 02:50 5.81 09:40 8.89 7.54 03:30 0.50 09:10 1.12 0.88 03:30 0.198 09:40 0.770 0.502 67172
7/11/2016 02:35 5.66 08:05 8.72 7.42 02:35 0.44 08:05 1.10 0.86 02:35 0.163 08:05 0.745 0.484 64652
7/12/2016 02:55 5.39 08:00 8.97 7.35 04:00 0.39 07:50 1.13 0.86 04:00 0.140 07:50 0.784 0.478 63942
7/13/2016 02:50 5.42 13:50 10.61 7.59 02:20 0.42 13:50 1.38 0.88 02:20 0.152 13:50 1.218 0.512 68395
7/14/2016 02:45 5.97 11:00 10.56 7.87 02:15 0.47 10:55 1.38 0.88 02:15 0.194 10:55 1.198 0.538 71956
7/15/2016 03:15 6.08 09:00 9.54 7.88 03:10 0.44 08:25 1.17 0.86 03:10 0.182 09:00 0.893 0.522 69814
7/16/2016 03:15 6.21 09:10 9.48 7.88 02:20 0.46 09:10 1.13 0.82 03:00 0.202 09:10 0.853 0.500 66876
7/17/2016 04:00 6.18 10:10 9.28 7.90 02:10 0.43 09:05 1.10 0.84 02:40 0.185 09:40 0.808 0.512 68503
7/18/2016 04:15 5.78 08:10 9.28 8.02 03:50 0.42 08:10 1.12 0.86 03:50 0.173 08:10 0.823 0.540 72128
7/19/2016 04:05 6.11 14:10 9.81 8.02 03:55 0.44 14:10 1.25 0.88 03:55 0.186 14:10 0.989 0.545 72797
7/20/2016 01:40 6.08 17:40 9.35 7.91 02:40 0.43 17:40 1.14 0.85 02:40 0.179 17:40 0.844 0.522 69745
7/21/2016 03:15 6.09 08:20 9.30 7.95 03:15 0.43 07:45 1.13 0.85 03:15 0.177 07:45 0.829 0.527 70439

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total ft3)

Avg
Total    

8.28
   

0.93
14927080

0.610

Report Summary For The Period 1/21/2016 - 7/21/2016
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Table 2 WET WEATHER FLOW CALIBRATION
General Sewer Plan
City of Mercer Island

Pipe Avg. Peak Avg. Avg. Peak Avg. Avg. Peak Max Avg. Peak Avg. Avg. Avg. Peak Avg. Avg. Peak Max Avg. Peak Avg. Avg. Peak Avg. Avg. Peak Max
Meter Diameter Flow Flow Level Flow Flow Level Flow Flow Level Flow Flow Velocity Level Flow Flow Level Flow Flow Level Flow Flow Level Flow Flow Level Flow Flow Level

Number (in) (mgd) (mgd) (in) (mgd) (mgd) (in) (%) (%) (inch) (mgd) (mgd) (ft/s) (in) (mgd) (mgd) (in) (%) (%) (inch) (mgd) (mgd) (in) (mgd) (mgd) (in) (%) (%) (inch)

Site 1 33 0.27 0.58 3.6 0.33 0.58 2.2 23.4% 1.2% -2.5 0.20 0.39 2.06 3.1 0.22 0.55 2.0 12.2% 42.3% -2.0 0.19 0.46 3.1 0.19 0.41 1.9 -3.6% -10.6% -2.9

Site 2 18 0.91 1.66 9.7 1.02 1.61 1.2 12.4% -3.0% -3.3 0.75 1.37 1.05 9.0 0.86 1.61 1.1 13.7% 17.0% -2.2 0.77 1.39 9.0 0.82 1.37 1.1 6.2% -1.1% -2.4

Site 3 12 0.20 0.47 3.6 0.25 0.45 1.7 28.2% -3.6% -0.6 0.15 0.31 1.50 3.2 0.16 0.38 1.5 7.9% 21.0% -0.7 0.16 0.35 3.3 0.15 0.30 1.5 -2.9% -13.0% -1.0

Notes:
1. Source: City of Medford 2016 Temporary Flow Monitoring Program, ADS
2. Average flows are calculated from flow monitoring data. Maximum flow values are hourly peaks. Averages were adjusted to account for data not recorded.
3. Percent Difference = (Modeled - Measured)/Measured*100.

Measured Data(1) Modeled Data(2) Percent Error(3)
Storm 1 (1/21/2016-2/2/2016) Storm 2 (2/10/2016-2/24/2016) Storm 3 (2/27/2016-3/19/2016)

Measured Data(1) Modeled Data(2) Percent Error(3) Measured Data(1) Modeled Data(2)





FLOW MONITORING Site 1 WET WEATHER FLOW CALIBRATION
General Sewer Plan
City of Mercer Island

Location: 
Pipeline diameter: 33''
City Manhole ID: MI_61-908
Model Mahhole ID: MI_61-909
Silt Level at Site: ''
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FLOW MONITORING Site 2 WET WEATHER FLOW CALIBRATION

General Sewer Plan

City of Mercer Island

Location: 

Pipeline diameter: 18''

City Manhole ID: MI_S11

Model Mahhole ID: MI_S12

Silt Level at Site: ''
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FLOW MONITORING Site 3 WET WEATHER FLOW CALIBRATION

General Sewer Plan

City of Mercer Island

Location: 

Pipeline diameter: 12''

City Manhole ID: MI_61-197

Model Mahhole ID: MI_61-198

Silt Level at Site: ''
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Table 1 Dry Weather Flow Calibration Results
General Sewer Plan
City of Mercer Island

Pipe Avg. Peak Avg. Peak Avg. Peak Avg. Peak Avg. Peak Avg. Peak
Meter Diameter Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow

Number (in) (mgd) (mgd) (mgd) (mgd) (%) (%) (mgd) (mgd) (mgd) (mgd) (%) (%) (mgd) (mgd) (%)
Site 1 9.88 0.074 0.136 0.073 0.134 -1.4% -1.3% 0.071 0.122 0.073 0.125 3.1% 2.6% 0.073 0.073 -0.2%
Site 2 24.38 0.511 0.762 0.504 0.753 -1.3% -1.2% 0.499 0.753 0.502 0.759 0.7% 0.8% 0.507 0.503 -0.7%
Site 3 10.13 0.077 0.128 0.080 0.130 4.2% 1.0% 0.082 0.128 0.080 0.124 -1.7% -2.8% 0.078 0.080 2.5%

Notes:
1. Source: City of Mercer Island Temporary Flow Monitoring Program, ADS

3. Percent Difference = (Modeled - Measured)/Measured*100.
4. Average Dry Weather Flow = (5*Weekday Dry Weather Flow + 2*Weekend Dry Weather Flow)/7

2. Average flow, level, and velocity are calculated from weekday/weekend dry weather flow monitoring data. Maximum flow values are hourly peaks corresponding to either weekend or weekday 
confitions, as appropriate.

Average Dry Weather Flow(4)

Measured 
ADWF

Modeled 
ADWF

Percent 
Difference

Measured Data(1) Modeled Data(2) Percent Error(3)

Weekday Dry Weather Flow Weekend Dry Weather Flow
Measured Data(1) Modeled Data(2) Percent Error(3)



Flow Flow Initial

Hour (mgd) (mgd) Curve
0 0.03 0.03 0.29
1 0.02 0.02 0.29
2 0.02 0.02 0.32
3 0.02 0.02 0.51
4 0.04 0.04 1.13
5 0.08 0.09 1.86
6 0.14 0.13 1.83
7 0.13 0.13 1.67
8 0.12 0.12 1.46
9 0.11 0.10 1.27

10 0.09 0.09 1.16
11 0.08 0.08 1.10
12 0.08 0.08 0.97
13 0.07 0.07 0.92
14 0.07 0.07 0.98
15 0.07 0.07 0.99
16 0.07 0.07 1.03
17 0.08 0.08 1.20
18 0.09 0.09 1.26
19 0.09 0.09 1.23
20 0.09 0.09 1.09
21 0.08 0.07 0.85
22 0.06 0.06 0.54
23 0.04 0.04 0.35
24 0.03 0.03 0.34
25 0.03 0.03 0.34
26 0.03 0.03 0.33
27 0.02 0.03 0.36
28 0.03 0.03 0.58
29 0.04 0.05 0.98
30 0.07 0.09 1.41
31 0.10 0.11 1.64
32 0.12 0.13 1.67
33 0.12 0.12 1.48
34 0.11 0.11 1.32
35 0.10 0.10 1.13
36 0.08 0.08 1.07
37 0.08 0.08 1.01
38 0.07 0.08 1.04
39 0.08 0.08 1.06
40 0.08 0.08 1.06
41 0.08 0.08 1.17
42 0.09 0.09 1.18
43 0.09 0.09 1.16
44 0.08 0.08 1.04
45 0.08 0.07 0.83
46 0.06 0.06 0.58
47 0.04 0.04 0.46

Weekday 0.074 0.073 1.01
Weekend 0.071 0.073 0.97
ADWF(1) 0.073 0.073 1.00

Weekday -1.4%
Weekend 3.1%

Note:
1. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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Flow Flow Initial

Hour (mgd) (mgd) Curve
0 0.29 0.31 0.48
1 0.24 0.25 0.44
2 0.22 0.22 0.44
3 0.22 0.21 0.51
4 0.26 0.24 0.82
5 0.41 0.37 1.32
6 0.67 0.62 1.50
7 0.76 0.75 1.42
8 0.72 0.72 1.31
9 0.67 0.67 1.24
10 0.63 0.62 1.18
11 0.60 0.59 1.13
12 0.57 0.56 1.09
13 0.55 0.55 1.04
14 0.53 0.52 1.04
15 0.53 0.51 1.06
16 0.54 0.52 1.13
17 0.57 0.55 1.17
18 0.59 0.58 1.20
19 0.61 0.60 1.22
20 0.62 0.62 1.14
21 0.58 0.58 0.97
22 0.49 0.51 0.76
23 0.38 0.40 0.57
24 0.32 0.31 0.51
25 0.26 0.27 0.45
26 0.23 0.23 0.44
27 0.22 0.22 0.45
28 0.23 0.22 0.56
29 0.28 0.27 0.79
30 0.40 0.38 1.13
31 0.57 0.56 1.41
32 0.72 0.71 1.48
33 0.75 0.76 1.42
34 0.72 0.73 1.32
35 0.67 0.68 1.22
36 0.62 0.63 1.15
37 0.58 0.59 1.10
38 0.56 0.56 1.09
39 0.55 0.56 1.12
40 0.57 0.57 1.14
41 0.58 0.58 1.15
42 0.58 0.59 1.16
43 0.59 0.60 1.16
44 0.59 0.59 1.09
45 0.55 0.56 0.93
46 0.47 0.49 0.74
47 0.37 0.40 0.62

