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Sammamish Plateau Water serves portions of the cities of Sammamish and Issaquah, and parts of
unincorporated King County. The District serves a population of approximately 65,000 in an area of
29 square miles.
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Asset Management Plan - Executive Summary
July 30, 2021

Board of Commissioners:
I am proud to present the Sammamish Plateau Water and Sewer District’s SECOND Asset
Management Plan. While most water and sewer utilities have no formal asset management plans
or are developing plans and systems, the District is years ahead of other utilities applying the
principles of asset management as stewards of our customers.
The District began developing the technology foundation to support an asset management
program approximately fifteen years ago. Investments and initiatives were launched to develop a
geographic information system (GIS), implement a computerized maintenance and management
system (CMMS), develop a functional supervisory control and data acquisition (SCADA) system,
develop a fiscal model to incorporate capital/asset replacement in rate setting, and create a
budgeting and fiscal management system to capture financial data. We also invested heavily in
staff development and purposefully committed the time and resources to be successful. Since
completing our first Asset Management Plan in 2016, there have been a number of shifts on the
District’s approach to asset management:


Asset management is a somewhat industry/technocratic term which is difficult to
communicate to our customers. As such, a number of years ago we began to frame our
asset management efforts in terms of “sustainability”, since a holistic asset management
program is truly oriented toward sustainability.



Asset management has become an inherent part of our organizational culture. Since our
initial plan was developed, all staff have been involved in or oriented towards an asset
management/stewardship philosophy. While other organizations are working to develop
their systems, the District’s has been in practice for over five years. For employees hired
since 2016, asset management is the cultural philosophy under which they’ve been brought
into the District.



Our asset management efforts and orientation 5-10 years ago focused on integrating data
from technology “silos” to create our asset management “plan”. Since developing our first
plan, we’ve combined our technology “silos” into an integrated enterprise system to share
data among various technology platforms, and realized that asset management at the
District is now more a function of the data contained in the enterprise system as opposed to
the driver of system integration.
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Over the last fifteen years we’ve laid the technology foundation for asset management. We’ve
integrated our technology platforms to enable asset management. We drafted a written plan with
underlying processes to keep asset management a dynamic management approach for data
collection and stewardship. Our technology platforms have expanded, and in a number of cases
been replaced or modernized, while developing a broader enterprise technology platform to
support more than just asset management data needs. Major achievements and outcomes include
the following:


We know our assets and have a credible, singular asset registry. We know the make,
model, manufacturer, data of installation, and location of our assets.



We have credible data on the anticipated useful life and future replacement value of our
assets.



We have developed systems to monitor the condition of our assets, and
criticality/consequence if an asset fails so we can proactively manage our assets and plan
for replacement.



We have aligned future asset replacement timeframes (useful life) and projected
replacement costs with our fiscal model to set aside reserve funds to replace assets when
needed.



We have managed our revenue requirements to fully fund the future replacement costs
within our replacement assumptions, and in 2020 began fully funding our replacement
targets.



Most of our efforts have been accomplished in-house through the efforts of District staff
(versus consultant reliant). While we have used consultants to guide us as needed or
confirm our practices and/or assumptions, the plans and practices are ours, and are now an
inherent as part of our culture that should result in a sustainable program.
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Our efforts and achievements are the result of a supportive Board and engaged staff. While
there’s no trophy, award, or competition for the best asset management program, the District has
achieved regional and national recognition from its peers. District staff have given in excess of 40
presentations at regional and national conferences, and when others in our region try to advance
their asset management systems and enterprise platforms, they often reach out to us. In any
event, our program wasn’t developed around the pursuit of recognition. Our efforts were on behalf
of those we serve, our customers, to ensure their water and sewer systems are well managed and
sustainable from an operating and fiscal perspective. I believe we’ve achieved this for the time
being, while noting that we have a lot of underground assets, whose condition may change while
not visible on a daily basis.
Our systems and Asset Management Plan have taken great effort to get to where we are today. At
times, asset management and our enterprise platforms have brought change to our staff, including
changes in perspective and operations orientation, and additional new technology platforms such
as advances in GIS platforms and integrations and a new CMMS system. While systems will
continue to evolve and improve, I believe we’re at a point where we’ve right-sized our asset
management program for an organization our size. Until we undertake our next plan revision,
District staff will spend less time creating systems, and more time understanding and leveraging
the systems we have. Asset management is steeped in data collection, and much of the data
won’t have value unless we determine how best to use it, including trend analysis. It’s now
appropriate that our future efforts shift from designing systems and collecting data to developing a
culture of data consumers to leverage the value of our asset management and enterprise systems.
Finally, I’d like to give special recognition to our asset management team which has shepherded
our efforts to refine our systems to support asset management. The team has expanded since our
first plan was drafted in 2016. Our cross-functional membership and approach is a testament that
it is “our” plan and an inherent part of our organizational culture and how we do business.
Respectfully Submitted,
John C. Krauss
General Manager
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Asset Management Definition:
The optimal lifecycle management of
physical assets to sustainably achieve the
stated business objectives
- European Federation of National Maintenance
Societies, Asset Management Committee
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Aspects of Asset Management
The District provides water all day, every day, to its customers while also conveying wastewater to
a regional treatment facility operated by King County. Both services are vital to the health, safety,
and sustainability of the community. The responsibility and expertise to accomplish this is
significant. The need to manage services today and plan for the future is essential, and the District
practices asset management as one of the management tools. To support our mission, the District
has aligned asset management with District management strategies and standards to meet longterm business objectives. Our program was developed using the United States Environmental
Protection Agency (EPA) model. The EPA model seeks to capture the following elements:
1. What is the current state or condition of the District’s assets?
2. What asset performance is needed to deliver our desired level of service?
3. Which assets are critical to sustained performance and service delivery?
4. What are the minimum life-cycle costs for the assets we rely on to provide service?
5. What is the best long-term funding strategy to operate and renew assets?
Water and sewer service is dependent on physical assets such as underground mains, pumps,
and motors. The District could not provide service to its customers if not for the significant
infrastructure and assets which comprise water and wastewater systems. These assets belong to
our customers, and as stewards of these resources, the District developed the asset management
program to ensure it can meet the mission and provide services to customers today and in the
future. The District adopted its first asset management plan in 2016 and subsequently had the
program assessed for maturity level (minimum, core, intermediate or advanced) based on the
International Infrastructure Management Manual (IIMM) 2011 Edition covering 14 asset
management aspects. (Appendix A: 2016 AM Program Assessment)
Using results from the assessment and next steps identified in the 2016 Asset Management Plan
the District implemented a 5-Year Asset Management Work Plan. The goal of the Work Plan
(Appendix B: 2017-2021 AM Work Plan) was to ensure the District would score at a minimum
maturity level of Core for all asset management aspects. Where feasible and appropriate, the work
plan also sought to progress select aspects to a level of intermediate. In addition, no asset
management aspect would see a reduction in its current level. Below is a table with the
assessment score for each asset management aspect and the District’s goals for advancement
(projected score end of 2021).
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AM Assessment Aspect Scoring Summary With Expected Changes
1.
2.
3.
4.
5.
6.
7.
8.
9.

X = 2016 Score
= Projected Score End of 2021 as a result of AM Work Plan
Aspect
Basic
Core
Intermediate Advanced
Asset Management Policy
X
Demand forecast
X
Levels of service
X
Asset register
X
Asset condition assessment
X
Risk management
X
Decision making
X
Operational planning
X
Maintenance planning
X

10. Capital works planning
11. Financial management
12. Asset management team’s capability
13. Asset management plans
14. Information systems

X
X
X
X
X

The District has developed and implemented asset management business processes to ensure
asset management is not just a concept or a document on the shelf, but a program that evolves
over time. It is how we do business on behalf of our customers. The asset management plan will
be updated every ten years to summarize the evolution of the program and current state of the
District’s infrastructure. The following summarizes the completed next steps identified in the 2016
Asset Management Plan, the Completed 5-Year Asset Management Work Plan, and Major
Assumption Changes and Advancements Since the 2016 Asset Management Plan.
Completed Next Steps:


Refined the asset registry and inserted asset sections to this plan covering 100% of assets
and their subcomponents pertinent to sustained water and sewer service, including pumps
and motors at wells, booster stations and lift stations.



Refined annual contributions to capital replacement reserves to fund asset components,
which support facility business functions. For example pumps and motors in wells and lift
stations, requiring more frequent replacement than the entire facility.



Revised capital replacement reserve funding by updating all facility replacement values to
include subcomponents and identified assets requiring greater than 80% of replacement
value, capital replacement reserve contributions.



AM staff provide annual all staff training/overview of asset management to orient new and
current staff to asset management and their role.
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Aligned the AM Plan, Operations Plan, Budget, Rate Model, Capital Plan and
Comprehensive Plans to the District’s comprehensive management strategy.



Level of service measures were updated and adopted by the Board and progress is
reported to the Board and community at least annually for every measure. Many measures
are included in the Financial and Business Metrics Reports each trimester.



The District implemented Reliability Centered Maintenance (RCM) to optimize operations
and maintenance by minimizing reactive time, and set up tools to identify if the appropriate
preventive maintenance is being performed at the optimum intervals.

Completed 5-Year Asset Management Work Plan:


The District further defined its commitment to asset management with the adoption of a
corporate asset management policy. The policy adopted in 2017 expanded the District
Financial Policies and tied the Mission and Asset Management Plan to organizational
strategies. It was named “Sustainability Policy” to be better understood by a wider audience.
The Sustainability Policy defines and guides the District’s commitment to sustainability and
asset management. (The Sustainability/Asset Management Policy is presented in Appendix
C)



Incorporated a stewardship and sustainability section in the District Budget to recognize
capital replacement and funding liabilities identified through the asset management
program.



Developed consequence of failure rating scales for major systems supporting facilities such
as pumps and motors in wells, booster stations and lift stations and assessed the
consequence of failure of every major system in each facility.



Established and documented risk management strategies and zones for all assets pertinent
to sustained water and sewer service. Business Risk Exposure (BRE) is the relationship
between the probability of failure or condition and the consequence of failure of an asset
taking into account risk mitigation. Business risk exposure is used to identify an asset’s
management strategy zone (MSZ). Using MSZs is a method of asset categorization that
defines default attributes and business decision rules for an asset. MSZs also provide
direction to the investment modelling process via four actions: (1) replacement, (2)
rehabilitation (3) advanced condition monitoring and (4) maintenance (preventive and
corrective) in the development of estimated asset life cycle investment planning and actions
to be taken by the District.
Appendix F and G include an overview of the condition assessment and consequence of
failure rating scales. Asset management strategy zones (MSZs) are highlighted in their
respective asset management plans sections organized by fund and function and outlined in
appendix L.
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The District uses a variety of data points and tools to enhance decision-making. Formal
decision making and prioritization techniques (cost–benefit analysis, rehabilitation and
replacement funding requirements, MSZs, etc,) are applied to most functions and work
programs, both operational and capital. This asset management plan includes the
expansion of analysis to vertical assets, vehicles and large equipment and grinder pumps.
Additional information on how decision making criteria is applied to the capital plan is in
appendix S: Capital Plan Development.



Utilized Reliability Centered Maintenance (RCM) to develop long-term maintenance
strategies and processes for lift stations, booster stations and wells. Reliability maintenance
management processes produce optimized maintenance schedules based on the root
cause of failure and the functions the District requires the assets to perform. The long-term
maintenance and condition assessment plans included in Appendix I were developed by
working in collaboration with the entire Operations department to complete reliability
maintenance management processes. The District also provided Reliability Centered
Maintenance (RCM) training to all operations and engineering staff and developed in-house
RCM expertise.



Completed Emergency Response Critical Station Outage Plans (business continuity plans)
for all high consequence of failure facilities. Additional information on these plans and a plan
template is available in Appendix H.



Updated key asset data points including the useful life schedule, consequence of failure
ratings, levels of service, and water and sewer main replacement costs. These data points
were updated 5 years following initial development, as scheduled per the 2016 asset
management plan. Moving forward they will be updated every 10 years or if District staff
identify compelling reasons to update sooner.

Major Assumption Changes and Advancements Since the 2016 Asset Management Plan:


In 2016, the District headquarters decant and fueling facility, water storage tank coatings
and facility vertical assets were added to the District’s asset register, rehabilitation and
replacement reserve targets were updated.



Useful Life changes have a direct impact on annual rehabilitation and replacement reserve
funding targets. In 2019, the District updated the useful life schedule and adjusted the
expected life of water and sewer mains, wells, booster stations and lift stations. This
resulted in the annual reserve target for water decreasing about $445,000 and sewer
$14,000.



Since the adoption of the 2016 AM Plan, the District revised how Consequence of Failure
was calculated by removing weightings within the social, financial and environmental
sections of the scoring matrix. Resulting in an overall increase in the consequence of failure
rating for any one asset. The consequence of failure ratings were reviewed for all water and
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sewer mains and facilities in 2019. Due to enhanced GIS capabilities, consequence ratings
for water and sewer mains were able to be evaluated in more depth than 2016 resulting in
fewer mains with a high consequence of failure (greater than 5.7).


Water and sewer mains represent 87% and 94% of the total system replacement values.
The District had the Water and Sewer Main Replacement Cost Report found in Appendix K
updated in 2019, 5 years following the initial report. This was done to validate the per lineal
foot calculations used to determine replacement values, the inflation added annually and the
resultant annual rehabilitation and replacement reserve targets. Prior to the updated report
replacement values were revised annually using the national Engineering-Construction Cost
Index (ENR-CCI) for inflation. The updated report showed that replacement values would
have been more closely aligned using the Seattle area ENR-CCI, as such annual inflation
calculations now use the Seattle area ENR-CCI.



Based on cash flow analysis critical vertical assets, vehicles and large equipment and water
storage tank coating replacements have shifted funding for these projects from the
operating fund to the R&R fund (portions of these capital projects related to growth are still
funded from GFCs).



Maps and costs by decade highlighting expected water and sewer main replacements
driven by asset data are now included in the biennial capital plan.



Assets are captured in and have a credible, singular asset registry.



Since 2020, capital rehabilitation and replacement reserve contributions are funded at 100%
of the target.

Developing and Enhancing Underlying Technology and Support Systems
Over a series of years, the District put in place a number of major building blocks, which have
increased the District’s capacity and ability to provide technology solutions. This foundation and
continued technology advancement has facilitated the optimization and application of asset
management principles to our water and sewer utility. The foundation includes:





A GIS platform that leverages business requirements, data needs, software and technology
solutions making it a leader in the Pacific Northwest GIS technology
Implementation of a new Enterprise Asset Management (EAM) system built to complement
the Districts enterprise GIS System
A budget and financial reporting structure which aligns asset classes with planning and
financial reporting
A live rate model to allow for annual review of financial trends associated with effective
asset management, including capital replacement planning
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Any one of these elements brings value and insight. It’s the alignment of these systems, which set
us apart from our peers, and enable us to leverage the systems and data to practice asset
management. The District’s investment in staff, the staff’s persistence and dedication to being a
best in class utility has allowed the program to advance and mature.
Developing an AM Plan depends on knowing the current state of the District’s assets. District
assets include water and sewer mains, wells, lift stations, booster pump stations, vehicles, and
other pertinent systems or items needed to provide water and sewer service to our customers.
Knowing the state of the District’s assets starts with understanding what the District owns. After
each District asset is identified and assessed for consequence of failure and condition, it is
assigned an expected replacement cost.
To identify the current state of our assets, the District maintains an asset registry. An asset registry
is a database to store and maintain all information needed to identify the current state of the
District’s assets. The asset registry consists of data housed in the District’s geographic information
system (GIS) and computerized maintenance management system (CMMS). These systems
provide the platform for assembling and managing information necessary to maintain the asset
registry and determine the state of the District’s assets. The District has a fully developed asset
register with minimal assumptions. Work orders and costs are tracked at the asset level and the
District has a systematic and documented process in place for maintaining the asset register.
Some of the specific technology platforms used are:




ESRI Geographical Information Systems (GIS)
o ArcGIS Enterprise 10.8.1
o ArcGIS Portal
o ArcGIS Collector
o ArcGIS Field Maps
o ArcGIS StoryMaps
o ArcGIS Dashboards
o ArcGIS Survey 123
CityWorks AMS, for Computerized Maintenance Management System (CMMS)
These systems provide the core database of all District assets
included in the AM Plan and function as the District’s asset
registry. The asset registry stores information on each asset
including: location, install date, size, material, manufacture,
years in service, expected replacement year, useful life,
condition rating data, each assets consequence of failure
rating, and all operating and maintenance history. This
information is a critical foundation for asset management. (See
Appendix T for additional information on the Enterprise Asset
Management system)
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In addition to identifying the asset registry, the District also mapped workflow and system
relationships to ensure processes are documented for maintaining the registry and the AM Plan.
New assets acquired and retired are captured in the asset registry and included in the AM Plan.
System relationships are displayed above, process mapping for management of the asset registry
is contained in Appendix E: Asset Management Process Mapping.
The District owns and maintains more than 46,000 water assets and 18,000 sewer assets. These
assets are recorded in the asset registry. The current asset registry is established to align with the
major business functions/asset types contained in other District management systems such as the
Budget, Capital Plan, and Operations Plan.
This AM Plan focuses on large water and sewer assets by business function and comprises 100%
of the total replacement value of District assets, which are captured in the asset registry as of
August 2020. The District manages the assets utilizing a long-term perspective.
Managing the District with a Long-term Perspective
As stewards of the water and sewer system, we honor our customers’ high expectations for reliable
services. Our long-term rate model seeks to balance rate stability while recognizing the need to
fund significant future capital assets. We update our rate model annually recognizing changes in
operations and maintenance, asset replacement costs including future replacement requirements
for new assets added to the Districts inventory, and capital projects. In addition, we review other
factors that may affect our customer rates, such as customer growth, to ensure we are charging
the full cost of service while smoothing annual rate adjustments.
Long-term Rate Modeling
Over time, the District has taken steps to eliminate large rate increases. We restructured rates in
2012 to reduce dependency on variable revenues. Our rate model projects out 100 years to enable
long-term rate smoothing. 2021 is the second year to fully fund the District’s capital replacement
reserve targets, based on actual replacement costs and annual asset consumption. In addition,
rates are annually refined, with the most recent data, and rate adjustments are adopted when the
need is recognized, knowing that delaying rate adjustments compounds the issue.
Long-term Capital Replacement
Clean water pours from your faucets and goes down your drains using a complex system of pipes,
pumps and valves. As your stewards of this mostly underground system, the District actively
maintains and replaces the infrastructure, so water is available for you and for future customers.
We safeguard the sustainability of our system and services through Asset Management. In 2015,
the District participated in an AWWA survey, Establishing the Level of Progress in Utility Asset
Management. According to survey results, Sammamish Plateau Water is one of a handful of midsized utilities performing asset management with our level of discipline and expertise and was
highlighted as a leader in asset management at the AWWA 2016 ACE Conference. As a result our
customers enjoy reliable services all day, every day.
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The District carefully plans for the ultimate replacement of the elements of the water and
wastewater systems. By cataloging what we own (known as assets), when we need to maintain
and replace the assets, and determining the optimum cost and financing strategy, we’ve developed
a plan for caring for this complex and important system. We use this plan to bring safe, clean water
to our customers and to protect the environment in the most financially responsible manner.
To assure reliable services, a portion of customer rates is identified and held in reserve for the
future replacement of all of the major components of your system including pipes, wells, pumps
and motors, reservoirs, etc. The rate component for the capital replacement reserve is calculated
as follows:
Capital Replacement Reserve Formula
ASSET VALUE / USEFUL LIFE
X REPLACEMENT VALUE ASSUMPTION
= ANNUAL REPLACEMENT CONTRIBUTION
As a growing utility, new assets are added every year. To stay current, the District annually
recalculates the cost of replacing the system as well as the reserve contribution needed to timely
replace the system components. The annual recalculation adds the value of new assets to the
inventory and inflates the replacement costs by the June-to-June Seattle Engineering Construction
Cost Index (ENR-CCI), to ensure replacement values stay current. Summarized below are the
changes in replacement values from the 2016 Asset Management Plan (2015 data) to August
2020:

Changes Attributable to:

Water
Sewer

2015
Replacement
Value

Abandoned
assets

$ 583,806,000

$ (131,000) $

$ 291,359,000

$ (111,000) $

New/Added
Assets or
Refined Costs

2015-2020
Total Inflation
(18%)

2020
Replacement
Value

Total
Replacement
Value Change

93,609,000

$ 104,130,000

$ 781,414,000

$ 197,608,000

50,704,000

$ 52,155,000

$ 394,107,000

$ 102,748,000

New assets added from 2015 to 2020 includes 13 miles of water mains, 5 PRVs, reservoir
coatings, 15 miles of gravity and low-pressure sewer mains, 2 lift stations and the District
headquarters decant and fueling facility. 1 PRV and 1 lift station were abandoned. Total 2020
system replacement values are summarized below:
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2020 Total Replacement Value of District Assets: $1,175,521,000
Sewer Assets,
$384,559,000

District Headquarters,
$13,314,000

Other, $23,410,000

Technology Hardware
and Software,
$4,706,000

Water Assets,
$767,553,000

Vehicles &
Equipment,
$5,390,000

To ensure resources are allocated and used as intended the District uses business case analysis
to determine funding sources for capital projects to ensure the District is being fiscally responsible.
Funding Source Business Case Analysis
Capital projects funding is typically derived from the following sources:





Operating Revenues
Capital Replacement Reserves
General Facility Charges
Local Facility Charges

In some cases the District may issue debt to fund capital projects. The issuance of debt requires a
commitment of future funds from one or more of the above sources to cover future principal and
interest payments. To ensure long-term funding is available and Capital Replacement Reserve
Funds are used for the intended purpose, funds are programmed for renewal and replacement
projects.
The District prepares a programmatic Capital Plan (CP) in alignment with functions and asset
classifications contained in the budget and asset management.
The completed and approved Project Charters help provide the necessary information for the
project managers to complete a comprehensive budget for the specific capital project. The total
project budget is depicted on the capital project sheets, included in the Capital Plan. The District
applies a methodical approach to determine funding strategies for new and replacement capital
projects. This ensures growth pays for growth and the capital replacement reserves are allocated
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for use through a business case analysis that is supported by asset management. Business case
analysis also provides insight on whether continued operations and maintenance, rehabilitation or
replacement should occur based on consequence of failure, condition and risks.
The District has implemented the use of business case analysis for all new capital projects. This
analysis helps ensure that growth pays for growth and replacement reserve funding is used only
for replacement projects based upon the assets condition.
Our customers can rest assured that their clean water and safety are taken seriously by the
District. We understand our customers expect fresh water and a healthy environment. Using
industry “best practices”, and rigorous long-term financial planning, we seek to provide superior
services today and security for the wellbeing of future generations.
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The following sections of the AM Plan provide separate high-level overviews of general assets, the
water and sewer systems and a review of major asset classes within each system. The review of
major assets includes a description of each asset type, quantities, condition, consequence of
failure, replacement costs and expected replacement years as of August 2020.

General System Summary
The District has classes of assets that are not associated with specific water or sewer asset
groupings and are part of the general system. The general system includes District headquarters,
vehicles and large equipment, and technology hardware and software, together they comprise
2.0% of the Districts asset registry. The individual asset class sections were prepared with the
intent of providing a high-level overview of each asset type. The values of the general assets are
also included in the water and sewer system summaries per the respective funding source and
included in the business function “Other”.

2020 Replacement
Value
District Headquarters
$
13,313,000
Vehicles & Equipment
$
5,390,000
4,706,000
Technology Hardware and Software $
Total General Assets
$
23,409,000

Business Function
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District Headquarters
District Headquarters comprise 1.1% of the District’s asset registry
with a replacement value of $13,313,000.

Description
District headquarters includes offices, vehicle storage, maintenance, fueling and decant facilities.

Vehicles and Large Equipment
Vehicles and Large Equipment comprise 0.5% of the District’s asset
registry with a replacement value of $5,390,000.

Description
Vehicles and heavy equipment play a large part in the ability to operate and maintain the District’s
complex water and sewer systems and assets. The District has 36 vehicles ranging in value from
$38,000 to $568,000 and 23 units of heavy equipment included in the District’s asset registry with
annual reserves being set-aside for future replacement.

Technology Hardware and Software
Technology Hardware and Software comprise 0.4% of the District’s
asset registry with a replacement value of $4,706,000.

Description
Since the last Asset Management plan, the District has continued to build on and upgrade
technologies as older systems became obsolete or nonfunctional (reached the end of useful life).
The District uses enterprise GIS as its foundation and all new technologies are vetted for GIS
compatibility and centricity for ease of use and future development. The useful life for the hardware
and software systems included in the asset replacement values ranges from 5 – 20 years. District
hardware and software systems have a variety of strategies for replacement. Phone systems and
computers are managed through the District’s budgeting process on a 5 to 7 year replacement
cycle. Whereas, more expensive hardware systems, such as servers, and enterprise information
systems, such as the customer information system, financial system and computerized
maintenance management system are included in the total replacement value in the District’s
asset management program to ensure in the future the District has adequate reserves set aside to
replace these key enterprise systems.
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Water System Summary
The Water System encompasses 29 square miles, providing service to approximately 19,430 water
connections, and approximate population of 65,000. The water system asset registry includes
more than 46,000 assets, all in operation to meet the needs of our customers. Based upon the
replacement values of our water assets, this asset management plan encompasses 100% of our
water asset registry with 98% in the Water System Summary and 2% included in the General
System Summary.
The combined replacement value of all water assets is estimated to be $781,414,000. The
following graph depicts the values of the Districts water infrastructure by specific asset class.

Water Assets by Business Function
Booster Pump
Stations
1%

Water Storage Tanks
& Coatings
6%

Wells
3%

Other
3%

2020 Replacement
Values
Water Mains
$
683,655,000
Wells
$
21,350,000
Booster Pump Stations
$
4,127,000
Water Storage Tanks & Coatings $
44,862,000
Other
$
27,420,000
Total Water Assets
$
781,414,000

Business Function

Water Mains
87%

The majority of water assets are water mains. As such, the subsequent section evaluating water
main assets provides more detail than the other sections summarizing other asset classes.
However, the total value of an individual asset class does not necessarily correspond to asset
significance or consequence of failure since our systems are dependent upon all assets operating
in unison to provide water to District customers.
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The Current State of the Water System
Condition ratings (the likelihood of failure), provide insight into the possibility and the timing of the
failure of an asset and provides information on the current state of the water system. The majority
(90%) of the water assets included in this asset management plan are in good to very good
condition. The relatively young age of the water system plays a part when assessing the condition
of our system.

Condition of the Water System
Very Good
100%

90%

1%
4%

Good

Fair

Poor

Very Poor
1%
4%

9%

6%

18%

6%

80%

50%
70%

37%

37%

44%

60%

50%
82%

40%

30%
52%

48%

50%

Wells

Booster Stations

53%

20%

10%

0%
Water Mains

Water Storage Tanks

Total

Thoughtful planning and development over the years has resulted in redundancy throughout the
water system, decreasing the consequence of failure of any one water asset. Not only is the
District’s water system in good condition, the consequence of failure for 89% of water mains, 100%
of wells, and 75% of booster stations are less than 5.7, on a 1-10 rating scale. Due to the nature of
water storage tanks 100% have a consequence of failure greater than 5.7. Additional information
on condition and consequence of failure is included in the asset specific data pages following this
section.
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Meeting Service Demands
Water service is dependent on physical assets such as mains and pumps. In applying the
principles of asset management, The District has established a number of water system business
metrics to measure its effectiveness in meeting its mission. Water business metrics are regularly
reported to the Board and community in the District’s Financial and Business Metrics and Level of
Service reports. Some of the water metrics include:
Water Conservation and Drinking Water Safety
 Attain water use efficiency goals
 Meet all regulatory water quality standards
Water System Operations and Reliability
 Limit condition related pipe failures to less than 5 breaks per 100 miles
 Repair, rehabilitate or replace assets identified at consequence of failure of 5.7 or greater to
ensure asset does not fail
Water System Efficiency
 Maintain water loss below 8% on a rolling 3-year average
 Cost per foot to operate and maintain water system is less the $2.00/ft
Water System Fiscal Responsibility
 Percent of operations overtime is Less than 3% of total operator time (Water)
 Maintain assets identified at consequence of failure of less than 5.7 to ensure asset life
meets or exceeds useful life 100% of the time
 Contribute to repair, rehabilitation and replacement reserves at 100% of annual reserve
contribution target
Water metrics assist in identifying potential issues, which may affect the ability of the District to
meet service demands (An inventory of the metrics is provided in Appendix D: Levels of Service
and Business Measures).
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Long-Term Capital Replacement Funding Strategy
The replacement value of the District’s water system is $781,414,000. The District sets annual
replacement reserve contribution targets. In 2020, the District no longer needed to make debt
service payments on sizable bond issues. These revenues were redirected to increase the
replacement reserve contribution and since 2020 the District has been meeting the annual
replacement reserve contribution target. Using the capital replacement reserve formula, the target
compared to projected annual contributions through 2021 is shown below.
Capital Replacement Reserve Target
Allocation to Capital Replacement Reserves
Reallocation of Debt Service Payments
Total Water Capital Replacement Allocation
Annual Allocation % of Target

2018
6,204,000
4,616,000
4,616,000
74%

$
$
$
$

$
$
$
$

2019
6,625,000
5,925,500
5,925,500
89%

2020
7,064,000
6,560,000
504,000
7,064,000
100%

$
$
$
$

$
$
$
$

2021
7,154,000
7,154,000
7,154,000
100%

The District also tracks the balances in the water capital replacement reserve fund.
Water Annual Capital Replacement Reserve Fund Balance
$50,000,000
$45,000,000

Annual RR Fund Balance

$40,000,000
$35,000,000
$30,000,000
$25,000,000
$20,000,000
$15,000,000
$10,000,000
$5,000,000

$2011
Water RR Fund Balance $3,461,199

2012

2013

2014

2015

2016

2017

2018

2019

2020

7,056,410

9,089,751

10,624,684

12,518,645

16,716,637

20,153,902

24,709,724

31,358,709

38,688,730

2021
Projected
44,672,333

As the annual capital replacement reserve allocations accumulate, we compare the balance to the
total amount we have targeted. Current fund balances are 18% of the aggregate depreciation.
However, the District’s long-term fiscal plans project increasing annual contributions to close the
gap on the target to ensure funds are available when system replacements are needed. The table
below summarizes the current reserve balance compared to the target.