Weekday 0.511 0.504 1.01
Weekend 0.499 0.502 0.98
ADWF(1) 0.507 0.503 1.00

Weekday -1.3%
Weekend 0.7%

Note:
1. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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General Sewer Plan
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Flow Flow Initial

Hour (mgd) (mgd) Curve
0 0.04 0.05 0.36
1 0.03 0.04 0.31
2 0.02 0.03 0.32
3 0.03 0.03 0.42
4 0.03 0.03 0.79
5 0.06 0.05 1.51
6 0.12 0.11 1.64
7 0.13 0.13 1.52
8 0.12 0.12 1.30
9 0.10 0.11 1.16
10 0.09 0.10 1.05
11 0.08 0.09 1.00
12 0.08 0.09 0.98
13 0.08 0.08 0.94
14 0.07 0.08 0.93
15 0.07 0.08 0.97
16 0.08 0.08 1.05
17 0.08 0.08 1.15
18 0.09 0.09 1.30
19 0.10 0.10 1.30
20 0.10 0.10 1.26
21 0.10 0.10 1.07
22 0.08 0.09 0.78
23 0.06 0.07 0.49
24 0.05 0.05 0.43
25 0.03 0.04 0.37
26 0.03 0.03 0.36
27 0.03 0.03 0.38
28 0.03 0.03 0.52
29 0.04 0.04 0.83
30 0.07 0.06 1.30
31 0.10 0.09 1.63
32 0.13 0.12 1.62
33 0.13 0.12 1.55
34 0.12 0.12 1.31
35 0.10 0.11 1.27
36 0.10 0.10 1.20
37 0.09 0.09 1.11
38 0.09 0.09 1.16
39 0.09 0.09 1.22
40 0.10 0.09 1.23
41 0.10 0.09 1.26
42 0.10 0.10 1.26
43 0.10 0.10 1.22
44 0.10 0.09 1.22
45 0.10 0.09 1.10
46 0.09 0.09 0.78
47 0.06 0.07 0.62

Weekday 0.077 0.080 0.98
Weekend 0.082 0.080 1.04
ADWF(1) 0.078 0.080 1.00

Weekday 4.2%
Weekend -1.7%

Note:
1. ADWF = (5xWeekday Average + 2xWeekend Average)/7

City of Mercer Island
General Sewer Plan
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Table 1    Flow Monitoring Tributary Areas by Land Use

Table X.X   General Sewer Plan

City of Mercer Island

Land Use Classification Stories Total (acres) Basin 1 Basin 2 Basin 3

Multi-family Residential 5 1.4 0.0 1.4 0.0

Multi-family Residential 4 14.4 0.0 14.4 0.0

Multi-family Residential 3 19.0 1.9 17.2 0.0

Multi-family Residential 2 0.4 0.0 0.4 0.0

Commercial 5 2.3 1.4 0.9 0.0

Commercial 4 0.2 0.0 0.2 0.0

Commercial 3 1.4 0.0 1.4 0.0

Commercial 2 8.0 0.0 8.0 0.0

Commercial 1 26.3 1.7 24.7 0.0

Mixed-Use 5 9.4 2.9 6.5 0.0

Mixed-Use 4 0.5 0.0 0.5 0.0

Single Family Residential N/A 369.1 52.7 181.0 135.3

Public/Quasi-Public N/A 21.4 0.0 12.7 8.7

Park/Open Space N/A 40.2 0.0 27.7 12.4

Parking/Vacant N/A 7.7 0.6 7.1 0.0

521.7 61.2 304.1 156.4

Notes:



Table 2    Wastewater Flow factors by Basin

Table X.X   General Sewer Plan

City of Mercer Island

Land Use Classification Stories Total (gpad) Basin 1 Basin 2 Basin 3

Multi-family Residential 5 7,500 7,500

Multi-family Residential 4 6,000 6,000

Multi-family Residential 3 4,500 4,500 4,500

Multi-family Residential 2 3,000 3,000 3,000

Multi-family Residential 1 1,500 1,500

Commercial 5 4,690 4,500 5,000

Commercial 4 4,000 3,600 4,000

Commercial 3 3,000 2,700 3,000

Commercial 2 2,290 1,800 2,300

Commercial 1 990 900 1,000

Mixed-Use 5 12,070 10,000 13,000

Mixed-Use 4 10,400 8,000 10,400

Mixed-Use 1 2,000 2,600

Single Family Residential N/A 530 530 540 520

Public/Quasi-Public N/A 1,000 1,000 1,000 1,000

Park/Open Space N/A 0 0 0 0

Parking/Vacant N/A 0 0 0 0



Table 3     Existing ADWF by Flow Monitoring Basin Tributaries and Land Use

Table X.X   General Sewer Plan

City of Mercer Island

Land Use Classification Stories Total (mgd) Basin 1 Basin 2 Basin 3

Multi-family Residential 5 0.010 0.000 0.010 0.000

Multi-family Residential 4 0.086 0.000 0.086 0.000

Multi-family Residential 3 0.086 0.008 0.077 0.000

Multi-family Residential 2 0.001 0.000 0.001 0.000

Commercial 6 0.000 0.000 0.000 0.000

Commercial 5 0.011 0.007 0.004 0.000

Commercial 4 0.001 0.000 0.001 0.000

Commercial 3 0.004 0.000 0.004 0.000

Commercial 2 0.018 0.000 0.018 0.000

Commercial 1 0.026 0.001 0.025 0.000

Mixed-Use 6 0.000 0.000 0.000 0.000

Mixed-Use 5 0.113 0.029 0.085 0.000

Mixed-Use 4 0.005 0.000 0.005 0.000

Single Family Residential N/A 0.196 0.028 0.098 0.070

Public/Quasi-Public N/A 0.021 0.000 0.013 0.009

Park/Open Space N/A 0.000 0.000 0.000 0.000

Parking/Vacant N/A 0.000 0.000 0.000 0.000

Total (mgd) 0.580 0.073 0.427 0.079

Measured ADWF (mgd) 0.580 0.073 0.429 0.078

% Difference -0.1% 0.1% -0.4% 0.8%

Flow Isolation =Basin 1'

=Basin 2 - 

Basin 3' =Basin 3'



Table 4   Wastewater Flow Balance Summary

Table X.X   General Sewer Plan

City of Mercer Island

Land Use Stories Developed Area (acres) Wastewater Flow Factor (gpad) Existing ADWF (mgd)

Multi-family Residential 5 1.4 7,500 0.010

Multi-family Residential 4 14.4 6,000 0.086

Multi-family Residential 3 19.0 4,500 0.086

Multi-family Residential 2 0.4 3,000 0.001

Commercial 5 2.3 4,690 0.011

Commercial 4 0.2 4,000 0.001

Commercial 3 1.4 3,000 0.004

Commercial 2 8.0 2,290 0.018

Commercial 1 26.3 990 0.026

Mixed-Use 5 9.4 12,070 0.113

Mixed-Use 4 0.5 10,400 0.005

Single Family Residential N/A 369.1 530 0.196

Public/Quasi-Public N/A 21.4 1,000 0.021

Park/Open Space N/A 40.2 0 0.000

Parking/Vacant N/A 7.7 0 0.000

Total Estimated ADWF = 0.58

Measured ADWF
(2)

 = 0.58

% Difference
(3)

 = -0.3%



Mercer Island 

APPENDIX H – PUMP STATION CONDITION AND 
ACCESSIBILITY ASSESSMENT 

 
  





City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
Dennis Baker 11/3/2015 Vaughn  7.5 ‐ 6 to 10 years 4

Rating Yes No N/A
3 yes
3 yes
3 yes
3 no
3 no
3 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake Dennis Baker 11/3/2015 Knife  2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet Dennis Baker 11/3/2015 Plug 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no

Pump Station #1

Plug valve needs to be exercised every three 
months.Components

Corrosion
Packing Gland

Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.

Observations
Operating at Inspection
Lubrication Oil OK at Inspect.

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Missing Components

Support All Safe Guards Present

All Safety Guards Present
Unusual Smell or Heat
Pump Cavitation
Excessive Noise

Structural Integrity
Pipe Alignment
Isolation Valves
Belt/Chain

Components
Corrosion
Packing Gland/Seal
Bearing
Oil Seal
Pump Shaft
Couplings

Observations

Leaks

Running at Inspection
Oil OK at Inspection

Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #1
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

Dennis Baker 11/3/2015 Cornell 2 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes

no
4 no
4 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake Dennis Baker 11/3/2015 Knife  2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet Dennis Baker 11/3/2015 Plug 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

yes
3 no
3 no

no

All Safety Guards Present
Unusual Smell or Heat
Pump Cavitation

Components
Corrosion
Packing Gland/Seal
Bearing
Oil Seal
Pump Shaft
Couplings
Structural Integrity
Pipe Alignment
Isolation Valves
Belt/Chain

Missing Components

Observations
Running at Inspection
Oil OK at Inspection

Excessive Noise
Excessive Vibration

Leaks

Plug valve needs to be exercised every three 
months.Components Observations

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator
Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

Valve Isolates (Holds)

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #1
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

0
Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake 0

Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet 0

Rating Yes No N/A

Bearing All Safety Guards Present

Components Observations

Cavitation

N/A

Manual Operator
Actuator
Structural Integrity
Pipe Alignment

Components
Corrosion
Packing Gland
Support

Missing Components

Functional

Couplings Excessive Noise
Structural Integrity

Excessive Vibration

Observations
Operating at Inspection

Pump Cavitation

Lubrication Oil OK at Inspect.
All Safe Guards Present
Unusual Smell of Heat

Pipe Alignment Missing Components

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection

Excessive Vibration
Pipe Alignment Missing Components

Cavitation

Isolation Valves Leaks
Belt/Chain

Oil Seal Unusual Smell or Heat
Pump Shaft

Valve Isolates (Holds)
Excessive Noise

Excessive Vibration

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity

Appendix 3 of 6



City of Mercer Island
Pump Station Condition Assessment

Pump Station #1
Assessor Date Type Year Made Life Expectancy
D Baker 11/3/2015 6 to 25 years 5

Rating Rating Comments
3 5
3 3
3
3
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/3/2015 11 to 20 years 5

Rating Rating Comments
4 5
4
4 4
3 4
4
4
5

Assessor Date Size Year Made Life Expectancy
0

Rating

Overall Rating

Overall Rating

Ladder
Weir
Soil Vent Trench
Internal Condition

Comments
N/A    Does not exist.