2020
2020 Replacement
Value

Aggregate
Depreciation

Est. Year-End
% of
Fund Balance Depreciation

$

$ 209,552,683

$ 38,136,753

781,414,000

18%
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As an outcome of updating the state of our assets, the District validated the useful life, replacement costs, and projected
replacement years for water assets. This enables the District to project long-term cash flow and capital replacement funding
requirements. The below graph shows the expected capital replacement expenditures by decade and fund balance cash flow
projections utilizing the District’s current model and asset management target.
Total Water Projected Replacement Reserve Expenditures and Cashflow at the End of Each Decade
CP - Future Renewal/Replacement

Water Capital Replacement Fund Balance Using Asset Management Target

$350,000,000

$350,000,000

$300,000,000

$300,000,000

$250,000,000

$250,000,000

$200,000,000

$200,000,000

$150,000,000

$150,000,000

$100,000,000

$100,000,000

$50,000,000

$50,000,000
$9,196,000

$-

$2021-2030

2031-2040

2041-2050

2051-2060

2061-2070

2071-2080
2081-2090
Decades

2091-2100

2101-2110

2111-2120

2118-2127

2128-2137

The District has implemented in its rate model the funding necessary to achieve the capital replacement reserve target
annually, these funds are held in a reserve and increase the water capital replacement fund balance.

© 2021 Sammamish Plateau Water Asset Management Plan | 26

Capital Replacement Fund Balance

Expenditures

$282,031,000

Asset Specific Data Sections
The following sections provide detailed information on specific classes of water assets as of
August 2020 including:
o Water mains
o Wells
o Booster pump stations
o Water storage tanks and tank coatings
o Meters and AMI infrastructure
The specific asset class sections were prepared with the intent of providing an overview of each
asset type including:
o Asset description
o Condition and consequence of failure
o Asset replacement value
o Expected replacement decade and costs
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Water Mains
Water mains comprise 87% of the water asset registry with a
replacement value of $683,655,000.

Description
Water Mains convey water through the system for drinking water and
fire protection. These assets are required to deliver safe, efficient
and reliable water service. The District has more than 303 miles of
water transmission and distribution pipelines, and continues to add
mains as development occurs.
This section evaluates mains and does not include a review of main
appurtenances such as hydrants, valves, and blow-offs.
Appurtenances associated with water mains are assumed to be
replaced with the adjacent main and are included in the replacement values.
The District’s water system consists of two physically separate zones: the Plateau Zone and
Cascade View Zone. The Plateau Zone has more than 278 miles of transmission and distribution
pipe, ranging in size from 2 to 30 inches in diameter. The Cascade View Zone has approximately
25 miles of transmission and distribution pipelines ranging in size from 2 to 12 inches in diameter.
The condition of both systems is generally good.
Within the Plateau Zone, 12-inch diameter and larger pipelines from the supply sources to various
points in the water system provide transmission capacity. In most areas, the District has combined
the transmission mains with the distribution system by oversizing the mains where appropriate.
The Plateau Zone distribution system consists of smaller than 12-inch diameter pipelines that
convey water from the transmission grid to the individual service connections.
Within the Cascade View Zone, there is very little difference between the transmission and
distribution pipelines. The largest pipelines within the Cascade View Zone are 8-inch and 12-inch
diameter pipelines. The older sections of the Cascade View Zone distribution system consist of
mains less than 8 inches in diameter, while newer sections are generally 8-inch and 12-inch
diameter pipelines.
The distribution system meets individual demands in the immediate vicinity by branching and
looping pipelines throughout the service area. The District policy at this time is to loop the system
where reasonable and practical to provide redundancy in service during maintenance and repair
activities, and better water quality overall by avoiding stagnation in dead-ends.
Water mains comprise 87% of the water system replacement values. Although, the District was
established in 1948, and 84% of District water mains were installed between 1980 and 2020. With
the relatively young age of the water system, 89% of the District’s water mains are in good to very
good condition. Through long-term planning, the District has developed redundancy throughout the
water system, limiting the consequence of failure for any one water main. Out of a 1-10
consequence of failure rating scale, 2% is rated greater than 5 and 98% at or below 5. A brief
review of the water main condition, consequence of failure and projected replacement schedule
follows.
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Water Mains Condition
The District uses GIS and a Computerized Maintenance Management system to maintain asset
information. These systems include data such as installation date, length, and material of water
mains. This data assists in establishing water main condition ratings.
To determine condition and long-term replacement needs it is important to note that 87% of the
system is ductile iron, which has a 110+ year useful life. About 9% of the District’s water mains are
asbestos cement, which has an 80-year useful life.

Length
(feet)

Material
Ductile Iron (DI)
Asbestos Cement (AC)
Polyvinyl Chloride (PVC)
High Density Polyethylene (HDPE)
Galvanized Pipe
Steel
Total

1,400,557
147,605
49,820
5,482
514
437
1,604,415

Length
(miles)
265.26
27.96
9.44
1.04
0.10
0.08
303.87

% of Total
Length
(August 2020)
87.29%
9.20%
3.11%
0.34%
0.03%
0.03%

As water mains are underground and pressurized, performing physical condition assessments to
rate the condition of mains is impractical. As such, the District generally performs a desktop review
of water mains using install date and useful life to establish condition ratings, using a 0-10 rating
scale with 0 being new and 10 approaching the end of useful life. The majority (84%) of the District’s
water mains have been added since 1980.

Water Mains Added by Decade

Based on the useful
life of DI at 110+
years and AC at 80
years, the majority
(88%) of the water
mains in the
District have more
than 50% of their
useful life
remaining.

450,000
400,000

Lineal Feet

350,000
300,000
250,000
200,000
150,000
100,000
50,000
1959-1969 1970-1979 1980-1989 1990-1999 2000-2009 2010-2019
Decade

2020

A detailed summary of water main condition by material is in Appendix N, Part 1.
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Condition of Water Mains Based on Replacement Value
89% of the District’s water mains are in good to very good condition, indicating that they are
meeting current levels of service. The remaining 11% are approaching the end of their useful lives.
In aggregate, there is less need for investment in the short to medium term, with a greater need to
save for long-term future rehabilitation and replacement. The graph below breaks out water main
condition rating by replacement value. Appendix N, Part 2 contains a map of the condition ratings
of all water mains.

Water Main Replacement Value by
Condition Rating
$700,000,000

Very Poor
Poor
Fair

$600,000,000

$500,000,000

Good

$400,000,000

$300,000,000

$200,000,000

Very Good

$100,000,000

$Very Poor
Poor
Fair
Good
Very Good

Water Mains
$7,246,000
$26,741,000
$42,305,000
$253,935,000
$353,428,000
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Combining Condition and Consequence of Failure of Water Mains
Based on the premise that assets with a high probability (condition rating) and consequence of failure imply a higher business risk,
the District uses Management Strategy Zones (MSZ) to assist in long-term planning for replacement, rehabilitation, advanced
condition monitoring and maintenance (preventive and corrective), additional information on MSZ can be found in appendix L.
The District’s infrastructure is relatively young resulting in no significant risk assets. The graph below illustrates the lineal feet of
water mains in each management strategy zone.

Water Mains Consequence of Failure (CoF) to Condition Rating in Lineal Feet
500,000

Low Risk Zone Strategy: Run to repair
450,000

Medium Risk Zone Strategy: Mix of reactive and proactive

Lineal Feet of Mains

400,000

strategies, using standard maintenance and replacement strategies
dependent on asset specific issues

350,000

High Risk Zone Strategy: Proactive condition and/or

300,000

performance monitoring

250,000

Significant Risk Zone Strategy: Plan for asset renewal

200,000

and/or risk mitigation

150,000

100,000
50,000
0

Condition 0 Condition 1 Condition 2 Condition 3 Condition 4 Condition 5 Condition 6 Condition 7 Condition 8 Condition 9
CoF 1
CoF 2
CoF 4
CoF 6

142
9,038
100,988
466

19
14,301
256,133
14,848

464
27,454
387,210
3,143

216
32,694
418,819
6,442

0
2,078
130,586
2,166

755
1,527
27,008
0

0
5,713
68,011
0

832
8,177
39,758
0

943
1,543
17,401
0

8,848
0
184
0

Condition
10
16,071
437
0
0
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This map shows where the
critical water mains are in
the District and are color
coded based upon their
current condition rating. All
water mains with a high
consequence of failure
(greater than 5.6) are in
good to very good condition.

228TH AVE SE

Soaring Eagle
Park

SE 56TH ST
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With the majority of the District’s water mains having a useful life of 80-150 years the majority of
rehabilitation and replacement of the District’s mains will occur between 2091-2130, providing
ample time for the District to plan and save. The graph below depicts the projected capital
replacement funding required for water mains by decade. Assumptions used to estimate renewal
costs can be found in Appendix N, Part 3.

Water Mains Projected Capital Expenditures
by Decade (in 2020 $'s)
$250,000,000

$200,000,000

$150,000,000

$100,000,000

$50,000,000

$-
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Wells
Wells comprise 3% of the water asset registry with a replacement
value of $21,350,000.

Description
Wells are the District’s primary asset for
providing safe, potable water to the District
customers in a reliable and cost-efficient
manner.
This section evaluates wells as complete
facilities and includes a review of critical
components within each facility, such as pumps,
motors, and generators.
The District’s water system is divided in two
physically separated zones the Plateau Zone
and Cascade View Zone, each served by its own
wells, storage and regional system connection.
The Plateau Zone has 10 operational wells (Wells 1R, 2.1, 2.2, 4R, 7, 8, 9, 10, 11.1, and 11.2)
spaced throughout its area. The District also has a connection to the regional surface water source
from the Cascade Water Alliance, referred to as the South Regional Connection or the Bellevue
Issaquah Pipeline (BIP). Wells 7, 8, and 9 and the South Regional Connection are located in the
Issaquah Valley. Wells 1R, 2.1, 2.2, and 10 are located in the southern portion of the Sammamish
Plateau, and Wells 4R, 11.1 and 11.2 are located in the north end of the Sammamish Plateau.
The Cascade View Zone is served by 2 wells (Wells 12R, and 13R) and a connection to the
regional surface water source from the Cascade Water Alliance, referred to as the North Regional
Connection. The North Regional Connection is actually an intertie with the City of Redmond
system in Redmond Ridge, through which water is conveyed from the regional supply.
Wells make up only 3% of the water system replacement values but are the primary source of
supply to the District’s 19,430 water service connections and are critical to meeting service levels,
low in value but high in consequence of failure.
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Well Condition
The District performed a desktop review of wells using installation date and useful life (75 years) to
establish condition ratings, using a 0-10 rating scale. At this time, 91% of the wells in the District
are in good to very good condition, indicating that they are meeting current levels of service with a
minimal need for investment in the short to medium term, and a greater need to save for long-term
future rehabilitation and replacement. The District performs regular inspections at wells and will be
performing more in-depth condition assessments on wells as they age. The graph below is a
summary of well replacement values by condition rating.

Wells Replacement Value by
Condition Rating
$25,000,000

$20,000,000

Fair

$15,000,000

Good

$10,000,000

$5,000,000

$0
Very Poor
Poor
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Good
Very Good

Very
Good

Wells
$0
$0
$1,844,000
$9,333,000
$10,173,000
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Wells Condition and Consequence of Failure
Based on the premise that assets with a high probability (condition rating) and consequence of
failure (CoF) imply a higher business risk, the District uses Management Strategy Zones to assist
in long-term planning for replacement, rehabilitation, advanced condition monitoring and
maintenance (preventive and corrective). The District’s infrastructure is relatively young resulting in
no significant risk wells. The graph below illustrates the wells in each management strategy zone,
following the overview of wells as complete facilities is a graph illustrating the vertical assets,
specifically pumps and motors in each management strategy zone. There are currently no wells in
the significant risk zone, having a high probability of failure with high consequences, or well vertical
assets in the medium or low risk zones.

Wells Management Strategy Zones
Probability of Failure - Condition Rating

10
9

Low Risk Zone

Medium Risk Zone

Significant Risk Zone

Strategy: Run to repair

Strategy: Mix of reactive
and proactive strategies,
using standard
maintenance and
replacement strategies
dependent on site
specific issues

Strategy: Plan for asset
renewal and/or risk mitigation

8
7
6

High Risk Zone
Strategy: Proactive condition
and/or performance monitoring
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3
2
1
0
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1.0
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9.0

10.0

Consequence of Failure

Medium Risk Zone

High Risk Zone
Well Name
Well 4 R
Well 11.2
Well 9
Well 11.1

Consequence of
Condition Rating
Failure
6.7
1
6.7
3
6.0
3
6.0
3

Well Name

The CoF and condition ratings can be used to identify
each facilities marker on the graph above.
Wells in the high risk zone begin planning for asset
renewal or risk mitigation when 30% or 22.5 years of
life remains.