This pump station has no running water
Components Components

Fire Protection Water Supply
Security Electricity
Lighting

Components
External Condition

Overall Rating

Components
Lid

Hyd. Grad. M/H Cond.

Components
Lid The vent system needs to be updated. The 

wet well lid needs to be repaired. The light in 
wet well needs to be removed.

Floats Isolation Valve
Internal Condition Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder
Vent

Wetwell Condition

Internal Paint Sanitary Plumbing
External Paint I & C Control
Floor Finish
Wall Finish

Structure Condition 

Gas
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #1
Assessor Date Type Year Made Life Expectancy
D Baker 11/3/2015 6 to 25 years 5

Rating Yes No N/A Comments
3 yes

yes
4 no
3 yes
4
4
3
4
4
4
4
5

3
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/3/2015 0 to 1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Ceiling
Ventilation
Heating
Cooling
Communication

Ventilation fails due to no fresh air inlet

Structure Condition  Overall Rating

External Door/Hatch
Grating
Internal Partition

Components Components
Foundation Entry Alarm Operational
Columns Telemetry Monitoring Active
Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall
Internal Wall

Sump Pit

Sump Pump system is 1.5 plumbing & needs 
replaced.   Electrical outlets need to be raised 
& separated.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Electrical Outlets
Check Valves
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #1
Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/3/2015 0 to 1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Sump Pump system is 1.5 plumbing & needs 
replaced.   Electrical outlets need to be raised 
& separated.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments
D Baker 10/21/2015 WEMCO 60 5 to 10 years 2

Rating Yes No N/A
2 yes
2
2 yes
2 no
2 no
2 no
2 no
2 no
2 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Intake D Baker 10/21/2015 0

Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Outlet D Baker 10/21/2015 2 2009‐2010 5 to 25 years 2

Rating Yes No N/A
2 yes
2 yes
2 yes
2 no
2 yes
2 no
2 no
2 no

no

Pump Station #4
WEMCO‐HIDROSTAL Screw Centrifugal pump 
is the whole discription of this submersible 
sewage pump.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

No inlet valves are in place with this 
submersible pump system.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #4
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments

D Baker 10/21/2015 WEMCO 5 to 25 years 2
Rating Yes No N/A

2 yes
2 yes
2 yes
2 no
2 no
2 no
2 no
2 no
2 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Intake D Baker 10/21/2015 0

Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Outlet D Baker 10/21/2015 2009‐2010 5 to 25 years 2

Rating Yes No N/A
2 yes
2 yes
2 yes
2 no
2 yes
2 no
2 no
2 no

no

WEMCO‐HIDROSTAL Screw Centrifugal pump 
is the whole discription of this submersible 
sewage pump.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain

No inlet valves are in place with this 
submersible pump system.Components Observations

Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #4
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments

D Baker 10/21/2015 WEMCO 5 to 25 years 2
Rating Yes No N/A

2 yes
2 yes
2 yes
2 no
2 no
2 no
2 no
2 no
2 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Intake D Baker 10/21/2015 0

Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Outlet D Baker 10/21/2015 2009‐2010 5 to 25 years 2

Rating Yes No N/A
2 yes
2 yes
2 yes
2 no
2 yes
2
2
2

WEMCO‐HIDROSTAL Screw Centrifugal pump 
is the whole discription of this submersible 
sewage pump.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

No inlet valves are in place with this 
submersible pump system.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #4
Assessor Date Type Year Made Life Expectancy
D Baker 10/21/2015 2009‐2010 5 to 25 years 3

Rating Rating Comments
2 2
2 3
2
2
2
2
2

Assessor Date Size Year Made Life Expectancy
D Baker 10/21/2015 2009‐2010 5 to 25 years 2

Rating Rating Comments
2 2
2 2
2 2
2 2

2
2

Assessor Date Size Year Made Life Expectancy
D Baker 10/21/2015 0

Rating

Structure Condition  Overall Rating

Components Components

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply
Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid This wetwell is deep & must be entered once 

a year minum for cleaning & pulling the 
pumps.  A large crane is used to pull pumps 
due to size & weight.  The WEMCO tech is on 
site for inspection of these pumps.  The tech 
meggars the pumps & checks oil.

Floats Isolation Valve
Internal Condition

Lid This pump Station does not have a Hydraulic Gradient Manhole (HGMH)
Ladder
Weir
Soil Vent Trench
Internal Condition

Vent
Hyd. Grad. M/H Cond. Overall Rating

Components Comments
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #4
Assessor Date Type Year Made Life Expectancy
D Baker 10/21/2015 2009‐2010  5 to 25 years 3

Rating Yes No N/A Comments
2 yes
2 yes
2
2 yes
2
2
2
2
2
2
2
3
2
2
2

Sump 1 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments
D Baker 10/21/2015 0

Rating Yes No N/A

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational  A carbon filter system is part of the wetwell 

ventilation & odor control.  The carbon is 
replaced once a year.  The blower unit was 
designed for two belts but the way it was 
installed one belt is all that fits the fan 
assembly.  It is a must that a machinist 
review the blower & rebuild for a two belt 
system.  The blower motor is 5 hp.  The 
blower is run by a VFD unit.  

Columns Telemetry Monitoring Active

No sump pumps are used at this pump 
station.  All drains go to the wetwell.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation

Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Heating
Cooling
Communication

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #4
Sump 2 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments

D Baker 10/21/2015 0
Rating Yes No N/A

No sump pumps are used at this pump 
station.  All drains go to the wetwell.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments
D Baker 11/10/2015 Vaughn 7.5 6 to 10 years. 4

Rating Yes No N/A
3 yes
3 yes
3 yes
3 no
3 no
3 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Intake D Baker 11/10/2015 Knife 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Outlet D Baker 11/10/2015 Plug 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes 
4 no
4 yes

no
3 no
3 no

no

Pump Station #10

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Plug valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #10
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments

D Baker 11/10/2015 Vaughn 7.5 6 to 10 years. 4
Rating Yes No N/A

3 yes
3 yes
3 yes
3 no
3 no
3 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Intake D Baker 11/10/2015 Knife 2 to 5 years. 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Outlet D Baker 11/10/2015 Plug 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no

This pump has a oil leak on the ajustment 
plate from lower seal.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #10
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments

0
Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Intake 0

Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy Overall Rating Comments
Outlet 0

Rating Yes No N/A

N/A
Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #10
Assessor Date Type Year Made Life Expectancy
D Baker 11/10/2015 6 to 25 years. 5

Rating Rating Comments
3 5
3 3
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/10/2015 11 to 20 years. 4

Rating Rating Comments
4 4
4
4 4
4 4
4

4
Assessor Date Size Year Made Life Expectancy
D Baker 11/10/2015 2 to 5 years. 4

Rating
4

4

Structure Condition  Overall Rating

Components Components

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Water supply is limited to an unknow source.  
Wash down pump is a gould GT‐07.Security Electricity

Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Remove root mass from wetwell wall & 

repair.  Replace float system & relocate 
transducer.  Repair wet well lid & install new 
seal. 

Floats Isolation Valve
Internal Condition

Lid This pump station does not have an (HGMH).  A overflow manhole is used to recycle waste water back to 
wet wellLadder

Weir
Soil Vent Trench
Internal Condition

Vent
Hyd. Grad. M/H Cond. Overall Rating

Components Comments
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #10
Assessor Date Type Year Made Life Expectancy
D Baker 11/10/2015 6 to 25 years. 4

Rating Yes No N/A Comments
4 yes

yes
4 no
3 yes
4
4
4
4
4
4
4
4

3
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments

D Baker 11/10/2015 2 to 5 years. 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational Rebuild fan system.  Install new fresh air inlet 

& mushroom.  The fan system is 6 inch pipe.Columns Telemetry Monitoring Active

Sump pit has a leak due to poor cement work. 
Leak is coming from lake. The sump system is 
1.25 plumbing.  This system needs rebuilt & 
brass check valves put in place.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation

Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Heating
Cooling
Communication

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #10
Sump 2 Assessor Date Make/Model HP Hours Life Expectancy Overall Rating Comments

D Baker 11/10/2015 2 to 5years. 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 no
4
4
4

The second sump pump is not located in 
sump pit.  In past it has been recommended 
that both sump pumps be placed in sump pit.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 10/28/2015 Vaughn 10 2 to 5 years. 4

Rating Yes No N/A
3 yes
3 yes
3 yes
3 no
3 no
3 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/28/2015 Knife 2 to 5 years. 4

Rating Yes No N/A
4 yes
4 no
3 yes
4 no
4 yes

no
3 no
3 no

no

Pump Station #11
This Vaughn chopper pump was installed in 
2009. This pump is the primary pump in a 
two pump station.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #11
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/28/2015 Plug  4 2 to 5 years. 4

Rating Yes No N/A
4 yes
4 no
3 yes
4 no
4 yes

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/28/2015 Cornell 10 2 to 5 years. 4
Rating Yes No N/A

4 no
4
4 yes
4 no
4 yes
4 yes
3 yes
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Plug valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Pump#2 is used as a standby pump only.  On 
inspection day this pump had lost prime & 
had cavitation issues.  The  check valve had 
rocks & debri in the valve body.  This pump 
needs to be put back in rotation.    This is the 
only true lift station on mercer island.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #11
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/28/2015 Knife 2 to 5 years. 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/28/2015 Plug  2 to 5 years. 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Plug valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #11
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

0
Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake 0

Rating Yes No N/A

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #11
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet 0

Rating Yes No N/A

Assessor Date Type Year Made Life Expectancy
5

Rating Rating Comments
3 5
3 3
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 10/28/2015 2 to 5 years. 4

Rating Rating Comments
4 4
4
4 4
4 4
4
0
0

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Pump station has no water supply for 
washdown.  A 100 gal tank with air gap could 
be installed to supply water for cleaning.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Float system needs to be replaced. Attach 

transducer longer lags.  Wet well has severe 
concrete fail.  East side of wet well is 
weeping lake water & gravel from the 
cement walls is falling in to inlet channels.  
This gravel is going into both pumps.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #11
Assessor Date Size Year Made Life Expectancy
D Baker 10/28/2015 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 10/28/2015 6 to 25 years. 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
4
4
4
4

3

Lid This pump station does not have an HGMH.
Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational This pump station has channels in the floor 

which need to be filled in & coated.  The 
eletrical conduit has rusted out coming in to 
the dry well.  This issue needs to be resolved. 
A new 6 inch fresh air inlet needs to be 
installed in dry well structure.  Both 
mushrooms need to be raised 3 feet.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #11
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/28/2015 2 to 5 years. 4
Rating Yes No N/A

3 yes
3
3 yes
3 no
3 no
3 no
3 no
3 no
3 yes
3
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 1028/2015 2 to 5 years. 4

Rating Yes No N/A
3 yes
3
3 yes
3 no
3 no
3 no
3 no
3 no
3 yes
3
4
4

This sump pump system has 1 pump in sump 
pit.  It has been recommended that both 
sump pumps be in sump pit.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

This sump pump system has 1 pump in sump 
pit.  It has been recommended that both 
sump pumps be in sump pit.  Both check 
valves need to be replaced with brass 
checks.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 12/7/2015 Marathon 3 2 to 5 years 3

Rating Yes No N/A
3 yes
3
3 yes
3 no
3 no
3 no
3 no
3 no
3 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 12/7/2015 Knife 2 to 5 years. 4

Rating Yes No N/A
3 Open
3
3 yes
4 no
4 Open

no
3 no
3 no

no

Flush Station #12
The flush pump at pump station #12 is only 
run on Tuesday.  This pump pushes lake 
water towards pump station #11.  This 
section of lakeline has sags which hold 
grease & debri.  In the past the flush pump 
was run everyday of the week to help with 
odor & move the sewage thru the lakeline.  
The flushpump should be returned to a 
everyday cycle.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

The valve treads on the inlet Knife valve have 
been duct taped.  At a later visit the tape will 
be removed & valve exercised. The Knife 
valve appears to be in good shape.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Flush Station #12
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 12/7/2015 Knife 4 2 to 5 years 4

Rating Yes No N/A
3 yes
3
3 yes
3 no
4 yes

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

0
Rating Yes No N/A

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

The knife valve on the outlet valve moves 
but needs to be exercised every three 
months.  Both knife valves are hard to 
exercise due to grate placement.  A long 
valve key will help with this issue.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Flush Station #12
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake 0

Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet 0

Rating Yes No N/A

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Flush Station #12
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

0
Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake 0

Rating Yes No N/A

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Flush Station #12
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet 0

Rating Yes No N/A

Assessor Date Type Year Made Life Expectancy
D Baker 12/7/2015 5 to 25 years 5

Rating Rating Comments
3
3 3
5
3
3
3
3

Assessor Date Size Year Made Life Expectancy
D Baker 12/7/2015 0

Rating Rating Comments

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply The lighting in this station has failed.  This 
flush station does not need a washdown 
pump.  No sewage passes thru the pump.  

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid This flush station has no wetwell.
Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Flush Station #12
Assessor Date Size Year Made Life Expectancy
D Baker 12/7/2015 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 12/7/2015 5 to 25 years 3

Rating Yes No N/A Comments
3 no

no
3 no
3 yes
3
3
3
3
3
3
3
3

3

Lid This flush station has no Hydraulic Gradient Manhole (HGMH).
Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational Flush station#12 is in good shape & with 

slight improvements it will be good to go.   
This station is the only active pump station 
which is not on the modern telemetry 
system.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Flush Station #12
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 12/7/2015 2 to 5 years 3
Rating Yes No N/A

3 yes
3
3 yes
3 no
3 no
3 no
3 no
3 no
3 no
3
3
3

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
0

Rating Yes No N/A

The flush station has only one sump pump.  
In the future one more sump pump should 
be added as a a backup.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 10/27/2015 Cornell 5 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/27/2015 Knife 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
4 no
4 no

no

Pump Station #13

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #13
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/27/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
4 no
4 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/27/2015 Cornell 5 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Gate valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #13
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/27/2015 Knife 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 yes
4 yes

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/27/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no

Knife valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Gate valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #13
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/27/2015 Flush Pump 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes
4

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/27/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 no

no

The flush pump in this station is valved in a 
way that it can send water to wet well or 
straight into lake line.  The flush pump has a 
problem with high amps & the impellar 
seems to need to be pulled & repaired.  The 
lake water source may be a problem if the 
inlet is restricted.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Gate valve needs to be exercised every three 
months.  This gate valve is chain driven & is 
hard to operate.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #13
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/27/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes

no
3 no
3 yes

no
Assessor Date Type Year Made Life Expectancy
D Baker 10/27/2015 6 to 25 years 5

Rating Rating Comments
3 5
3 4
3
4
4
4
5

Assessor Date Size Year Made Life Expectancy
D Baker 10/27/2015 6 to 25 years 4

Rating Rating Comments
4 4
4
4 4
4 4
4
4

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Gate valve needs to be exercised every three 
months.

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Wash down pump needs to be installed 
(Gould GT‐07).Security Electricity

Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid The grate & landing in wet well needs to be 

removed.  Float system needs to be replaced 
& transducer moved.  Wet well lid needs to 
be cleaned & exercised.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #13
Assessor Date Size Year Made Life Expectancy
D Baker 10/27/2015 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 10/27/2015 6 to 25 years 5

Rating Yes No N/A Comments
4 yes

yes
5 no
4 yes
4
4
4
4
4
4
4
4

3

Lid Hydraulic Graient Manhole (HGMH) does not exsit at this station.
Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational
Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #13
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/27/2015 0 to 1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 10/27/2015 0 4

Rating Yes No N/A
4 no
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 no
4
4
4

Sump pump system needs to be rebuilt & 
replumbed with brass check valves (1.25)  
Sump pit has to be cleaned & sealed when 
floor trenches are concreted.  

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump pump Has failed & will be replaced.
Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 10/27/2015 FLYGT/NP3085 3 5 to 10 years 2

Rating Yes No N/A
2 Yes No N/A
2
2 yes
2 no
2 no
2 no
2 no
2 no
2 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker   10/27/2015 0

Rating Yes No N/A

Pump Station #14
The FLYGT submersible pump is put on a 
yearly P.M. to be pulled & inspected.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

There is no inlet valve for this submersible 
pump.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #14
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/27/2015 Plug 2 5 to 25 years 2

Rating Yes No N/A
2 yes
2
2 yes
2 no
2 yes

no
2 no
2 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/27/2015 FLYGT/NP3085 5 to 10 years 2
Rating Yes No N/A

2 yes
2
2 yes
2 no
2 no
2 no
2 no
2 no
2 no

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

The plug valve is located in same vault as the 
Apco swing check valve with air cushion 
cylinder.  The plug valve must be exercised 
every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

The FLYGT submersible pump is put on a 
yearly P.M. to be pulled & inspected.  
Submersible  pump #2 has a flush valve 
which cycles for about 1 minute before 
pump starts pumping down.   This valve uses 
the fluids in wetwell to stir wetwell & 
breakup grease.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #14
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/27/2015 0

Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/27/2015 Plug 5 to 25 years 0

Rating Yes No N/A

There is no inlet valve for this submersible 
pump.Components Observations

Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

The plug valve is located in same vault as the 
Apco swing check valve with air cushion 
cylinder.  The plug valve must be exercised 
every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #14
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

0
Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake 0

Rating Yes No N/A

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Appendix 4 of 7



City of Mercer Island
Pump Station Condition Assessment

Pump Station #14
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet 0

Rating Yes No N/A

Assessor Date Type Year Made Life Expectancy
D Baker 10/27/2015 5 to 25 years 3

Rating Rating Comments
2 3
2 2
2

Assessor Date Size Year Made Life Expectancy
D Baker 10/27/2015 5 to 25 years 2

Rating Rating Comments
2 2
2
2 2
2 2

2
2

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply This pump station does not have a dry pit.  
All controls are in a cabinet on surface above 
& north of wetwell.  The water for cleaning 
of wetwell & struture is from sewer crew jet 
truck.  The valve pits are self draining into 
wetwell tru a rubber check valve (duck bill).

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid This pump station has no overflow system.  

The wetwell has a platform mid way down 
the wetwell wall.  The platform is used for 
cleaning the wetwell & pulling & installing 
the FLYGT pumps.  The fluid levels are read 
by a SIEMENS hydroranger 200 system.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #14
Assessor Date Size Year Made Life Expectancy
D Baker 10/27/2015 5 to 25 years 4

Rating
3
4
4
4
4

Assessor Date Type Year Made Life Expectancy
D Baker` 10/27/2015 5 to 25 years 2

Rating Yes No N/A Comments
2 yes

yes
2 no
2 yes
2
2
2
2
2
2
2
2

2

Lid Hydraulic Gradient Manhole (HGMH) Is used as a overflow system.  When lakeline will not 
handle pump flows fluids are returned to south side of wetwell.  Ladder

Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational This pump station was finished in 2015. 

Pump Station #14 is located in a street end 
park. 