Well 1
Well 10
Well 2.1
Well 2.2
Well 7
Well 8
Well 12 R
Well 13R

Consequence of
Condition Rating
Failure
5.3
3
5.3
3
4.7
2
4.7
2
4.7
5
4.7
5
4.7
3
4.7
4

Low Risk Zone
No wells fall in this zone
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Well Vertical Assets
Management Strategy Zones

Probability of Failure - Condition Rating
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Consequence of Failure

The vertical asset replacement list is based on the Management Strategy Zones using the asset
management useful life schedule, which has been validated by an outside consultant and internally
agreed-upon based on experience.
Each asset highlighted on the list below has a consequence of failure of 5.7 or greater and falls into
the replace before failure strategy. Assets on the replacement list are critical to maintaining reliable
water service. The highlighted assets are the recommended replacements and currently scheduled
to be included in the District 2022-2027 capital program. As replacement nears the District reviews
current use of each pump and motor and may rearrange the current schedule depending on use
and condition or probability of failure.
Significant Risk Zone
Well
Pumps and Motors
Well 8 Pump
Well 11.2 Submersible
Well 1 Pump
Well 8 Motor
Well 11.1 Pump/Motor
Well 2.2 Pump
Well 12 Submersible
Well 13 Submersible
Well 10 Pump
Well 10 Motor
Well 9 Motor

Consequence
of Failure
7.0
7.0
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.0
6.0

High Risk Zone
Condition
Rating
10
10
10
8
8
7
7
8
10
10
10

Well
Pumps and Motors
Well 4 Pump
Well 2.1 Pump
Well 7 Pump/Motor
Well 4 Motor
Well 9 Pump
Well 1 Motor
Well 2.1 Motor
Well 2.2 Motor

Consequence
of Failure
7.0
6.7
6.7
6.7
6.7
6.0
6.0
6.0

Condition
Rating
4
6
6
2
0
4
4
4
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The oldest District well was placed in service in 1985. With a useful life of 75 years, the majority of
rehabilitation and replacement of District well facilities will occur from 2060-2084, providing ample
time for the District to plan and save. Well components such as pumps and motors will be replaced
more frequently throughout the life of the facility. The graph below depicts the projected capital
replacement funding required for wells by decade.

Wells Projected Capital Expenditures by
Decade (in 2020 $'s)
$10,000,000
$9,000,000
$8,000,000

$7,000,000
$6,000,000
$5,000,000
$4,000,000
$3,000,000
$2,000,000
$1,000,000
$-

Replacement values for vertical assets in wells are incorporated in the overall facility values.
However, the District does set an annual reserve target for critical vertical water assets set to be
replaced before full facility rehabilitation or replacement. The 2021 critical vertical water assets
rehabilitation and replacement reserve target is $237,000 and is sufficient to support the
replacement program in the capital plan. Estimated total R&R expenditures in the 2022-2027
capital program for critical vertical well assets: $1,095,580
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Booster Pump Stations
Booster pump stations comprise 1% of the water asset registry with a
replacement value of $4,127,000.

Description
Booster pump stations transfer water
from a lower elevation area to a
higher elevation pressure zone.
Although booster stations make up
only 1% of the water system
replacement values, they are vital to
the transmission of water from the
Issaquah Valley to the Plateau and
other higher elevation pressure
zones.
This section evaluates booster
stations as complete facilities and
includes a review of critical
components within each facility,
such as pumps, motors, and
generators.
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Booster Station Condition
The District performed a desktop review of booster stations using installation date and useful life
(75 years) to establish condition ratings, using a 0 (new) to 10 (approaching end of useful life)
rating scale. 100% of the booster stations in the District are in good to very good condition,
indicating that they are meeting current levels of service with a minimal need for investment in the
short to medium term, and a greater need to save for long-term future rehabilitation and
replacement. The District performs regular inspections at booster stations and will be performing
more in-depth condition assessments on booster stations as they age. The graph below is a
summary of booster station replacement values by condition rating.

Booster Stations Replacement
Value by Condition Rating
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$2,500,000
$2,000,000
$1,500,000

$1,000,000

Very
Good

$500,000
$0
Very Poor
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$0
$0
$0
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$2,059,000
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Booster Stations Condition and Consequence of Failure
Based on the premise that assets with a high probability (condition rating) and consequence of
failure (CoF) imply a higher business risk, the District uses Management Strategy Zones to assist in
long-term planning for replacement, rehabilitation, advanced condition monitoring and maintenance
(preventive and corrective). The District’s infrastructure is relatively young resulting in no significant
risk booster stations. The graph below illustrates the booster stations in each management strategy
zone, following the overview of booster stations as complete facilities is a graph illustrating the
vertical assets, specifically pumps and motors in each management strategy zone. There are
currently no booster stations in the significant risk zone, having a high probability of failure with high
consequences, or booster station vertical assets in the low risk zone.

Booster Stations Management Strategy Zones
Probability of Failure - Condition Rating
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High Risk Zone
Booster Station Name
297 Boostrer
SE 43 Wy

Medium Risk Zone

Consequence of
Condition Rating
Failure
6.0
3
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4

The CoF and condition ratings can be used to
identify each facilities marker on the graph above.
High risk booster stations begin planning for asset
renewal or risk mitigation when 30% or 28.5 years of
life remains

Booster Station Name
Sctn 36
NE 80th
Well 12
Well 4

Consequence of
Condition Rating
Failure
5.3
2
4.0
1
4.0
2
4.0
1

Low Risk Zone
Booster Station Name
Boulder Ck
Overdale

Consequence of
Condition Rating
Failure
1.7
2
1.7
1
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Booster Station Vertical Assets
Management Strategy Zones

Probability of Failure - Condition Rating
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Consequence of Failure

The vertical asset replacement list is based on the Management Strategy Zones using the asset
management useful life schedule, which has been validated by an outside consultant and internally
agreed-upon based on experience.
Each asset highlighted on the list below has a consequence of failure of 5.7 or greater and falls into
the replace before failure strategy. Assets on the replacement list are critical to maintaining reliable
water service. The highlighted assets are the recommended replacements and currently scheduled
to be included in the District 2022-2027 capital program. As replacement nears the District reviews
current use of each pump and motor and may rearrange the current schedule depending on use
and condition or probability of failure.
Medium Risk Zone

Significant Risk Zone
Booster Station
Pumps and Motors
SE 43rd Booster Station Pump/Motor 1
297 Booster Station Pump/Motor 1

Consequence
of Failure
6.3
6.3

Condition
Rating
10
10

High Risk Zone
Booster Station
Pumps and Motors
297 Booster Station Pump/Motor 2
297 Booster Station Pump/Motor 3
SE 43rd Booster Station Pump/Motor 2
NE 80th Booster Station Pump/Motor 1

Consequence
of Failure
6.3
6.3
6.3
6.0

Condition
Rating
5
0
0
6

Booster Station
Pumps and Motors
Well 12 Booster Station Pump/Motor 1
Well 12 Booster Station Pump/Motor 2
Well 12 Booster Station Pump/Motor 3
Well 12 Booster Station Pump/Motor 4
SEC 36 Booster Station Pump/Motor 1
SEC 36 Booster Station Pump/Motor 2
Well 4 Booster Station Motor 1
Well 4 Booster Station Motor 2
Well 4 Booster Station Motor 3
Boulder Creek Booster Station Pump/Motor 1
Boulder Creek Booster Station Pump/Motor 2
Boulder Creek Booster Station Pump/Motor 3
Overdale Booster Station Pump/Motor 1
Overdale Booster Station Pump/Motor 2

Consequence
of Failure
4.3
4.3
4.3
4.3
4.3
4.3
4.3
4.3
4.3
3.7
3.7
3.7
3.7
3.7

Condition
Rating
8
8
8
8
7
7
3
3
3
4
4
4
2
2
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The first District booster station was placed in service in 1984. With a useful life of 95 years, the
majority of rehabilitation and replacement of District booster station facilities will occur from 20752109, providing ample time for the District to plan and save. Booster station components such as
pumps and motors will be replaced more frequently throughout the life of the facility. The graph
below depicts the projected capital replacement funding required for booster stations by decade.

Booster Stations Projected Capital
Expenditures by Decade (in 2020 $'s)
$1,600,000

$1,400,000

$1,200,000

$1,000,000

$800,000

$600,000

$400,000

$200,000

$-

Replacement values for vertical assets in booster stations are incorporated in the overall facility
values. However, the District does set an annual reserve target for critical vertical water assets set
to be replaced before full facility rehabilitation or replacement. The 2021 critical vertical water
assets rehabilitation and replacement reserve target is $237,000 and is sufficient to support the
replacement program in the capital plan. Estimated total R&R expenditures in the 2022-2027
capital program for critical vertical booster station assets: $61,750.
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Water Storage Tanks and Tank Coatings
Water storage tanks and tank coatings comprise 6% of the water
asset registry with a replacement value of $44,862,000 ($32,466,000
for complete tank replacements and $12,396,000 for tank coatings).

Description
Water storage tanks provide water supply for water
consumption, pressure, and fire flow.
Water storage tank interior and exterior coatings
protect tanks against deterioration and are pertinent to
maintaining the tanks throughout their 120 year useful
life.
Six storage tanks provide service to the Plateau Zone.
Pressure zones are typically identified by number
associated with their elevation above sea level. The
297 Tank is located in the 297 Pressure Zone and is
used for service to the 297 Zone as well as indirectly to
the 650 Zone. The 2 million gallon (MG) Tank and 7
MG Tank are both in the 650 Zone. The Section 36
East and West Tanks are in the 550 Zone in the north
end, but provide indirect (non-gravity) storage for the
650 Zone (via booster pumps). One of the 650 Zone
tanks can be taken offline for periodic maintenance.
Both the 297 Tank and 2 MG Tank can be bypassed if
necessary for cleaning or maintenance. The 3 MG tank is located in the 700 Zone and feeds
several lower zones.
The Cascade View Zone currently has two active storage tanks (0.28 MG and 0.60 MG) located in
the 730 Zone.
All District tanks have separate inflow/outflow pipes. A high standpipe inlet coupled with a low outlet
configuration assists with turnover and mixing within the tanks to maintain water quality. The inlet
elevation close to the overflow elevation also causes the distribution system to see full head
pressure whenever the tank is in fill mode. By nature of design, water storage tanks provide service
to the lower pressure zones through gravity flow and pressure-reducing valves. In the event of
water facility emergencies or power failure, the storage tanks in the higher zones can continue to
supply water to the lower zones.
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Water storage tanks make up 6% of the water system replacement values. They are vital not only
for storing water, but they ensure water pressure is capable of providing water to every customer.

Water Storage Tanks Condition
The District performed a desktop review of water storage tanks using installation date and useful
life (120 years) to establish condition ratings, using a 0 (new) to 10 (approaching end of useful life)
rating scale. 100% of the water storage tanks in the District are in good to very good condition,
indicating that they are meeting current levels of service with a minimal need for investment in the
short to medium term, and a greater need to save for long-term future replacement. The District
performs regular inspections at water storage tanks including assessment of interior and exterior
tank coatings. The District has established a schedule for tank coating replacements, which are
identified in the projected replacement expenditures by decade graph at the end of this section.
The graph below is a summary of total water storage tank replacement values by condition rating.

Water Storage Tanks Replacement
Value by Condition Rating
$35,000,000

$30,000,000

Good

$25,000,000

$20,000,000

$15,000,000

Very
Good

$10,000,000

$5,000,000

$0
Very Poor
Poor
Fair
Good
Very Good

Water Storage Tanks
$0
$0
$0
$5,728,000
$26,738,000
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Water Storage Tanks Condition and Consequence of Failure
Based on the premise that assets with a high probability (condition rating) and consequence of
failure (CoF) imply a higher business risk, the District uses Management Strategy Zones to assist in
long-term planning for replacement, rehabilitation, advanced condition monitoring and maintenance
(preventive and corrective).
The District’s infrastructure is relatively young resulting in no significant risk assets. There are
currently no water storage tanks in the low risk, medium risk, or significant risk zone, having a high
probability of failure with high consequences.

Water Storage Tanks Management Strategy Zones
Probability of Failure - Condition Rating

10
9

Low Risk Zone

Medium Risk Zone

Significant Risk Zone

Strategy: Run to repair

Strategy: Mix of reactive
and proactive strategies,
using standard
maintenance and
replacement strategies
dependent on site
specific issues

Strategy: Plan for asset
renewal and/or risk mitigation

8
7
6

High Risk Zone
Strategy: Proactive condition
and/or performance monitoring

5
4
3
2

1
0
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

Consequence of Failure

High Risk Zone
Consequence
Water Storage Tank Name
of Failure
297 Tank
9.7
2 MG Tank
9.7
3 MG Tank
9.7
Well 13 Standpipe/Tank
9.3
7 MG Tank
9.0
Sctn 36 E
8.3
Sctn 36 W
8.3
Well 12 Tank
8.0

Condition
Rating
2
4
3
3
2
1
1
1

The CoF and condition ratings can be
used to identify each facilities marker
on the graph above. All water storage
tanks are in the high risk zone.
High risk water storage tanks begin
planning for asset renewal or risk
mitigation when 30% or 36 years of life
remains.
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The oldest District water storage tank was constructed in 1976, this tank (2MG) was taken off line
for internal piping renovations and new interior and exterior paint in 2019. With a useful life of 120
years, the replacement of the tanks will occur between 2096-2117. In the interim, the District
anticipates ongoing expenditures associated with maintaining the exterior and interior tank coatings
to maintain tank integrity and deter deterioration. Tank coating replacements have been included in
the District’s water asset capital rehabilitation and replacement reserves program. The graph below
depicts the projected capital replacement funding required for water storage tanks and tank
coatings by decade, tank-coating replacements are currently included in the District’s capital
improvement program.

Water Storage Tanks and Coatings Projected
Capital Expenditures by Decade (in 2020 $'s)
Water Storage Tank Replacement

Water Storage Tank Interior/Exterior Coating Replacement

$16,000,000
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Meters and Advanced Metering Infrastructure (AMI)
Meters and AMI comprise 1% of the water asset registry with a
replacement value of $6,610,000.