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #14
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/27/2015 Tsurumi 1 to 5years 2
Rating Yes No N/A

2 yes
2
2 yes
2 no
2 no
2 no
2 no
2 no
2 no
2
2
2

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
0

Rating Yes No N/A

The only sump pump system at this pump 
station is located in generator vault in 
roadway.  Generator was updated at same 
time as Pump station #14.  This sump pump 
system should have a second  pump installed 
in the future.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/10/2015 Cornell 5 3081 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/10/2015 Gate 2 to 5 years. 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #15

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

The check valve on pump #1 has a proximity 
switch.  Gate valve needs to be exercised 
every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #15
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/10/2015 Gate 4 2 to 5 years. 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/10/2015 Cornell 5 2520 2 to 5 years. 4
Rating Yes No N/A

4 yes 
4
4 yes
4 no
4 no
4 yes
3 yes
3 no
4 no

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Gate valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

This pump has slight bearing noise & has a 
vibration issue.  Components Observations

Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #15
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/10/2015 Gate 2 to 5 years. 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/10/2015 Gate 2 to 5 years. 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

The check valve on pump #1 has a proximity 
switch.  Gate valve needs to be exercised 
every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Gate valve needs to be exercised every three 
months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #15
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/10/2015 AUWA 2 to 5 years. 0
Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/10/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no
3 no
3 no
3 no

no

This is a flush station.  An actuator & 
butterfly valve have replaced the old 
compressor & valve unit.  The clock needs 
replaced to unable flush valve to function.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Inlet valve leaks even when closed.
Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #15
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/10/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no
4 no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/10/2015 6 to 25 years. 4

Rating Rating Comments
3 3
3 3
3
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/10/2015 11 to 20 years. 5

Rating Rating Comments
4 4
4
4 3
4 3
4
5
4

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Wash down pump is a Gould GT‐07.
Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid The float system for this pump station needs 

replaced.  Transducer needs relocated.  
Ladder & all unused pipes need to be 
removed.  The overflow basket needs to be 
replaced.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #15
Assessor Date Size Year Made Life Expectancy
D Baker 11/10/2015 11 to 20 years. 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 11/10/2015 6 to 25 years. 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
4
4
4
4

3

Lid The hydraulic gradient manhole (HGMH) at this pump station is buried & needs to be raised.
Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational
Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #15
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/10/2015 0 to 1 year. 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 no
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/10/2015 0 to 1 year. 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 no
4
4
4

Sump pump system is 1.5 size plumbing. 
Pump system should be rebuilt with new 
plumbing and brass check valves.  Sump pit 
needs to be cleaned & sealed.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 10/28/2015 Cornell 7.5 1 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/28/2015 Gate 1 to 2 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
4 no
4 no

no

Pump Station #16
The corrosion on the bottom of frame & top 
of volute has heavily rusted metal & needs 
sandblasted & repaired.  Frame, seal & 
rubber coupling need rebuilt to restore 
pump to normal operation.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

The inlet valve needs to be replaced.  Check 
valve on this pump has a proximity switch.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #16
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/28/2015 Gate 4 1 to 2 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
4 no
4 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/28/2015 Cornell 7.5 1 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

The outlet valve needs to be replaced.
Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

The corrosion on the bottom of frame & top 
of volute has heavily rusted metal & needs 
sandblasted & repaired.  Frame, seal & 
rubber coupling need rebuilt to restore 
pump to normal operation.  This pump does 
not have a gasket & the frame has rusted to 
the volute.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #16
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/28/2015 Gate 1 to 2 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no

no
4 no
4 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/28/2015 Gate 1 to 2 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no

no
4 no
4 no

no

The inlet valve needs to be replaced.  Check 
valve on this pump has a proximity switch.Components Observations

Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

The outlet valve needs to be replaced.
Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #16
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/28/2015 Cornell 1 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 10/28/2015 Gate 1 to 2 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no

no

The corrosion on the bottom of frame &  top 
of volute has heavily rusted metal & needs 
sandblasted & repaired. Frame, seal & 
rubber coupling need rebuilt to return pump 
to normal operation.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

The inlet valve needs to be replaced.  Check 
valve on this pump has a proximity switch.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #16
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 10/28/2015 Gate 1 to 2 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 10/28/2015 6 to 25 years 4

Rating Rating Comments
3 4
3 3
3
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 10/28/2015 6 to 25 years 5

Rating Rating Comments
4 4
4 4
4 3
4 3
4
5
4

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

The outlet valve needs to be replaced.

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply This pump station has a Gould GT‐07 
washdown pump.  Water for washdown & 
flushing system come from lake.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Wet well needs ladder removed & all unused 

plumbing. Place transducer in better 
location. Overflow basket has to be replaced 
to work properly.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #16
Assessor Date Size Year Made Life Expectancy
D Baker 10/28/2015 6 to 25 years 4

Rating
4
4
4

4
Assessor Date Type Year Made Life Expectancy
D Baker 10/28/2015 6 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
4
4
4
4

3

Lid The outside of the hydraulic gradent manhole should be concreted to improve structure.
Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational This pump station is used to house a bioxide 

system.  This system must by improved or 
moved out of this pump station.  The bioxide 
is spilling on the pumps & causing corrosion.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #16
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 10/28/2015 0 to 1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 no
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 10/28/2015 0 to 1year 4

Rating Yes No N/A
4 no
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 no
4
4
4

The electrical outlets need to be raised to 
insure safe operation of sump pumps.  The 
sump pump system should be replumbed & 
brass check valves installed.  Sump pit needs 
cleaned & sealed.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump #2 had failed on day of inspection. 
Replumb sump pipe 1.5Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/4/2015 Cornell 7.5 11738 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #17

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Main discharge valve for header system is 
stuck open.  The inlet & check valve leak.  
Check valve has a proximity switch. Gate 
valve needs to be exercised every three 
months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #17
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/4/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/4/2015 Cornell 7.5 12404 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet gate valve needs to be exercised 
every three months.  This valve leaks.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Pump seal is leaking & is coated in grease.  
This pump has no wear ring in the volute & 
needs to be replaced. Check valve on 
pump#2 has a proximity switch

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #17
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
3 no
3 no

no

The inlet valve on pump#2 leaks bad.  The 
check valve on this pump has a proximity 
switch.  The inlet valve on this pump needs 
to be exercised every three months.  If 
exercising fails valve will be replaced.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Outlet valve needs to be exercised every 
three months.  Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #17
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/4/2015 Cornell 10324 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 yes
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump#3 seal had a slight leak on day of 
inspection. Check valve #3 has a proximity 
switch.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

The inlet valve needs to be exercised every 
three months.  The exercise may help with 
leaking issue.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #17
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 4

Rating Rating Comments
3 4
3 3
3
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 4

Rating Rating Comments
4 4
4
4 3
4 3
4
4

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

The check valve on this pump has a 
proximity switch.  The oulet gate valve needs 
to be exercised every three months.  This 
valve leaks.Lubrication Oil OK at Inspect.

Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Wash down pump is a Gould GT‐07.  Inlet 
valve for wash down pump is covered in 
corrosion, should be replaced.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Float system needs replaced. Transducer 

should be relocated.  Remove ladder & all 
unused plumbing.  Repair Or replace over 
flow basket.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #17
Assessor Date Size Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 4

Rating
4
4
4

4
Assessor Date Type Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
4
4
4
4

3

Lid Hydraulic Gradient Manhole (HGMH) is buried & will be located & dug up.  Ratings are from 
past survey.Ladder

Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational The vent system exhaust outlet must be 

raised up three feet .  The fresh air inlet 
mushroom must be rasied up three feet.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #17
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/4/2015 1 to 2 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/4/2015 1 to 2 years 4

Rating Yes No N/A
4 no
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 no
4
4
4

Sump pump system needs rebuilt & Brass 
check valves installed.  Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump #2 failed on day of inspection.  
Electrical outlets for both sump pumps need 
to be raised.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/4/2015 Cornell 7.5 2 to5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 yes
4 no
4 no
3 no
3 no

yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #18
This pump was pulled on day of inspection.  
The wear rings & impellar show normal 
signs of wear.  This pump has been pulled 
many times in the past months.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

The inlet valve & check valve both leak.  
The inlet valve has air bubbling thru seal 
around valve stem.  The valves need to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #18
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 1/4/2015 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/4/2015 Cornell 7.5 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 yes
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

The outlet valve leaks.  This valve needs to 
be exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

This pump was pulled on day of inspection.  
The wear rings & impellar show normal 
signs of wear.  This pump has been pulled 
many times in the past months.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #18
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 Yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

The inlet valve & check valve both leak.  
The inlet valve has air bubbling thru seal 
around valve stem.  The valves need to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

The outlet valve leaks.  This valve needs to 
be exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #18
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/4/2015 Cornell 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 no
4 yes
4 no
4 no
4 no
3 no
3 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/4/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

This pump was pulled on day of inspection.  
The wear rings & impellar show normal 
signs of wear.  This pump has been pulled 
many times in the past months.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

The inlet valve & check valve both leak.  
The inlet valve has air bubbling thru seal 
around valve stem.  The valves need to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #18
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/4/2015 Gate 2 to5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 5

Rating Rating Comments
3 5
3 3
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 5

Rating Rating Comments
4 4
3
4 3
4 3
4
5
5

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

The outlet valve leaks.  This valve needs to 
be exercised every three months.

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply No wash down system is in place in this 
pump station.  A 100 gal tank with a air gap 
would help.  Install a Gould GT‐07 wash 
down pump & plumb a hose bib. 

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Wetwell ladder & all unused plumbing in 

wetwell needs to be removed.  Overflow 
basket should be replaced. The lid to 
wetwell should be replaced & raised 2 to 3 
feet To avoid flood plain.  The vent trench 
for pressure & odor must be replaced Or a 
carbon filter  installed.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #18
Assessor Date Size Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 4

Rating
4
4
4

4
Assessor Date Type Year Made Life Expectancy
D Baker 11/4/2015 5 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
4
4
4
4

3

Lid The hydraulic gradient manhole must be raised 2 to 3 feet & lid replaced with locking cover.  
This would place the lid above present flood plain.Ladder

Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational The hatch for entry into pump station must 

be raised 2 to 3 three feet to be above 
flood plain.  The ladder must be remounted 
to dry pit wall to be more secure.  The 
ventilation system is not providing sufficent 
fresh air into pump station.  New control & 
communications have been install in this 
station in 2015.  The communications  are 
relayed by a wireless system with external 
anntena.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication

Appendix 6 of 7



City of Mercer Island
Pump Station Condition Assessment

Pump Station #18
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/4/2015 0 to1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/4/2015 0 to 1 year 4

Rating Yes No N/A
4 no
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump pump must be replaced & replumbed 
with brass check valve.  The electrical outlet 
for this pump needs to be raised & 
separate from other sump pump.  Sump pit 
must be cleaned & sealed.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump pump must be replaced & replumbed 
with brass check valve.  The electrical outlet 
for this pump needs to be raised & 
separate from other sump pump.  Sump pit 
must be cleaned & sealed.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/18/2015 Cornell 10 16148 2 to 5 years 4

Rating Yes No N/A
4 yes
3
3 yes
3 no
3 no
3 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/18/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #19
In 2015 frame, upper bearing,seal & rubber 
transfer coupling were rebuilt.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Inlet valve leaks.  This valve must be 
exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #19
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/18/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 yes & no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/18/2015 cornell  10 14621 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet valve & check valve leak.  The outlet 
valve must be exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

The frame,upper bearing, seal & rubber 
transfer coupling need rebuilt.   The rebuilt 
would help the pump preform better.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #19
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/18/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/18/2015 Gate 5 to 25 years 3

Rating Yes No N/A
2 yes
2
3 yes
2 no
2 yes

no
3 no
3 no

no

Inlet valve leaks.  This valve must be 
exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

On discharge side of pump #2 check valve & 
outlet valve were replaced 2015.  Also main 
discharge valve for whole pump system was 
replaced.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #19
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/18/2015 Cornell  2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/18/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

The frame,upper bearing, seal & rubber 
transfer coupling need rebuilt.   The rebuilt 
would help the pump preform better.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Inlet valve leaks.  This valve must be 
exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #19
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/18/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/18/2015 5 to 25 years 4

Rating Rating Comments
3 4
3 3
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/18/2015 5 to 25 years 5

Rating Rating Comments
4 4
3
4 3
4 3
4
5
5

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Outlet valve & check valve leak.  The outlet 
valve must be exercised every three months.

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply New Gould GT‐07 washdown pump installed 
9/9/2015.  The water from flush system 
which comes from lake feeds washdown 
pump.  This pump station has an old flush 
system which will be updated in the future.  
A butterfly valve & actuator with clock will 
be part of the update.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid The vent trench for the wetwell was 

damaged years ago.  On the day of 
inspection pressure in wetwell & odor was 
bad.  The Wetwell ladder & all unused 
plumbing will be removed from wetwell.  
Floats & transducer will be relocated & 
secured.  Overflow basket needs replaced.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #19
Assessor Date Size Year Made Life Expectancy
D Baker 11/18/2015 5 to 25 years 5

Rating
4
4
4
5
4

Assessor Date Type Year Made Life Expectancy
D Baker 11/18/2015 5 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
4
4
4
4

3

Lid Hydraulic Gradient Manhole (HGMH) is buried due to odor issues.  Between the (HGMH) & 
discharge sewer pipe from pump station the system has started to vent thru the ground.  This is 
a issue which will be repaired.  The lines from pump station & (HGMH) will be inspected by 
CCTV.

Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational The North side of pump station has issues 

with drainage.  This must be resolved.   The 
landscape will be rebuilt after all projects are 
completed.  Access to this pump station is 
over rough ground & backyards.  The city has 
a boat dock which could be rebuilt & used.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #19
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/18/2015 Tsurumi 1 to 5 years 4
Rating Yes No N/A

2 yes
2 yes
2 yes
2 no
2 no
2 no
2 no
2 no
2 no
2
4
2

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/18/2015 Tsurumi 1 to 5 years 4

Rating Yes No N/A
2 yes
2 yes
2 yes
2 no
2 no
2 no
2 no
2 no
2 no
2
4
2

Sump pump #1 was replaced on 9/9/2015.  
this sump system was replumbed with brass 
check valve & new float.  The electrical 
outlet still must be raised & separated from 
other sump pump.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump pump #2 was replaced on 9/9/2015.  
this sump system was replumbed with brass 
check valve & new float.  The electrical 
outlet still must be raised & separated from 
other sump pump.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/3/2015 Cornell  10 16529 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #20
Pump has corrosion from boxide system in 
pump station.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Inlet & check valve both leak. Check valve 
has a proximity switch.  Valves need to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #20
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/3/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
4 no
4 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/3/2015 Cornell  10 15831 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet valve leaks.  Valve needs to be 
exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Pump has corrosion from boxide system in 
pump station.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #20
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Inlet & check valve both leak. Check valve 
has a proximity switch.  Valves need to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Outlet valve leaks.  Valve needs to be 
exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #20
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/3/2015 Cornell  16770 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump has corrosion from boxide system in 
pump station.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Inlet & check valve both leak. Check valve 
has a proximity switch.  Valves need to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #20
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/3/2015 Gate 2 to 5years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 4

Rating Rating Comments
3 3
3 3
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 5

Rating Rating Comments
4 4
4
4 3
4 3
4
5

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Outlet valve leaks.  Valve needs to be 
exercised every three months.

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Gould GT‐07 wash down pump is used to 
clean pump station.  Security Electricity

Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Replace float system & place transducer for 

better cleaning.  Remove ladder & all unused 
plumbing.  Walls in wetwell will need to be 
be rebuilt.  Basket on overflow should be 
replaced.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #20
Assessor Date Size Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
4
4
4
4

3

Lid Hydraulic Gradient Manhole (HGMD)  was located on the day of inspection.  The the (HGMH) 
will be raised & new locking lid & ring will be installed.Ladder

Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational This pump station has a bioxide tank & 

pump system which must be updated or 
removed.  The bioxide has created corrosion 
issues on metal surfaces inside the dry pit at 
this pump station.  The ventilation system in 
this station must be upgraded.  

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #20
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/3/2015 1 to 2 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/3/2015 1 to 2 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump pump system needs updated & brass 
check valves installed.  The electrical outlets 
must be raised & updated.  

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump pump system needs updated & brass 
check valves installed.  The electrical outlets 
must be raised & updated.  

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/9/2015 Cornell  10 18349 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #21

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Inlet & check valves both leak.  Valves need 
to be exercised every three months. Check 
valve slams shut due to high pressure in 
wetwell.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #21
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 Cornell  10 16497 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet valve leaks. Valve needs to be 
exercised every three months.  Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #21
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Inlet & check valves both leak.  Valves need 
to be exercised every three months. Check 
valve slams shut due to high pressure in 
wetwell.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Outlet valve leaks. Valve needs to be 
exercised every three months.  Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #21
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 Cornell  17075 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Inlet & check valves both leak.  Valves need 
to be exercised every three months. Check 
valve slams shut due to high pressure in 
wetwell.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #21
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/9/2015 2 to 5 years 4

Rating Rating Comments
3 3
3 3
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 5

Rating Rating Comments
4 4
3
4 3
4 3
4
4
5

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Outlet valve leaks. Valve needs to be 
exercised every three months.  

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Wash down system has a newer Gould GT‐07 
pump.  Large chunks of paint litter the floor 
of dry pit.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Wetwell has  severe pressure issue which 

had been addressed in the past but has 
failed.  The floats & transducer need to be 
relocated.  Overflow basket needs to be 
replaced.  The ladder & all unused plumbing 
must be removed.

Floats Isolation Valve
Internal Condition

Vent

Appendix 5 of 7



City of Mercer Island
Pump Station Condition Assessment

Pump Station #21
Assessor Date Size Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
3 yes
4
4
4
4
3
4
4
4

3

Lid Hydraulic Gradient Manhole (HGMH)  Must be raised & new locking lid & ring Installed.  The 
vent trench from wetwell to (HGMH) must be rebuilt to help reduce pressure in wetwell & Dry 
pit.

Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational Top of pump station structure is cement 

with a wood deck attached.  The wood deck 
over wetwell is rotting & starting to come 
apart.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #21
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 0 to 1 year 4
Rating Yes No N/A

4 yes & no
4
4 yes
4 yes
4 yes
4 yes
4 yes
4 yes
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/9/2015 0 to 1 year 4

Rating Yes No N/A
4 yes
4
4 yes
4 yes
4 yes
4 yes
4 yes
4 yes
4 yes
4
4
4

Sump pump system is failing.  Back pressure 
from wetwell is causing checks on sump 
pumps to break.  Rebuild sump pump system 
with brass check valves & replumb.  This 
sump pump system is 1.5 inch plumbing.  
Electrical outlets must be raised for operator 
safety.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump pump system is failing.  Back pressure 
from wetwell is causing checks on sump 
pumps to break.  Rebuild sump pump system 
with brass check valves & replumb.  This 
sump pump system is 1.5 inch plumbing.  
Electrical outlets must be raised for operator 
safety.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/9/2015 Cornell 7.5 19059 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes
4 yes
4 no
4 yes
3 yes
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #22
Pump #1 had a slight electrical smell at time 
of inspection.  This pump was pulled because 
of vibration & heat buildup.  The impellar & 
wear rings looked good & pump was not 
plugged.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Inlet & check valves both leak.  The check 
valve has a proximity switch.  The inlet valve 
needs to be exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #22
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 Cornell 7.5 20334 2 to 5 years 5
Rating Yes No N/A

4 yes
5
4 yes
4 yes
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet valve leaks.  The outlet valve needs to 
be exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Seal on pump #2 shaft had failed on day of 
inspection.  Seal was washed down & still 
failed.  This pump was pulled due to a plug.  
The impellar & wear rings were in good 
shape.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #22
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 yes
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 0 5

Rating Yes No N/A
4 no
4
3 yes
4 no
5 no

no
3 no
3 no

no

Inlet & check valves both leak.  The check 
valve has a proximity switch.  The inlet valve 
needs to be exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Outlet valve leaks.  The valve has failed in 
the open position.  This valve will be 
replaced.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #22
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D baker 11/9/2015 Cornell 19460 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Inlet & check valves both leak.  The check 
valve has a proximity switch.  The inlet valve 
needs to be exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #22
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D baker 11/9/2015 5 to 25 years 4

Rating Rating Comments
3 3
3 3
3
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 5

Rating Rating Comments
4 5
4
4 4
4 4
4
5
5

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Main discharge valve is stuck open.  After 
valve is free to move in future the valve will 
be exercised every three months.  The outlet 
valve for pump #3 leaks.Lubrication Oil OK at Inspect.

Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply This pump station has a newer Gould GT‐07 
wash down pump.  Water from old flush 
system is used to supply washdown pump 
for cleaning dry pit floor.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid Float system will be replaced & transducer 

relocated. Lid to wetwell needs new seal or 
replacement. Ladder & all unused plumbing 
to be removed.  Overflow basket to be 
replaced.  This wetwell has a severe pressure 
issue & is causing damage to wetwell.

Floats Isolation Valve
Internal Condition

Vent

Appendix 5 of 7



City of Mercer Island
Pump Station Condition Assessment

Pump Station #22
Assessor Date Size Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 5

Rating
4
4
4
5
4

Assessor Date Type Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
4 yes
4
4
4
4
3
4
4
4

3

Lid Hydraulic Gradient Manhole (HGMH) has pressure issues from vent trench not working.  This 
causes odor for homeowners in area of pump station.  The vent trench will be be replaced to 
reduce pressure.

Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational Fan discharge needs to be raised 3 feet to 

avoid water runoff coming into station & 
causing fan to fail.  The area around pump 
station will have many projects.  When they 
are all completed area will be restored.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #22
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 0 to 1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/9/2015 0 to 1 year 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump pump system should be rebuilt before 
it fails.  The sump system needs to be 
upgraded to brass checks & a total replumb.  
The electical outlets must be raised & placed 
on separate Breakers.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Sump pump system should be rebuilt before 
it fails.  The sump system needs to be 
upgraded to brass checks & a total replumb.  
The electical outlets must be raised & placed 
on separate Breakers.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker  11/3/2015 Cornell 7.5 15641 2 to 5 years 4

Rating Yes No N/A
4 yes
4
4 yes

no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker  11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #23

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

The inlet & check valve both leak.  The check 
valve has a proximity switch.  These valves 
need to be exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #23
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker  11/3/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker  11/3/2015 Cornell 7.5 18583 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet valve leaks.  This outlet valve needs to 
be exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

Pump #2 was pulled on day of inspection.  
Impellar is in good shape & wear rings seem 
to be fine.  A binding issue was found with 
pump & two hoists had to be used to pull 
pump.  