Description
This section only provides an overview of the District’s
meters and Advanced Metering Infrastructure (AMI) it does
not provide an in-depth analysis of the system.
Meters are the District’s primary asset for tracking consumption
of safe, potable water to the District customers in a reliable and
cost-efficient manner, which ensures ratepayer equity and
accurate system usage recording. In the District’s R&R model
the AMI system and meters are scheduled for replacement every 20 years.
The District installed Advanced Metering Infrastructure (AMI) in 2017. This technology provides
readings on a more timely basis and 24-hour leak detection.
In 2020, the District had an average of 19,430 service connections, with AMI meters ranging from
the 5/8-inch and 3/4-inch single-family meters to 4-inch public/institutional meters. In addition, AMI
consists of 40 repeaters and 8 collectors throughout the water service area. Their primary function
is as a communication link between the home hub located at the Districts headquarters and the
meters in the field.
The District’s water system is divided in two physically separated zones the Plateau Zone and
Cascade View Zone. As of December 31, 2020, the Plateau Zone provided water service to
approximately 18,705 service connections with meters ranging in size from 3/4 inch to 4 inches.
These connections represent more than 23,940 ERUs. The Cascade View Zone served
approximately 725 service connections, with meters ranging in size from 3/4-inch to 2-inch. These
connections represent nearly 807 ERUs.
The District replaced its aging metering system with AMI in 2017 for a variety of anticipated
customer and District benefits including:
Customer
 Easily monitor household water
consumption
 Access daily and monthly usage charts
 Compare current usage to previous
periods
District
 Reduced meter reading costs
 Help in identifying and pinpointing
customer and system losses









Receive email or text alerts about high or
low consumption
Ability to set budget and conservation
goals
Have 24-hour leak detection capability

Enhanced monitoring of system integrity
Safety and security benefits
Reduced costs for field visits and
customer calls
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Sewer System Summary
The Sewer System has grown to encompass 20 square miles, providing service to 13,081 sewer
connections serving a population of approximately 50,420. Not all water customers have sewer
service. Those without sewer are served by individual septic, including the entire Cascade View
Zone. The District’s sewer system asset registry includes more than 18,000 assets serving the
health and sanitary needs of our customers. Based upon the replacement values of our sewer
assets, this asset management plan encompasses 100% of our sewer asset registry with 98% in
the Sewer System Summary and 2% included in the General System Summary.
The combined replacement value of all sewer assets is estimated to be $394,107,000. The
following graph depicts the specific values of the Districts sewer infrastructure by asset class.

Sewer Assets by Business Function
Lift Stations
4%

Other
2%

Business Function
Sewer Mains
Lift Stations
Other
Total Sewer Assets

2020 Replacement
Value
$
370,445,000
$
14,114,000
$
9,548,000
$
394,107,000

Sewer Mains
94%

The majority of sewer assets consist of sewer mains. As such, the subsequent section evaluating
sewer main assets provides more detail than the other sections summarizing other asset classes.
However, the total value of an individual asset class does not necessarily correspond to asset
significance or consequence of failure since our systems are dependent upon all assets operating
in unison to collect customers’ wastewater and convey it to the regional treatment system.
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The Current State of the Sewer System
Condition ratings (the likelihood of failure), provide insight into the possibility and the timing of the
failure of an asset and provide information on the current state of the sewer system. The majority
(95%) of the sewer assets included in this asset management plan are in good to very good
condition. The relatively young age of the sewer system plays a part when assessing the condition
of the system.

Condition of the Sewer System
Very Good
100%

Good

Fair

Poor

Very Poor

0.9%
4.2%

1.0%
4.4%

90%

31.6%
80%

39.6%

39.9%
70%

60%

50%

40%

68.4%
30%

55.2%

54.7%
20%

10%

0%

Sewer Mains

Lift Stations

Total

Not only is the District’s sewer system in good condition, the consequence of failure for 89% of
sewer mains and 9 of 21 lift stations are less than 5.7, on a 1-10 rating scale. Additional
information on condition and consequence of failure is included in the asset specific data pages
following this section.
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Meeting Service Demands
Sewer service is dependent on physical assets such as mains and lift stations. In applying the
principles of asset management, The District has established a number of wastewater system
business metrics to measure its effectiveness in meeting its mission. Wastewater business metrics
are regularly reported to the Board and community in the District’s Financial and Business Metrics
reports. Some of the wastewater metrics include:
Sewer Health and Safety
 Zero sanitary sewer overflows
Sewer System Operations and Reliability
 Commercial customers within the District are compliant with source control FOG
requirements 100% of the time
 Repair, rehabilitate or replace assets identified at consequence of failure of 5.7 or greater to
ensure asset does not fail
 Zero unscheduled service outages
Sewer System Efficiency
 Infiltration and inflow maintained on an annual average of less than 20%
Sewer System Fiscal Responsibility
 Cost per foot to operate and maintain sewer system is less the $2.00/ft
 Percent of operations overtime is Less than 3% of total operator time (Sewer)
 Maintain assets identified at consequence of failure of less than 5.7 to ensure asset life
meets or exceeds useful life 100% of the time
 Contribute to repair, rehabilitation and replacement reserves at 100% of annual reserve
contribution target
Sewer metrics assist in identifying potential issues that may affect the ability of the District to meet
service demands (An inventory of the metrics is provided in Appendix D: Levels of Service and
Business Measures).
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Long-Term Capital Replacement Funding Strategy
The cost to replace the District’s sewer system is $394,107,000. The District sets annual
replacement reserve contribution targets. In 2020, the District no longer needed to make debt
service payments on sizable bond issues. These revenues were redirected to increase the
replacement reserve contribution and since 2020 the District has been meeting the annual
replacement reserve contribution target. Using the capital replacement reserve formula, the target
compared to projected annual contributions through 2021 is shown below.
Capital Replacement Reserve Target
Allocation to Capital Replacement Reserves
Reallocation of Debt Service Payments
Total Sewer Capital Replacement Allocation
Annual Allocation % of Target

2018
3,028,000
2,303,000
2,303,000
76%

$
$
$
$

$
$
$
$

2019
3,329,000
3,010,100
3,010,100
90%

2020
3,683,000
3,255,000
428,000
3,683,000
100%

$
$
$
$

$
$
$
$

2021
3,755,000
3,755,000
3,755,000
100%

The District also tracks the balances in the sewer capital replacement reserve fund.
Sewer Annual Capital Replacement Reserve Fund Balance
$25,000,000

Annual RR Fund Balance

$20,000,000

$15,000,000

$10,000,000

$5,000,000

$2011
Water RR Fund Balance $2,635,213

2012

2013

2014

2015

2016

2017

2018

2019

2020

4,154,424

4,259,233

4,555,700

5,355,238

6,839,821

8,732,197

11,000,487

14,040,315

17,862,670

2021
Projected
21,441,512

As the annual capital replacement reserve allocations accumulate, we compare the balance to the
total amount we have targeted. Current fund balances are 19% of the aggregate depreciation.
However, the District’s long-term fiscal plans project increasing annual contributions to close the
gap on the target to ensure funds are available when system replacements are needed. The table
below summarizes the current reserve balance compared to the target.

2020
2020 Replacement
Value

Aggregate
Depreciation

Est. Year-End
% of
Fund Balance Depreciation

$

$

$ 17,768,292

394,107,000

94,718,049

19%
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As an outcome of updating the state of our assets, the District validated the useful life, replacement costs, and projected
replacement years for sewer assets. This enables the District to project long-term cash flow and capital replacement funding
requirements. The below graph shows the expected capital replacement expenditures by decade and fund balance cash flow
projections utilizing the District’s current model and asset management target.
Total Sewer Projected Replacement Reserve Expenditures and Cashflow at the End of Each Decade
CP - Future Renewal/Replacement

Total Sewer Capital Replacement Fund Balance Using Asset Management Target

$210,000,000

$180,000,000

$180,000,000
$189,482,964

$150,000,000

$150,000,000

$120,000,000

$120,000,000

$90,000,000

$90,000,000

$60,000,000

$60,000,000

$30,000,000

$30,000,000

$0

$2021-2030

-$30,000,000

Capital Replacement Reserve Fund Balance

Capital Replacement Expenditures

$210,000,000

2031-2040

2041-2050

2051-2060

2061-2070

2071-2080

2081-2090

2091-2100

2101-2110

2111-2120
$(17,563,484)

Decades

$(30,000,000)

The District has implemented in its rate model the funding necessary to achieve the capital replacement reserve target
annually, these funds are held in a reserve and increase the sewer capital replacement fund balance.
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Asset Specific Data Pages
The following sections provide detailed information on specific classes of wastewater assets
including sewer mains, lift stations, and grinder pumps as of August 2020.
The individual asset class sections were prepared with the intent of providing an overview of each
asset type including:
o Asset description
o Condition and consequence of failure
o Asset replacement value
o Expected replacement decade and costs
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Sewer Mains
Sewer mains comprise 94% of the sewer asset registry with a
replacement value of $370,445,000.

Description
Sewer Mains collect and convey wastewater to the
King County Wastewater treatment system. The
District has 188 miles of gravity and pressure
pipelines, and continues to add sewer mains as
development occurs. 168 miles or 89% of pipe are
gravity mains, and 20 miles or 11% are
pressurized mains.
This section evaluates sewer mains and does not
include a review of main appurtenances, more
specifically the manholes that connect mains.
The District’s wastewater collection system
collects sewage from the District’s 13 sewer basins. The basins, are further divided into sub
basins, which are established according to topography and natural gravity and flow patterns. All
sewer assets are located in the Plateau Zone. There are no sewers located in the Cascade View
area.
The 168 miles of gravity sewer mains which comprise the majority of the District wastewater
collection system vary in size from 8-inch collectors to 36-inch interceptors in diameter. The District
prefers installation of gravity sewers for sewer collection and transmission. However, there are
wide variations in topography in the District where gravity mains are not feasible or cost effective.
As a results over 20 miles of pressurized mains are also used varying in size from 2-inch to 18-inch
in diameter. Pressurized mains include both low-pressure force mains and force mains.
Pressurized mains require additional mechanical assets to convey wastewater to the gravity mains
in the system. Low-pressure force mains are served by grinder pumps, while force mains are used
to convey wastewater from lift stations.
Sewer mains comprise 94% of the wastewater system replacement values. Overall, the sewer
system is relatively new with 98% of the system constructed since 1980.
With the relatively young age of the wastewater system, 95% of the District’s sewer mains are in
good to very good condition. Out of a 1-10 consequence of failure rating scale, about 21 miles or
11% of the District’s sewer mains have a rating of 5.7 or greater. A brief review of the sewer main
condition, consequence of failure, and projected replacement schedule follows.
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Sewer Mains Condition
The District uses GIS and a Computerized Maintenance Management system to maintain asset
information. These systems include data such as installation date, length, flow type, and material
of sewer mains. This data assists in establishing sewer main condition ratings.

Gravity Sewer Mains
Material

Length
(feet)

Polyvinyl Chloride (PVC)
Ductile Iron (DI)
Concrete (incl. reinforced)
Asbestos Cement (AC)
High Density Polyethylene (HDPE)
Total
Pressurized Sewer Mains
Material

781,872
71,121
18,800
10,165
4,287
886,244
Length
(feet)

High Density Polyethylene (HDPE)
Ductile Iron (DI)
Polyvinyl Chloride (PVC)
Total

54,957
45,220
7,935
108,111

Total Sewer Main

994,355

Length
(miles)
148.08
13.47
3.56
1.93
0.81
167.85

% of Total
Length
(August 2020)
88.22%
8.02%
2.12%
1.15%
0.48%

% of Total
Length
(August 2020)
10.41
50.83%
8.56
41.83%
1.50
7.34%
20.48

Length
(miles)

188.32

The sewer system has two types of flow: gravity and pressurized. Most of the system, 89% is
gravity flow. Polyvinyl Chloride (PVC) makes up the majority of gravity mains (88%) and has a
useful life of 100 years. Ductile iron (DI) is the next largest percent of gravity mains at about 8%
also with a projected useful life of 100 years. Pressurized mains are about 51% High Density
Polyethylene (HDPE) with a 70 year useful life, 42% DI with a 60 year useful life and 7% PVC with
a projected useful life of 60 years. Most new gravity pipe installations are PVC, and pressurized
mains are DI or HDPE, in alignment with District design standards.
For this asset management plan condition ratings have been performed at a desktop level.
Underground gravity sewer mains can be physically inspected using closed circuit cameras
(CCTV) to enhance maintenance and condition assessment. The District is in the process of
implementing a PACP gravity main inspection program. As the District sees assets and performs
physical condition assessments future analysis will include data beyond a desktop analysis. Since
pressurized sewer mains are underground, performing physical condition assessments to rate the
condition of pressurized mains is impractical. As such, the District will generally only perform a
desktop review of pressure mains using install date and useful life to establish condition ratings,
using a 0-10 rating scale. The majority, 98% of District sewer mains were added between 1980
and 2020, making them less than 45 years old.
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Sewer Mains Added by Decade
400,000
350,000

Based on the useful life
of PVC and DI Gravity
mains at 100 years and
install dates, the majority
(98%) of District sewer
mains have more than
50% of their useful life
left. (See graph to left)

Lineal Feet

300,000
250,000
200,000
150,000
100,000
50,000
0
1959-1969 1970-1979 1980-1989 1990-1999 2000-2009 2010-2019
Decade

2020

A detailed summary of sewer mains condition by material and gravity versus pressure mains are in
appendix P, Part 1.
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Condition of Sewer Mains Based on Replacement Value
More than 95% of the District’s sewer mains are in good to very good condition, indicating that they
are meeting current levels of service. The remaining 5% is approaching the end of the projected
useful lives, indicating a minimal need for investment in the short to medium term, with a greater
need to save for long-term future rehabilitation and replacement. The graph below breaks out
sewer main condition by replacement value. Appendix P, Part 2 contains a map of the condition
ratings of all sewer mains.

Sewer Main Replacement Value by
Condition Rating
$400,000,000

$350,000,000
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$300,000,000
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$250,000,000

$200,000,000

$150,000,000

$100,000,000

Very Good

$50,000,000

$Very Poor
Poor
Fair
Good
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Sewer Mains
$$3,554,000
$16,178,000
$147,990,000
$202,723,000
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Combining Condition and Consequence of Failure of Sewer Mains
Based on the premise that assets with a high probability (condition rating) and consequence of failure imply a higher business risk, the
District uses Management Strategy Zones to assist in long-term planning for replacement, rehabilitation, advanced condition
monitoring and maintenance (preventive and corrective).
The District’s infrastructure is relatively young resulting in no significant risk assets. The graph below illustrates the lineal feet of sewer
mains in each management strategy zone.

Sewer Mains Consequence of Failure (CoF) to Condition Rating in Lineal Feet

Lineal Feet of Mains
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dependent on asset specific issues
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Significant Risk Zone Strategy: Plan for asset renewal
and/or risk mitigation
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0
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2,012
335,489
607
15,622
1,390
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0
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0
6,456

0
2,567
4,529
0
26,403
0
0
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0
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0
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0
0
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0
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0
0
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228TH AVE SE

4,500 feet of high CoF sewer main is in poor
condition based upon useful life, not a
physical assessment and in the high risk
management strategy zone: 16” pressurized
Ductile Iron pipe installed in 1983 connects
upper Sammamish plateau flows to the
regional system. With a 60 year useful life,
this segment of pipe has an estimated 23
years left.

This map shows where the
high (5.7+) Consequence of
Failure sewer mains are in
the District and are color
coded based upon their
current condition rating.