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #23
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker  11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker  11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

The inlet & check valve both leak.  The check 
valve has a proximity switch.  These valves 
need to be exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Outlet valve leaks.  This outlet valve needs to 
be exercised every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #23
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker  11/3/2015 Cornell 16597 2 to 5 years 5
Rating Yes No N/A

4 yes
4
4 yes
4 yes
4 no
4 yes
3 yes
3 no
5 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker  11/3/2015 Gate zero 5

Rating Yes No N/A
4 Stuck open
4
3 yes
5 no
5 no

no
3 no
3 no

no

Pump #3 was pulled 2 weeks before 
inspection.  The seal was leaking on day of 
inspection.  There seems to be upper bearing 
noise & slight shaft vibration.  The marathon 
motor smelled like it has light eletrical issues. 
Impellar & wear rings look ok.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Pump #3 inlet valve has failed.  The 
inspection crew tried many times to just 
move the valve.  The valve will be replaced 
when the projects list is complete & three 
man crew is available.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #23
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker  11/3/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 4

Rating Rating Comments
3 4
3 3
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 5

Rating Rating Comments
4 5
4
4 4
4 4
4
5
5

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Outlet valve leaks.  This outlet valve needs to 
be exercised every three months.

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply Hatch switch for lighting bad.  Washdown 
pump is a Gould GT‐07 this pump uses lake 
water for station cleaning.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid The wetwell lid does not lock down.   The 

float system must be replaced & transducer 
moved.  Remove ladder & all unused 
plumbing before in falls into wetwell & goes 
tru pumps.  The wet well walls are showing 
heavy signs of exposed rock & crumbling 
cement.

Floats Isolation Valve
Internal Condition

Vent

Appendix 5 of 7



City of Mercer Island
Pump Station Condition Assessment

Pump Station #23
Assessor Date Size Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 11/3/2015 5 to 25 years 4

Rating Yes No N/A Comments
3 yes

yes
4 no
3 yes
3
4
3
4
4
4
3
4

3

Lid The Hydraulic Gradient Manhole (HGMH) is buried in side walk & will be raised & repaired.
Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational Ventilation system needs to be improved.  

The fresh air inlet needs to be raised three 
feet & fan exhaust raised three feet.  

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #23
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker  11/3/2015 0 to 1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker  11/3/2015 0 to 1 year 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

The sump pump system needs replumbed 
with new pumps, brass checks & new floats.  
The electrical outlets need raised.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

The sump pump system needs replumbed 
with new pumps, brass checks & new floats.  
The electrical outlets need raised.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/9/2015 Cornell 3 21535 2 to 5 years 4

Rating Yes No N/A
4 Yes No N/A
4
4 yes
4 no
4 no
4 no
3 no
3 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #24

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Inlet & check valve leak.  The inlet valve does 
not close completely with out heavy force.  
Check valve has a new upgraded limit switch. 
Both inlet & check valve must be exercised 
every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #24
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 Cornell  3 18819 2 to 5 years 4
Rating Yes No N/A

4 yes
4
4 yes
4 yes
4 no
4 no
3 no
3 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet valve does not close with out heavy 
force.  Valve must be exercised every three 
months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

The seal on pump #2 has a slight leak which 
causes odor.Components Observations

Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #24
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Inlet & check valve leak.  The inlet valve does 
not close completely with out heavy force.  
Check valve has a new upgraded limit switch. 
Both inlet & check valve must be exercised 
every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Outlet valve does not close with out heavy 
force.  Valve must be exercised every three 
months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #24
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 Vaughn 5 to 10 years 4
Rating Yes No N/A

3 yes
3
3 yes
3 no
3 no
3 no
3 no
3 no
4 no

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Inlet & check valve leak.  The inlet valve does 
not close completely with out heavy force.  
Check valve has a new upgraded limit switch. 
Both inlet & check valve must be exercised 
every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #24
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/9/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 no

no
3 no
3 no

no
Assessor Date Type Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 4

Rating Rating Comments
3 4
3 4
4
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 4

Rating Rating Comments
3 3
2
3 3
3 3
4
4
4

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Outlet valve does not close with out heavy 
force.  Valve must be exercised every three 
months.

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply The washdown pump is a Teel pump which 
uses water from lake for cleaning of pump 
station.  The electrical system has issues with 
water in conduit system.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid The float system was upgraded in 2015 with 

the new telemetry & control upgrade.  The 
ladder & all unused plumbing should be 
removed.  Overflow basket will need 
replaced.

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #24
Assessor Date Size Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 5

Rating
4
4
4
5
4

Assessor Date Type Year Made Life Expectancy
D Baker 11/9/2015 5 to 25 years 4

Rating Yes No N/A Comments
3 yes

yes
4 no
3 yes
4
4
4
3
3
3
3
4

3

Lid The Hydraulic Gradient Manhole (HGMH) is located in a walk way just west of pump station.  
The wetwell vents back to (HGMH) & uses bolt holes in lid to relieve pressure .  In the past a 
filter had been placed in this structure for odor control.

Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond. Overall Rating

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational The ventilation system needs to be upgraded 

to provide more fresh air inside pump 
station dry pit.  

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #24
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/9/2015 0 to 1 year 4
Rating Yes No N/A

4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/9/2015 0 to 1 year 4

Rating Yes No N/A
4 yes
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

The sump pump system is 1.5 inch plumbing.  
This system needs upgraded with new 
pumps, new floats & brass check valves.  The 
sump pit needs cleaned & sealed.  The 
electrical outlets need to be rasied & placed 
on separate breakers.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

The sump pump system is 1.5 inch plumbing.  
This system needs upgraded with new 
pumps, new floats & brass check valves.  The 
sump pit needs cleaned & sealed.  The 
electrical outlets need to be rasied & placed 
on separate breakers.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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City of Mercer Island
Pump Station Condition Assessment

Pump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/10/2015 Vaughn  7.5 5 to 10 years 4

Rating Yes No N/A
3 yes
2
2 yes
2 no
2 no
2 no
2 no
2 no
4 yes

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/10/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 Yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Pump Station #25
The hour meter should be changed to reflect 
accurate hours on Vaughn pump.  The pump 
should have a pressure gauge on the inlet 
side & outlet side of pump.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components
Isolation Valves Leaks

Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise

Belt/Chain

Inlet & check valve leak.  Check valve has a 
proximity switch.  The inlet valve needs to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #25
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/10/2015 Gate 4 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Pump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/10/2015 Vaughn  7.5 5 to 10 years 4
Rating Yes No N/A

3 yes
2
2 yes
2 no
2 no
2 no
2 no
2 no
4 yes

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Outlet valve leaks & needs to be exercised 
every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation

The hour meter should be changed to reflect 
accurate hours on Vaughn pump.  The pump 
should have a pressure gauge on the inlet 
side & outlet side of pump.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Belt/Chain
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #25
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake D Baker 11/10/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet D Baker 11/10/2015 Gate 2 to 5 years 4

Rating Yes No N/A
4 yes
4
3 yes
4 no
4 yes & no

no
3 no
3 no

no

Inlet & check valve leak.  Check valve has a 
proximity switch.  The inlet valve needs to be 
exercised every three months.

Components Observations
Corrosion Operating at Inspection
Packing Gland

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Cavitation

Outlet valve leaks & needs to be exercised 
every three months.Components Observations

Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support

Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Cavitation

All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #25
Pump 3 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

0
Rating Yes No N/A

Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Intake 0

Rating Yes No N/A

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Pipe Alignment Missing Components
Isolation Valves Leaks
Belt/Chain

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration

Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)
Actuator Excessive Noise
Structural Integrity Excessive Vibration

Components Observations
Corrosion Operating at Inspection
Packing Gland Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional

Pipe Alignment Missing Components
Cavitation
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #25
Valve Assessor Date Make/Type Size Year Made Life Expectancy  Overall Rating Comments
Outlet 0

Rating Yes No N/A

Assessor Date Type Year Made Life Expectancy
D Baker 11/10/2015 5 to 25 years 4

Rating Rating Comments
3 3
3 3
3
4
4
4
4

Assessor Date Size Year Made Life Expectancy
D Baker 11/10/2015 5 to 25 years 5

Rating Rating Comments
3 4
4
3 3
3 3
4
4
5

Structure Condition  Overall Rating

Components Components

Actuator Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

Lubrication Oil OK at Inspect.
Support All Safe Guards Present
Functional Unusual Smell of Heat
Manual Operator Valve Isolates (Holds)

Components Observations
Corrosion Operating at Inspection
Packing Gland

Cavitation

I & C Control
Floor Finish
Wall Finish

Wetwell Condition

Fire Protection Water Supply A new Gould GT‐07 washdown pump was 
installed mid summer.  The water for 
cleaning of pump station is pulled from lake 
tru old flush system.

Security Electricity
Lighting Gas
Internal Paint Sanitary Plumbing
External Paint

Safety
Structural Integrity Security
Overflow Basket/Weir Box
Internal Ladder

Overall Rating

Components Components
External Condition Lid The float system must be upgraded to a new 

float system.  The transducer needs to be 
relocated.  The ladder & all unused plumbing 
will be removed from wetwell.  The overflow 
basket needs replaced.  Remove root mass 
from wetwell & repair cement wall. Vent 
trench for wetwell has failed & wetwell has 

Floats Isolation Valve
Internal Condition

Vent
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #25
Assessor Date Size Year Made Life Expectancy
D Baker 11/10/2015 0

Rating

Assessor Date Type Year Made Life Expectancy
D Baker 11/10/2015 5 to 25 years 4

Rating Yes No N/A Comments
4 yes

yes
4 no
3 yes
4
4
4
3
4
4
4
4

3

Lid This pump station does not have a Hydraulic Gradient Manhole (HGMH)
Ladder
Weir
Soil Vent Trench
Internal Condition

Hyd. Grad. M/H Cond.

Components Comments

Floor Finish Fire Pro. System Active
Ladder Fire Ext. Present/Cert. Current
Roof
External Wall

Structure Condition  Overall Rating

Components Components
Foundation Entry Alarm Operational The ventilation system needs upgraded.  The 

air inlet & air outlet need to be raised 3 feet 
or better to avoid debri entering fan system.

Columns Telemetry Monitoring Active

Internal Wall
External Door/Hatch
Grating
Internal Partition
Ceiling
Ventilation
Heating
Cooling
Communication
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City of Mercer Island
Pump Station Condition Assessment

Pump Station #25
Sump 1 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments

D Baker 11/10/2015 1 to 5 years 4
Rating Yes No N/A

3 yes
3
3 yes
3 no
3 no
3 no
3 no
3 no
4 yes
4
4
4

Sump 2 Assessor Date Make/Model HP Hours Life Expectancy  Overall Rating Comments
D Baker 11/10/2015 zero 4

Rating Yes No N/A
4 no
4
4 yes
4 no
4 no
4 no
4 no
4 no
4 yes
4
4
4

Sump pump #1 was replaced mid summer 
when washdown pump was installed.  The 
sump pump system needs to be replumbed 
with new floats & brass check valves.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal Unusual Smell or Heat
Pump Shaft Pump Cavitation

Isolation Valves Leaks
Sump Pit
Electrical Outlets
Check Valves

Couplings Excessive Noise
Structural Integrity Excessive Vibration
Pipe Alignment Missing Components

The #2 sump pump had failed on the day of 
inspection.  The electrical outlets for both 
sump pumps must be placed on separate 
breakers & raised.  The sump pit needs to be 
cleaned & sealed.

Components Observations
Corrosion Running at Inspection
Packing Gland/Seal Oil OK at Inspection
Bearing All Safety Guards Present
Oil Seal

Electrical Outlets
Check Valves

Pipe Alignment Missing Components
Isolation Valves Leaks
Sump Pit

Unusual Smell or Heat
Pump Shaft Pump Cavitation
Couplings Excessive Noise
Structural Integrity Excessive Vibration
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5'  access and
maintenance
easement
AF4655617

Easement 20' around
pump station
AF4664740

Dock lease AF5998362 expired
in 1988. Unable to find any current
agreements for dock use.

Access Notes 

- 10' Access Easement is blocked by
trees and fence. The red line represents
the path currently used to access
this pump station.
- Park at the east edge of the tennis courts
- Pump station is surrounded by bushes

5' access and
maintenance
easement
AF4655618
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PS-1

Pump Station 1Pump Station Easements
Parcels
Sewer Main

0 30 60 9015
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Street and parcel are
WSDOT ROW
(20030408000417)

Access Notes 

- No dock, drive right up to pump station
from 60th Ave SE
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Parcels
Sewer Main
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Easement 5' on either
side of existing pipe
AF5028697 (unable to
find separate easement
for pump station)

Parcel #8106100230 owned
by City of Mercer Island. Small
dock on city owned land.

Access Notes 

- Access either by dock or by walking on
path from N Mercer Way

PATH
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No easements, public ROW
(97th Ave) is 40' wide

Access Notes 

- No dock, paved access from 97th Ave SE

PS-11

Pump Station 11Pump Station Easements
Parcels
Sewer Main
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No easements, public ROW
(40th St) is 20' wide.

Access Notes 

- No dock access
- Access through 20' wide ROW
(SE 40th St)
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10' easement over pipe (AF5064118)

60' wide public ROW- 
Freeman Ave. Dock is
on public ROW

Access Notes 

- Preferred access by public dock
- Alternate access by homeowner's road
and pathway (4003 W Mercer Way)
- ROW to north of pump station is steep
and unusable.

Pump Station 13Pump Station Easements
Parcels
Sewer Main
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30' Public ROW
(Forest Ave SE)

Note: Aerial photo appears
to be skewed in this area.

10' easement over
pipe AF5824561

AF6011026 allows sewer service boat
mooring space on north edge of dock

Access Notes 

- Road access from Forest Ave.
- Easement dock is fenced off
from pump station and road.

Fence

PS-14
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30' ROW

10' X 34' Sewer Easement
NW corner of property
(AF5998359)

10' easement over
 pipe (AF5830122)

10' easement over
pipe (AF5783152)

AF5998359 allows
sewer service boat
a mooring space on
the north edge
of this dock.

Access Notes 

- Easement dock is fenced off from
pump station
- Access from 4700 block of Forest
Ave SE
- Path is steep, overgrown, and has
a steep set of stairs

PATH

Fence

PS-15

Pump Station 15Pump Station Easements
Parcels
Sewer Main

0 10 20 305
Ft



AF5998358 Sewer service boat
mooring space on south side of
dock (and access to the SW 10'x16'
of the property for access to pump
station.)

10' easement over pipe

10' easement over pipe

Access Notes 

- Vehicles can drive right up to pump
station from Brook Bay Rd.
- Dock is fenced off, but has a gate for
access.
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Easements: 37' X 25' at NW corner of parcel,
5' along N side of property, 10' over lake line
(AF5768644 & AF5750999) 

Easement AF5844584:
- 20 easterly feet for access
- Southerly 5' of property
for maintenance
- 8' over lake line for
maintenance

10' easement over pipe

AF5768644 grants access to pump station
either via the northerly 5' of property, or "across
existing or future docks situate on the premesis
for ingress to or egress from said easement areas".
It also allows the homeowner to designate a
different path to the pump station if the northerly
5' would be too destructive to their property.

Access Notes
- Park on 77th Ave SE
- Access around north side of 6411
77th Ave. (South property line is
blocked by shrubs & landscaping)
- No dock access
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10' Sewer easement
AF5867882

Pump station & sewer
easement AF5758768

AF5915965 10' easement over pipe
and moorage rights at dock

Access Notes 

- Parking at 7201 Holly Hill Dr.
- Both docks are usable.
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This entire area is ROW- Dispute was recently
cleared up by a property survey, parcel layer
has yet to reflect corrected property lines.

Public ROW

10' easement over pipe

Dock is on public ROW, property to north has
shared use rights with city.
Access to pump station from W Mercer requires
written approval from homeowners. AF5813170 

Access Notes 

- Dock access is best option
- Parking is on roadway at 7641 W Mercer Way
- Pathway winds through driveways, yards, and
along waterfront.
- Public ROW is steep and overgrown, unusable
at this time.

PATH

PS-19
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60' public ROW
(85th Ave SE)

10' easement over pipe

Access Notes 

- Access from 85th Ave SE
- No dock access
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Access & maintenance easement: 6' & 10' along N prop line,
10' over sewer pipe (AF5751000), and over 6' x 12' servicing dock.

AF 5751021 28' square easement allows
use of the square dock over the pump station..
The dock extension to the south appears
to be private

10' easement over pipe

Access Notes 

- Access from end of "King's Cove" (private
drive from E Mercer Way)
- Park at 7964 E Mercer Way

PARK
PS-21
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Easement: 25' x 45' at NE property,
10' along N line, 10' over pipe. Access
allowed either via pathways or dock.
(AF5750998)

10' easement over pipe

Access Notes 

- Park right above pump station
(6226 E Mercer Way) and use
stairway
- Dock has been modified.

Pump Station 22Pump Station Easements
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Easement 30' x 65' (pump station to be
located in westerly 25' of easement),
also 10' over pipe (AF5771868) 
Access allowed either via walkways or dock.

Sewer easement over private
road tracts in Cay Hills plat
(multiple easements) for installation
and maintenance of sewer.

Access Notes 

- Drive down SE 54th St off E Mercer Way
and park at turnout, following trail to pump
station.
- Easement allows access by land or dock.

PARK PS-23
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Easement "10 ft around existing Pump Station"
and 10' back of the bulkhead (AF5802456)

Easement 10' over pipe and 25' square
tract over pump station (AF5758767)
Access allowed via pathway or dock
"as designated by grantor"

10' easement over pipe

Access Notes 

- Park at 4612 E Mercer Way and walk
on south side of house to pump station
- Easements allow either land or dock access

PARK
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Emergency vault easement (198805060765)

Easement 25' x 65' NE of SW property line,
and 10' over pipe (AF5750997) 
Access allowed via walkways or docks
"as designated by grantor"

Access Notes 

- Park in Mercer Island Beach Club parking
lot near the lake and walk to pump station
- The gate is locked, get permission first
- No known dock access
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Mercer Island 

APPENDIX I – 2018 SEWER RATES 
 

 





Water CCF  Rate ($/CCF) Effective Date
Single Family Residences 0 - 10 CCF 3.86$                

11 - 20 CCF 6.53$                
21-30 CCF 7.84$                
Over 30 CCF 10.54$              

Multi-family Residences All Usage 5.72$                

Commercial Winter use 3.55$                Oct 1 - May 31
Summer use 8.83$                June 1 - Sept 30

Irrigation Winter use 5.31$                Oct 1 - May 31
Summer use 11.17$              June 1 - Sept 30

Water Conservation Surcharge: CCF  Rate ($/CCF) Effective Date

Single Family Residences 0 - 20 CCF -$                  
21-30 CCF 0.10$                June 1 - Sept 30
Over 30 CCF 0.30$                June 1 - Sept 30

King County Sewage Treatment Rate

Single Family Residences    Fixed charge per dwelling $88.44

Multi-family Residences    Actual water consumption $5.90 / CCF

Commercial    Actual water consumption $5.90 / CCF

Sewer Line Maintenance Rate

Single Family Residences Base Charge $41.76
 based on average winter water usage* Over 6 CCF $6.96 / CCF

Multi-family Residences    Actual water consumption $6.96 / CCF

Commercial    Actual water consumption $6.96 / CCF

Billing Cost    Fixed charge per account $8.15

Average winter water usage is based on the average water used during the current winter months of December through

March or January through April, depending on billing cycle.

Storm Drain Rate

    Single family residence - per residence per residence $33.59

    Commercial and Multi-family $33.59

Emergency Medical Services Rate

Single family residence per residence $9.14
Multi-family residence per number of units $9.14
Commercial per business $9.14
Public Schools per school $9.14
Other Public Entities per entity $9.14

Residential Board & Care and 24 Hour 
Nursing:

    Availability Rate - per ESU
$9.14

    Demand Rate - per EMS Call $0.00

Bi-Monthly Meter Charge Rate
Meter Size (All Customer Classes)

3/4 Inch or Smaller 32.53$              
1 Inch 81.33$              
1-1/2 Inch 162.65$           
2 Inch 260.24$           
3 Inch 520.48$           
4 Inch 813.25$           

per measured impervious 
surface unit

2018 UTILITY RATES
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