Most of the District’s High
Consequence of Failure (5.7+)
sewer mains are fair to very
good condition.
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98% of District sewer mains were added between 1980 and 2020, with a useful life of 50-100+
years the majority of rehabilitation and replacement of the District’s mains will occur between 20812120, providing ample time for the District to plan and save. The graph below depicts the projected
capital replacement funding required for sewer mains by decade. Assumptions used to estimate
renewal costs can be found in Appendix P, Part 3.

Sewer Mains Projected Capital Expenditures
by Decade (in 2020 $'s)
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Lift Stations
Lift Stations comprise 4% of the sewer asset registry with a
replacement value of $14,114,000.

Description
When gravity service is not feasible
for an area, lift stations and
associated force (pressurized) mains
are constructed to receive and
transport wastewater. The District
currently has 21 sewer lift stations,
operating in 12 of the 13 sewer
basins.
This section evaluates sewer lift
stations as a complete facility and
includes a review of critical
components within each facility, such
as pumps, motors, and generators.
Lift stations are installed according to District-approved plans and specifications, and may be wet
well/dry well or utilize submersible pumps. The lift station capacity determines the type of lift
station. Permanent lift stations may be either full size or “mini” lift stations. In general, 100
equivalent residential units (ERUs) is the maximum threshold criteria for use of a mini-lift station.
The District may allow interim lift stations when the permanent gravity system to serve an area is
not available. Interim lift stations are built to permanent standards, but are expected to be
eventually abandoned.
Lift stations make up approximately 4% of the sewer system replacement cost value, and are
integral to the conveyance of sewage from the farthest ends of the district to the regional collection
lines for future treatment and disposal.
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Lift Station Condition
All of the lift stations in the District are in good to very good condition, indicating that they are
meeting current levels of service with a minimal need for investment in the short to medium term,
and a greater need to save for long-term future rehabilitation and replacement. The District
performs regular inspections on lift stations and will be performing more in-depth condition
assessments on lift stations as the lift stations age. The graph below is a summary of lift station
replacement values by condition rating. Lift stations have a useful life of 95 years.

Lift Station Replacement Value by
Condition Rating
$16,000,000

$14,000,000

$12,000,000

Good

$10,000,000

$8,000,000

$6,000,000

Very Good
$4,000,000

$2,000,000

$0
Very Poor
Poor
Fair
Good
Very Good

Lift Stations
$0
$0
$0
$4,465,000
$9,649,000
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Lift Stations Condition and Consequence of Failure
Based on the premise that assets with a high probability (condition rating) and consequence of
failure (CoF) imply a higher business risk, the District uses Management Strategy Zones to assist
in long-term planning for replacement, rehabilitation, advanced condition monitoring and
maintenance (preventive and corrective).
The District’s infrastructure is relatively young resulting in no significant risk assets. The graph
below illustrates the lift stations in each management strategy zone, following the overview of lift
stations as complete facilities is a graph illustrating the vertical assets, specifically pumps and
motors in each management strategy zone. There are currently no lift stations in significant risk
zone, having a high probability of failure with high consequences.

Lift Stations Management Strategy Zones
Probability of Failure - Condition Rating

10
9

Low Risk Zone

Medium Risk Zone

Significant Risk Zone

Strategy: Run to repair

Strategy: Mix of reactive
and proactive strategies,
using standard
maintenance and
replacement strategies
dependent on site specific
issues

Strategy: Plan for asset
renewal and/or risk mitigation

8
7
6

High Risk Zone
Strategy: Proactive condition
and/or performance monitoring

5

4
3
2
1
0
0

1

2

3

4

5

6

7

8

9

10

Consequence of Failure

Medium Risk Zone

High Risk Zone
Consequence
of Failure
Control Structure
9.7
Freegard LS
9
Central Lake Samm LS
9
North Lake Samm LS
9
Inglewood LS
9
Trossachs LS
9
Aldarra LS
7.3
Beaver Dam LS
7.3
Mallard Bay LS
6.3
Camden Park LS
5.7
Pine Lake Glen LS
5.7
Redford Hudson LS
5.7
Beaver Lk Estates LS
5.7
Lift Station Name

Condition
Rating
4
4
3
3
2
2
2
2
1
2
3
2
3

The CoF and condition
ratings can be used to
identify each facilities
marker on the graph
above.
High risk lift stations
begin planning for
asset renewal or risk
mitigation when 30%
or 28.5 years of life
remains

Lift Station Name
Todd's Landing LS

Consequence
of Failure
3.7

Condition
Rating
3

Low Risk Zone
Lift Station Name
Pine Lake Hts LS
Benham Ridge
Providence Ridge
Cedar Hills LS
Alexander's LS
Aldarra Club LS
The Greens LS
First Branch LS

Consequence
of Failure
2.3
1.7
1.7
1.7
1
1
1
1

Condition
Rating
4
1
0
0
3
2
2
1
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Lift Station Vertical Assets
The graph below illustrates the vertical assets, specifically pumps and motors in each management
strategy zone.

Management Strategy Zones
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1
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Consequence of Failure

The vertical asset replacement list is based on the Management Strategy Zones using the asset
management useful life schedule, which has been validated by an outside consultant and internally
agreed-upon based on experience.
Each asset on the list below has a consequence of failure of 5.7 or greater and falls into the replace
before failure strategy. Assets on the replacement list are critical to maintaining reliable sewer
service, limiting sewer overflows and potential environmental impacts. The highlighted assets are the
recommended replacements and currently scheduled to be included in the District 2022-2027 capital
program. As replacement nears the District reviews current use of each pump and motor and may
rearrange the current schedule depending on use and condition or probability of failure.
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Significant Risk Zone
Lift Station Pumps and Motors
Central Lake Samm LS Pump/Motor 1
Central Lake Samm LS Pump/Motor 2
Freegard LS Pump/Motor 1
Freegard LS Pump/Motor 2
North Lake Samm LS Pump/Motor 1
North Lake Samm LS Pump/Motor 2
Camden Park LS Pump/Motor 1
Camden Park LS Pump/Motor 2
Beaver Dam LS Pump/Motor 1
Beaver Dam LS Pump/Motor 2
Inglewood LS Pump/Motor 1
Inglewood LS Pump/Motor 2
Inglewood LS Pump/Motor 3
Inglewood LS Pump/Motor 4
Redford Hudson LS Pump/Motor 1
Redford Hudson LS Pump/Motor 2
Aldarra LS Pump/Motor 1
Aldarra LS Pump/Motor 2
Trossachs LS Pump 1 & 2
Trossachs LS Motor 1& 2

Consequence
of Failure
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7

High Risk Zone
Condition
Rating
10
0
0
0
0
10
9
9
8
8
8
8
8
8
8
8
7
7
0
7

Medium Risk Zone
Lift Station Pumps and Motors
Alexander's LS Pump/Motor 1
Alexander's LS Pump/Motor 2
Beaver Lk Estates LS Pump/Motor 1 & 2
Pine Lake Glen LS Pump/Motor 1
Pine Lake Glen LS Pump/Motor 2
Pine Lake Hts LS Pump/Motor 1 & 2
Todd's Landing LS Pump/Motor 1 & 2
Aldarra Club LS Pump/Motor 2
The Greens LS Pump/Motor 1 & 2
Benham Ridge Pump/Motor 1 & 2
Providence Ridge Pump/Motor 1 & 2
Aldarra Club LS Pump/Motor 1
Cedar Hills LS Pump/Motor 1 & 2

Consequence
of Failure
5
5
5
5
5
5
5
4.3
4.3
4.3
4.3
4.3
4.3

Lift Station Pumps and Motors
Mallard Bay LS Pump/Motor 1
Mallard Bay LS Pump/Motor 2
Central Lake Samm LS Pump/Motor 3
North Lake Samm LS Pump/Motor 3

Consequence
of Failure
5.7
5.7
5.7
5.7

Condition
Rating
6
6
2
2

The CoF and condition ratings can be used to
identify each facilities marker on the graph
above.
High risk vertical assets begin planning for
asset renewal or risk mitigation when 30% or
7.5 years of life remains. Pumps/motors have
a 25 year useful life.

Low Risk Zone
Condition
Rating
10
1
10
0
0
0
10
7
2
2
1
0
0

Lift Station Pumps and Motors
First Branch LS Pump/Motor 1 & 2

Consequence
of Failure
3

Condition
Rating
4
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The first District lift station was built in 1983. With a useful life of 95 years, the majority of
rehabilitation and replacement of the lift stations will occur from 2081-2100. The graph below depicts
the projected capital replacement funding required for lift stations by decade.

Lift Stations Projected Capital Expenditures
by Decade (in 2020 $'s)
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$1,000,000
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Replacement values for vertical assets in lift stations are incorporated in the overall facility values.
However, the District does set an annual reserve target for critical vertical sewer assets set to be
replaced before full facility rehabilitation or replacement. The 2021 lift station vertical asset
rehabilitation and replacement reserve target is $123,000 and is sufficient to support the critical
vertical asset replacement program in the capital plan. Estimated total R&R expenditures in the
2022-2027 capital program is $338,500.
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Grinder Pumps
Grinder Pumps are maintained outside the overall District asset
registry with a replacement value of $11,646,000.

Description
At the end of 2020, the District owned, operated and maintained 553 grinder pump systems (grinder
pump, control panel, and basin) for sewer customers. The Grinder Pump Program is intended to be
self-sustaining and self-funded, with a Grinder Pump Fee included in the sewer bill in addition to the
standard single-family District sewer rate. Therefore the replacement value and fee requirements are
maintained independent of the overall District asset registry.
With a goal of managing grinder pumps in a similar manner to other District asset the grinder pump
program and fees were analyzed in 2020. The grinder pump cost model was aligned with the
assumptions used in the District’s asset management program and rate model. This included:
•
•
•
•
•

Determining useful life for the grinder pump, grinder tank and discharge line,
Determining true replacement costs, and
Long-term program sustainability (cash flow deficits are ok as long as long-term they are
recovered)
Inflation will be consistent with District rate model (5% personnel and 3.3% capital
inflation)
Identifying grinder pump fee options to recoup true cost of service.

The analysis identified a projected revenue shortfall in the current program. Below is a table with the
2019 total grinder pump replacement costs, annual program costs and costs by customer per year
and month for the full cost of service for a grinder pump system:

Grinder Pump Program Full Cost of Service
Total Replacement Total Annual Annual Cost Per
Cost
Costs
Customer (534)
Operations and Maintenance $
$
63,536 $
118.98
Grinder Pumps (17 Years)
$
1,745,000 $ 102,622 $
192.18
Control Panel (60 Years)
$
5,877,000 $
67,062 $
125.58
Grinder Basin (60 Years)
$
4,024,000 $
97,949 $
183.43
Grinder Pump Program Cost $
11,646,000 $ 331,169 $
620.17

Monthly Cost
Per Customer
$
9.92
$
16.01
$
10.47
$
15.29
$
51.68

It is important to note that any change in assumptions or actual circumstances including useful life,
replacement methods, or inflation will have an impact on the analysis.
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On February 1, 2021 the District Board of Commissioners approved an increase to the Grinder
Pump fee, from $35.04 to $37.49, an increase of $2.45, effective as of the March 1, 2021 billing.
This fee had not been adjusted since 2016.
In addition, the District is continuing to assess options for the grinder pump program to achieve a
similar level of sustainability as other assets included in the District’s asset management program.
Next Steps
•

•

Update analysis factoring into the rate analysis equity for systems replaced by property
owners, the level of funding required to address prior deficits, and rate options that have
more gradual rate increases.
Begin establishing reserves for grinder pump system replacements
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Conclusions and Next Steps
This report is the second AM Plan for the District. The processes put in place to develop the first
plan has helped to manage the District’s infrastructure and we continue to expand and evolve the
processes to ensure now and into the future we will sustain service delivery for our customers.
The District has developed and implemented asset management business processes to ensure
asset management is not just a document on the shelf, but a program which will evolve over time.
The District is continually developing an organizational culture and understanding focused around
asset management, by exposing staff to asset management and broadening organization wide
knowledge through training and technical advancement.
Asset management is one of many organization wide business processes the District is using to
meet our mission of providing safe, efficient and reliable water and sewer services, while being a
leader in the planning and the practice of fiscal and environmental stewardship.
This second AM Plan focuses on large water and sewer assets by business function and now
encompasses 100% of the total replacement value of District assets.
The condition of the District’s water and sewer systems is good, due to age. Consequence of failure
is relatively low. If one asset fails the asset can typically be isolated and service sustained through
an alternate asset limiting the number of customers affected and decreasing overall risk to the
District. Findings which are specific to the separate water and sewer systems are listed below.

Water Conclusions






The majority (89%) of the water assets included in this AM Plan are in good to very good
condition and meets the District's level of service standards, broken down by asset type:
o 89% of water mains are in good to very good condition
o 91% of wells are in good to very good condition
o 100% of booster stations are in good to very good condition
o Vertical assets at wells and booster stations are now included in long-term analysis
and critical vertical asset replacements included in the 2022-2027 capital plan, and
o 100% of water storage tanks are in good to very good condition
84% of District water mains were added between 1980 and 2020, making them less than 40
years old. With a useful life of 80-110+ years the majority of rehabilitation and replacement of
the District’s mains will occur between 2091-2130, providing ample time for the District to
plan and save.
The District has developed a plan to fund capital rehabilitation and replacement reserves to
ensure future capital replacement requirements can be met, compared to the last AM Plan:
o Annual Reserves Contribution Compared to Target are now at 100% compared to the
previous 60%, and
o Balance of Reserves Compared to Replacement Cost Depreciation is at 18%
compared to the previous 10%
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Sewer Conclusions





The majority (95%) of the sewer assets included in this AM Plan are in good to very good
condition and meets the District's level of service standards, broken down by asset type:
o 95% of the District’s sewer mains are in good to very good condition, and
o 100% of lift stations are in good to very good condition
o Vertical assets at lift stations are now included in long-term analysis and critical
vertical asset replacements included in the 2022-2027 capital plan, and
Overall, the sewer system is relatively new with 98% of the system constructed since 1980,
making them less than 40 years old.
The District has developed a plan to fund capital rehabilitation and replacement reserves to
ensure future capital replacement requirements can be met, compared to the last AM Plan:
o Annual Reserves Contribution Compared to Target are now at 100% compared to the
previous 45%, and
o Balance of Reserves Compared to Replacement Cost Depreciation is now at 19%
compared to 10%

Key Conclusions Summary







The majority of District assets have favorable condition ratings because they are relatively
young and well maintained. 89% of water and 95% of sewer assets included in this plan are
in “good” to “very good” condition.
There are very few District assets with high consequence of failure ratings because of
effective planning and system redundancy.
The District experienced significant growth in the 1970’s and 1980’s. Based upon the useful
life projections of assets, there will be a growing need for capital replacement starting around
2081. If the District funds Replacement Reserves as currently planned, sufficient cash will
likely be available for the majority of its infrastructure rehabilitation and replacement needs.
Alternate funding strategies may be needed after the year 2100.
Vertical assets at wells, booster stations and lift stations, along with water storage tank
coatings have a shorter useful life than mains and facilities and require ongoing maintenance
with more frequent rehabilitation or replacement. Critical vertical asset replacements and
water storage tank coatings are now included in long-term financial analysis and adequate
funding has been accumulated to include these replacements, funded by the rehabilitation
and replacement reserve fund, in the 2022-2027 capital plan.
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Next Steps
The District expects to continue refining its AM Plan and processes, and will periodically update the
written plan to document its advancements. Some of the future areas of emphasis will include the
following.


Emphasize training and utilization of current systems before adding additional systems or
platforms to ensure sustainability of advances made to date.



Develop processes and standards to further data utilizations, AMI integration, and a culture
of data consumers and analysts.



Continue ensuring new employees are oriented to asset management and their role.



Continue development, participation and learning in asset management. Further develop
skills in condition assessment and related training programs.



Enable advanced asset management functions within CityWorks including set up of the
analytics tools (Operational Insights Dashboard) and condition ratings tied to inspections.



Integrate key SCADA information and condition assessment technology (example: CCTV) to
enhance physical condition ratings.



Update grinder pump analysis factoring into the rate analysis equity for systems replaced by
property owners, the level of funding required to address prior deficits, and rate options that
have more gradual rate increases.



Complete an in-house asset management program assessment and develop the next 5-year
work plan, with specific goals to maintain or advance the District’s maturity level as
appropriate for each of the asset management aspects.

Asset Management Final Considerations:
The effort to establish the District’s asset management program should not be taken for granted.
Our success is the culmination of forethought and investment in technology, staff development, and
systems alignment. Every area of our organization has contributed in this effort, and all staff will
continue to participate in the refinement and application of our practices. Our Asset Management
Plan goes beyond the efforts of other utilities, both regionally and nationally. It was developed inhouse, is a component of systems alignment, and is oriented toward sustained application. That’s
just the way we do business at Sammamish Plateau Water.
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Abbreviations and Definitions
Abbreviations
Periodically abbreviations may be used in this AM Plan, below is a reference for abbreviations found
in this document.
AMI

Advanced Metering Infrastructure

AM Plan

Asset Management Plan

BRE

Business Risk Exposure

CCTV

Closed Circuit Television

CP

Capital Program/Plan

CMMS

Computerized Maintenance Management System

CW

CityWorks

CWA

Cascade Water Alliance

DI

Ductile Iron

EAM

Enterprise Asset Management System

EPA

Environmental Protection Agency

ERU

Equivalent Residential Unit

GIS

Geographical Information System

GPM

Gallons Per Minute

HDPE

High Density Polyethylene

I&I

Infiltration and Inflow

LOS

Level of Service

MSZ

Management Strategy Zone

O&M

Operations and Maintenance

PRV’s

Pressure Reducing Valves

PVC

Polyvinyl Chloride

RCM

Reliability Centered Maintenance

SCADA

Security Control and Data Acquisition
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Definitions


Asset Registry: Comprehensive inventory of assets, including: location, install date, years in
service, expected replacement year, useful life, condition rating based on years in service
and physical condition assessment ratings, each assets consequence of failure rating, and all
operating and maintenance history.



Condition: The state of an asset, especially with regard to its appearance, quality, or
working order.



Consequence of failure: The potential to significantly impact the achievement of the
intended use.



Debt Coverage: Amount Net Income available to pay Debt Service (includes GFC’s)



Equivalent Residential Unit (ERU): A unit of measure used to equate water usage to a
specific number of single-family residences.



Facility: Lift stations, wells, booster stations and water storage tanks.



Maintenance: Normal support, periodic and minor in nature, required to sustain performance
and functionality of an asset consistent with design, manufacturer, and operational
requirements.



Water/Sewer Main Failure: Leak or break
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Appendix A: 2016 AM Program Assessment
The District adopted its first asset management plan in 2016 and subsequently had the program
assessed for maturity level (minimum, core, intermediate or advanced) based on the International
Infrastructure Management Manual (IIMM) 2011 Edition covering the following 14 asset
management aspects.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Policy
Demand forecast
Levels of service
Asset register
Asset condition assessment
Risk management
Decision making
Operational planning
Maintenance planning
Capital works planning
Financial management
Asset management team’s capability
Asset management plans
Information systems

The following is the 2016 Asset Management Program Assessment.
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Appendix B: 2017-2021 AM Program Work Plan
2017-2021 5-Year Asset Management Work Plan Based on AM Assessment
The goal of the 5-year asset management work plan is to ensure the District will score at a minimum maturity
level of Core for all asset management aspects. Where feasible and appropriate, the work plan will also seek
to progress select aspects to a maturity level of intermediate. In addition, no asset management aspect will
see a reduction in its current level of maturity.
AMA Aspect 1. Policy: Develop and adopt a corporate asset management policy. Tasks required:
A. Assemble information from District fiscal policies, budget, Board motions, and asset management
plan.
B. Identify additional policy components not addressed in current District policies.
C. Draft asset management policy.
Target completion Date: October 1, 2017

Move Aspect Scores from Minimum to Core
AMA Aspect 6. Risk Management: Currently rates at a minimum maturity level. Tasks required to advance
aspect maturity from minimum to core:
A.
B.
C.
D.

Remove weightings from consequence of failure scoring.
Develop Consequence of Failure rating matrices for facility assets.
Assess facility systems and assets to assign a consequence of failure rating to all facility assets.
Establish and document risk management strategies and zones for all assets.

Target completion Date: October 1, 2017
AMA Aspect 9. Maintenance Planning: Currently rates at a minimum maturity level. Tasks required to
advance aspect maturity from minimum to core:
A. Develop processes to use risk management zones for informing condition assessment and
preventative maintenance programs.
B. Provide staff Reliability Centered Maintenance (RCM) training.
C. Based on consequence of failure conduct a reliably centered maintenance (RCM) pilot project for lift
stations and wells.
D. Develop sample maintenance and condition assessment schedules for lift stations and wells based
on RCM and risk management zones; identify any potential changes from current practices.
E. Evaluate RCM results, risk management zone strategies and current practices; develop pros/cons of
each.
F. Develop Long-Term Maintenance Strategies and processes for lift stations and wells, including how it
will enhance the operations plan and tie to consequence of failure with measurable preventative
maintenance schedules.
Note: Additional maintenance planning tasks are scheduled to achieve an intermediate rating.
Target completion Date: January 1, 2019
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AMA Aspect 5. Asset Condition Assessment: Currently rates at a minimum maturity level. Develop tools,
protocols and training programs for performing condition assessments based on risk and management
strategy groups. Tasks required to advance aspect maturity from minimum to core:
A.
B.
C.
D.

Research existing condition assessment tools, protocols and training programs.
Develop condition assessment tools, protocols and processes.
Develop and implement condition assessment training program.
Conduct condition assessment of facility assets based on risk management strategies.

Target completion Date: April 1, 2020

Move Aspect Scores from Core to Intermediate
AMA Aspect 9. Maintenance Planning: Currently rates at a minimum maturity level.
A. Conduct RCM analysis on all moderate to high-risk assets, document asset failure modes and identify
techniques for prevention.
B. As needed revise Maintenance Strategies and processes for all moderate to high-risk assets with
long-term measurable preventative maintenance schedules based on RCM, risk and cost/benefit.
Target completion Date: January 1, 2021
AMS Aspect 8. Operational Planning: Currently rates at a core maturity level. Develop and document
emergency operational responses and business continuity plans for failure of critical/high consequence
assets.
Target completion Date: July 1, 2019
AMA Aspect 14. Information Systems: Currently rates at a core maturity level. Integrate key operations,
unplanned maintenance, and condition and performance information for analysis using the District's GIS,
CMMS and decision support tools. This will be incorporated into the District’s 5-year ESRI Work Plan and
reside with IS/IT.
Target completion Date: January 1, 2022
AMA Aspect 13. Asset Management Plans: Currently rates at a core maturity level. Develop tactical asset
management plans for each facility and Major asset classification.
Target completion Date: January 1, 2022

AM Assessment Recommendations Not Currently Prioritized
AMA Aspect 2. Demand Forecast: Currently rates at an intermediate maturity level. There are no plans at
this time to move the District’s level of maturity. The recommendations made in the AMA will be considered
during the development of future water/sewer comprehensive and asset management plans.
AMA Aspect 3. Levels of Service: Currently rates at a core maturity level. To maintain a rating of core the
District will continue annual reviews of levels of service.
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AMA Aspect 4. Asset Register: Currently rates at a core maturity level. The District’s Asset register is
currently at a core maturity level. Through the implementation of the asset management work plan the asset
register maturity level may progress to intermediate or advanced, although advancement is not a targeted
work plan item at this time.
AMA Aspect 7. Decision Making: Currently rates at a core maturity level. To maintain a rating of core the
District will annually update all decision-making processes and tools used to make projections for
rehabilitation and replacement reserves and capital projects.
AMA Aspect 10. Capital Works Planning: Currently rates at an intermediate maturity level. To maintain a
rating of intermediate the District will continue long-range capital planning and business case development.
Including collating capital projects from a wide range of sources such as hydraulic models, operational staff,
and risk processes.
AMA Aspect 11. Financial Management: Currently rates at an intermediate maturity level. To maintain a
rating of Intermediate the District will continue advance processes for annual renewal forecasting and rate
setting tied to asset management.
AMA Aspect 12. Asset Management Team Capability: Currently rates at an intermediate maturity level. To
maintain a rating of Intermediate the District will continue ongoing orientation and reinforcement of asset
management knowledge and practices across the organization.

© 2021 Sammamish Plateau Water Asset Management Plan | 93

Appendix C: Sustainability/Asset Management Policy
In 2017, the District adopted a formal asset management policy (known as the Sustainability Policy).
Prior to adoption of the formal policy, the District undertook an assessment of its asset management
program and was at a core maturity level. The assessment noted the District had numerous policies
related to asset management, but did not have one, comprehensive policy. The District was
encouraged to further define its commitment to asset management with the adoption of a corporate
asset management policy.
The policy adopted in 2017 expands the District Financial Policies and ties the Mission and Asset
Management Plan to organizational strategies. It was given the name Sustainability Policy to be
better understood by a wider audience. The Sustainability Policy defines and guides the District’s
commitment to sustainability and asset management. (Appendix C: Sustainability/Asset
Management Policy)
The asset management policy and strategies are explicitly integrated into the District’s business
processes with business plans and outcomes linked to the policy. A few examples are listed below:
Our Infrastructure Investments
The District has made significant investments to develop a comprehensive asset registry using our
Enterprise platform including ESRI GIS and our Computerized Maintenance Management System.
These systems and data are continually monitored and updated to ensure we have the best
possible data for making decisions about the Districts infrastructure. These systems are our one
true source of data and can be accessed by all, in addition there are dashboards setup that
enhance decision making.
Our Financial Health
The District has a 100 year rate and financial planning model to ensure long-term system
sustainability and fiscal health. Since 2020, the District has fully funded capital rehabilitation and
replacement of assets which is included in customer charges. Customer charges are now the full
cost of service recognizing both short-term and long-term costs necessary to provide safe, efficient
and reliable water and sewer services.
Our Decisions
The District uses asset data to make business decisions. For capital projects business case
analysis including condition and consequence of failure are incorporating to ensure we are using
data to safeguard our resources and building, replacing and rehabilitating assets at the right time for
the right reasons with the right funding strategies.
In addition, Operations we have established programs to gain further insight in the condition of
some of our assets including oil and vibration analysis, main inspections for both water and sewer.
We have completed a reliability centered maintenance program that has established schedules and
inspections for our vertical assets.
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The various inspections and asset data such as condition and consequence of failure help the
District to make decisions on operations and maintenance, rehabilitation and replacement.
Our Operations
The District continues to invest in its infrastructure and expand technology capabilities. We have
leveraged technology to create operational efficiency through remote capabilities allowing staff to
work significantly in the field. All of the District’s operating staff can access all technology and data
in the field including SCADA, CMMS, GIS, Work Orders, and asset history. In the past staff would
have to return to the office to access many of these systems or call the office to have someone
provide information, now they can remotely access and have at their fingertips in the field the data
and capabilities they need to efficiently and effectively complete their tasks and provide reliable
water and sewer service for our customers..
Our Customers
The District has developed tools to provide outreach and understanding of how our customers
impact the infrastructure and sustainability of the water and sewer systems. One of the tools is a
customer portal where customers can track their water usage and see how changes they make in
use can influence conservation.
Above are just a few examples how the District lives asset management with the policies and
strategies explicitly integrated into business processes. Below is the adopted resolution and policy.
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Appendix D: Levels of Service and Business Measures
In asset management, sustainability is planning for the future and ensuring that decisions made
today meet the service needs of current and future customers, assigning the true cost of service to
customers. Levels of service benchmarks measure whether the District is meeting customer
demands and expectations, to provide certainty in the delivery of water and sewer service. A
sustainable level of service ensures the District can over a prolonged period succeed in its mission
to provide safe, efficient, and reliable water and sewer service.
The District uses level of service business metrics as indicators to show if the District is meeting its
mission. By setting specific goals, business metrics provide a feedback loop for the management of
assets, and over time business metrics may lead to changes in operations and maintenance or
capital planning.
The District’s system is young. As the system ages, it will have an impact on the ability of the
District to continue meeting LOS targets without additional system investments. The District
continues to develop tools and processes for making recommendations through AM Strategies for
O&M and Capital Investments.
The District has been collecting and analyzing level of service or business metrics data since 2013,
and reporting to the Board of Commisioners regularly. In 2019, levels of service were reviewed,
updated and readopted by the Board of Commissions. We continue collecting data on metrics
identified in development of the asset management program and report on them in multiple ways,
trimesterly through a Financial and Business Metrics Report (FBMR), and annually in the
Operations Plan and Budget documents. If a metric target is not met, an in-depth review occurs to
determine why the goal was not met and the best course of action to achieve the target in the
future. The review also includes validation of the metric.
The District has established two categories of business metrics to monitor and assess. Levels of
service are Policy levels and adopted by the Board. Operational metrics may be leading indicators,
they are set by departments to meet benchmarks and can support meeting levels of service. An
inventory of the metrics is provided in Appendix D: Levels of Service and Business Measures.
o Policy level of service business metrics are tracked and analyzed throughout the year
with results reported to the Board at least annually. Many of the policy measures are
reported in the District’s Financial and Business Metrics Report.
o Operational level of service business metrics are for the direct management of District
assets, prolonging asset lives, minimizing life-cycle costs and identifying potential issues.
The District has tied level of service measures to its mission statement. Processes are being
developed to use the business metrics for informing operations and maintenance and capital
planning.
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The attached level of service tables have multiple columns. The first column provides the core value
of the District mission statement supported by the measure. The second column is the business
metric/performance measure with a quantifiable goal. The third and fourth columns provide the
objective and customer impact respectively. Current metric targets and outcomes are provided here.
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Part 1: General Level of Service and Business Measures
General Level of Service - Board Policy Measures by Business Function
Mission/Core Value

Level of Service/Quantifiable Goals

Objective

Basis For Goal/Customer Impact

Ensure all use gets billed accurately
Maintain the financial health of the
District

Indicates effectiveness of the District billing process
High rating reduces borrowing costs and limits rate
impacts to customer

Target

AWWA
Median

2016
Outcome

2017
Outcome

2018
Outcome

2019
Outcome

2020
Outcome

Financial Management
District is operated in a fiscally
responsible manner

Billing adjustments due to billing errors are less than 1%
District maintains a AAA Bond Rating

<1

11.7

3.3

0.7

0.6

0.9

0.7

AAA

High Grade

AAA

AAA

AAA

AAA

AAA

Field and Customer Services
District is operating efficiently

Attain 65% customer participation in paperless billing w/in 5 years

Enhance billing efficiencies

Technological advancement in billing practices

65%

N/A

N/A

N/A

N/A

2.9%

11.5%

Attain 65% customer participation for customer portal w/in 5 years

Provide customers tools to manage
their consumption and account

Customers are informed on their services and usage

65%

N/A

N/A

N/A

N/A

12.6%

38.6%

Effective project planning &
implementation

Rate revenue is generated and used as planned

>80%

N/A

42%

22%

28%

47%

25%

Basis For Goal/Customer Impact

Target

AWWA
Median

2016
Outcome

2017
Outcome

2018
Outcome

2019
Outcome

2020
Outcome

Low debt assures ability to borrow if needed

<40%

33%

9.3%

7.0%

5.3%

3.9%

3.4%

high coverage assures ability to pay debt

>1.5

2.34

3.9

4.6

4.0

21.5

28.2

Protect public health and safety

100%

N/A

85%

84%

88%

94%

89%

Engineering Services
District is operated in a fiscally
responsible manner

Annual Capital Program (CP) Expenditures are at least 80% of the CP Budget

Note: The Levels of Service are the targets, which the Board aims to meet; they are not intended as a formal customer contract.

General Operational Business Measures by Business Function
Mission/Core Value

Level of Service/Quantifiable Goals

Objective

Financial Management
Water and Sewer is operated in a
Debt Ratio is less than 40%
fiscally responsible manner
Debt Service Coverage is greater than 1.5

Maintain the financial health of the
District
Maintain the financial health of the
District

Field and Customer Services
Water is safe and the system is
maintained to protect the
environment

Water is operated in a fiscally
Environmental stewardship

Existing cross-connection customers comply with the District's crossconnection program 100% of the time

Protect system from backflow and
cross-connection

Identify 500 new cross-connection customers annually until all known
customers with cross connections are in the program
All billed meters transmit read within 2 weeks

Protect system from backflow and
cross-connection
Billing is accurate and timely

Protect public health and safety

500

N/A

574

420

548

286

126

Accurately assist customers with usage data

0

N/A

N/A

N/A

N/A

# of leak alerts: # of letters, # of service orders, # cleared

Conserve water and maintain rates

reduced costs

TBD

N/A

N/A

N/A

N/A

15
4,305: 2,428,
918, 959

1
4,154:2,379,
800,975

100% of projects are completed within the scheduled timeframe
100% of projects completed during the year have final construction costs
within 10% of the original Engineering estimate
100% of projects completed during the year have final construction costs
within 10% of the original bid
100% of projects completed during the year have actual final project costs
within 10% of the total project budget

Proactive CP
Effectively plan & fund the capital
program

Engineering Services
Efficiency
District is operated in a fiscally
responsible manner

Effective project management

100%

N/A

N/A

N/A

23%

44%

86%

Rate revenue is generated and used as planned

100%

N/A

N/A

N/A

40%

25%

100%

Efficiently manage projects

Rate revenue is generated and used as planned

100%

N/A

N/A

N/A

100%

50%

100%

Efficiently manage projects

Rate revenue is generated and used as planned

100%

N/A

N/A

N/A

20%

25%

30%

Note: The Levels of Service are the targets, which the Board aims to meet; they are not intended as a formal customer contract.
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Part 2: Water Level of Service and Business Measures
Water Level of Service - Board Policy Measures by Business Function
Mission/Core Value

Objective

Basis For Goal/Customer Impact

Target

AWWA
Median

2016
Outcome

2017
Outcome

2018
Outcome

2019
Outcome

2020
Outcome

Practice proactive CP programming

Maintain rates/system reliability

5.7 or greater
= 100%

N/A

TBD

TBD

TBD

TBD

TBD

Level of Service/Quantifiable Goals

Water Administration
Water is reliable
Water is operated in a fiscally
responsible manner

Repair, rehabilitate or replace assets identified at consequence of failure of
5.7 or greater to ensure asset does not fail
Percent of operations overtime is Less than 3% of total operator time (Water)

Proactive system maintenance

Cost per foot to operate and maintain water system is less the $2.00/ft

Effective resource management

Maintain assets identified at consequence of failure of less than 5.7 to ensure
asset life meets or exceeds useful life 100% of the time
Contribute to repair, rehabilitation and replacement reserves at 100% of
annual reserve contribution target
Maintain non-revenue water loss below 8% on a rolling 3 year average

Extend life cycle of assets
Establish and maintain available
funding to replace depreciated
assets
Minimize unaccounted water loss
and maintain system integrity

Stable rates through limited overtime and unexpected
expenses
Stable rates through limited overtime and unexpected
expenses

< 3%

N/A

2.6%

2.5%

1.7%

1.8%

2.2%

<$2.00/ft

$5.50

$1.72

$1.82

$1.82

$1.84

$1.87

Maintain rates/system reliability

Less than 5.7 =
100%

N/A

TBD

TBD

TBD

TBD

TBD

Maintains predictability in rates and generational equity

100%

N/A

60%

59%

74%

89%

100%

Resource conservation

Less than 8%

7.7%

4.88%

4.77%

4.76%

4.93%

4.87%

Water is available when needed, public health, water
quality, reliable water service
Water is available when needed, public health, water
quality, reliable water service

Less than 5
per 100 miles
Less than 5
per 100 miles

8.4

8.1

4.7

5.0

6.0

5.3

7.9

0.7

0.3

0.7

1.7

1.3

Water Mains and Appurtenances
Water is reliable

Limit condition related pipe failures to less than 5 leaks per 100 miles

Minimize unscheduled outages

Limit condition related pipe failures to less than 5 breaks per 100 miles

Minimize unscheduled outages

Note: The Levels of Service are the targets, which the Board aims to meet; they are not intended as a formal customer contract.
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Water Operational Business Measures by Business Function
Mission/Core Value

Level of Service/Quantifiable Goals

Objective

Basis For Goal/Customer Impact

Target

AWWA
Median

2016
Outcome

2017
Outcome

2018
Outcome

2019
Outcome

2020
Outcome

75/25

N/A

91/9

98/2

95/5

83/17

99/1

90%

N/A

70%

89%

95%

94%

90%

100%

N/A

34%

93%

99%

99%

90%

0.18%

0.32%

0.32%

1.10%

4.8%

4.2%

5.8%

4.6%

Water Administration
Water is reliable

Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time

Proactive system maintenance

Complete 90% of all water operations work orders assigned for the year

Proactive system maintenance

Meet all preventive maintenance program targets as defined in water
preventive maintenance program
Less than 5% of connections experience unscheduled disruption of service
due to failure of District assets annually
Fiscally Responsible

Maintain annual non-revenue water loss below 10%

Proactive system maintenance
Minimize unscheduled water
supply interruptions
Minimize unaccounted water loss
and maintain system integrity

Stable rates through limited overtime and system
reliability
Stable rates through limited overtime and system
reliability
Stable rates through limited overtime and system
reliability
Reliable water service, minimize customer inconvenience

Less than 5%

N/A

N/A - No field
in MC

Maintain rates and conserve water

Less than 10%

7.7%

5.3%

Proactive system maintenance

Stable rates through limited overtime and system
reliability

75/25

57/43

83/17

84/16

89/11

93/7

91/9

Maximize local water production

Water is available when needed

365M

N/A

366MG

373MG

421MG

374MG

410MG

Optimize allocation from well
sources

Water is available when needed

100%

N/A

100%

100%

100%

100%

100%

75/25

57/43

81/19

74/26

60/40

67/33

60/40

0%

0%

0%

0%

0%

0%

0%

Wells and Production
Water is reliable
Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time
Water is reliable and operated in a Optimize allocations from Cascade Water Alliance to meet demand fiscally responsible manner
Purchased water use meets contract allocation 100% of the time
Optimize allocations of water rights at wells, water production does not
exceed annual or instantaneous rights at any well

Water Treatment
Water is reliable
Water is safe and the system is

Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time
Regulated constituents will not exceed Maximum Contaminant Limit (MCL)

Proactive system maintenance
Regulatory compliance

Stable rates through limited overtime and system
reliability
Better taste, no odors, public health benefit

Booster Stations
Water is reliable

Achieve a ratio of 90% proactive (or planned) to 10% reactive (or unplanned)
maintenance time

Proactive system maintenance

Stable rates through limited overtime and system
reliability

90/10

57/43

51/49

84/16

91/9

96/4

91/9

Water is reliable

Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time

Proactive system maintenance

Stable rates through limited overtime and system
reliability

75/25

57/43

74/26

77/23

65/35

68/32

38/62

Proactive system maintenance

Water is available when needed

<3%

N/A

N/A

N/A

1.0%

0.9%

2.9%

Proactive system maintenance

Water is available when needed

100%

N/A

66%

79%

64%

79%

100%

Proactive system maintenance

Stable rates through limited overtime and unexpected
expenses

75/25

42/58

76/24

79/21

73/27

73/27

74/26

Proactive system maintenance

Water is available when needed

Yes/No

N/A

Yes

Yes

Yes

Yes

Yes

Repair 100% of leaks identified in the water distribution system within one
week of notification.

Minimize unaccounted water loss
and maintain system integrity

Maintains rates by limiting expenses for pumping,
treatment, transmission, storage of water, etc. for lost
water

100%

N/A

100%

93%

97%

100%

100%

Large meters (2"+) are tested every 5 years

Meters accurately account for flow
through them

Billing accuracy

100%

N/A

100%

100%

100%

100%

0%

Storage

Water Mains and Appurtenances
Water is reliable

Water is operated in a fiscally
responsible manner

Less than 3% of distribution valves exercised have corrective maintenance
needs.
All hydrants are replaced or repaired within 7 business days of notification of
faulty hydrant
Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time
After 3 failures affecting the same cusomters within a 5 year timeframe
perform cost analysis for replacement, rehabilitation or continued
maintenance on mains with a criticality rating less than 5

Meters
Water is operated in a fiscally
responsible manner

Note: The Levels of Service are the targets, which the Board aims to meet; they are not intended as a formal customer contract.
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Part 3: Sewer Level of Service and Business Measures
Sewer Level of Service - Board Policy Measures by Business Function
Mission/Core Value

Objective

Basis For Goal/Customer Impact

Target

AWWA
Median

2016
Outcome

2017
Outcome

2018
Outcome

2019
Outcome

2020
Outcome

Prevent pollution and property
damage

System integrity & reliability

0.0

1.2 per 100
miles

0.0

0.0

1.0

0.0

0.0

Practice proactive CP programming

Maintain rates/system reliability

5.7 or greater
= 100%

N/A

TBD

TBD

TBD

TBD

TBD

Establish and maintain available
funding to replace depreciated
assets

Maintains predictability in rates and generational equity

100%

N/A

47%

62%

76%

90%

100%

< 3%

N/A

1.5%

2.5%

1.7%

2.5%

3.6%

Level of Service/Quantifiable Goal

Sewer Administration
Sewer is safe and the system is
maintained to protect the
environment
Sewer is reliable
Sewer is operated in a fiscally
responsible manner

No Department of Ecology/EPA reportable Sanitary Sewer Overflows (SSO)
Repair, rehabilitate or replace assets identified at consequence of failure of
5.7 or greater to ensure asset does not fail
Contribute to repair, rehabilitation and replacement reserves at 100% of
annual reserve contribution target
Percent of Operations Overtime is Less than 3% of total operator time (Sewer)

Proactive system maintenance

Cost Per Foot To Maintain Sewer System is less than $2.00/ft

Effective resource management

Stable rates through limited overtime and unexpected
expenses
Stable rates through limited overtime and unexpected
expenses

<$2.00/ft

$5.11

$1.37

$1.66

$1.49

$1.68

$1.67

Extend life cycle of assets

Maintain rates/system reliability

Less than 5.7 =
100%

N/A

TBD

TBD

TBD

TBD

TBD

Commercial customers within the District are compliant with source control
FOG requirements 100% of the time
No unscheduled service outages (customers cannot use facilities, toilets,
sinks, etc.) per year.

Reduce FOG related discharges and
system maintenance
Reduce unscheduled interruptions
and provide reliable service

Stable rates through reduced blockages and sewer
discharges

100%

N/A

76%

77%

68%

75%

70%

Reliable sewer services

0

2.0 per 100
miles

0

0

2

1

0

Infiltration and inflow maintained on an annual average of less than 20%

Minimize Infiltration and Inflow (I/I)

Maintain system integrity

Less than 20%

N/A

18%

16%

12%

4%

7%

Target

AWWA
Median

2016
Outcome

2017
Outcome

2018
Outcome

2019
Outcome

2020
Outcome

75/25

N/A

95/5

83/17

96/4

82/18

97/3

Maintain assets identified at consequence of failure of less than 5.7 to ensure
asset life meets or exceeds useful life 100% of the time

Sewer Mains and Appurtenances
Sewer is reliable

Sewer is efficient

Note: The Levels of Service are the targets, which the Board aims to meet; they are not intended as a formal customer contract.

Sewer Operational Business Measures by Business Function
Mission/Core Value

Level of Service/Quantifiable Goal

Objective

Basis For Goal/Customer Impact

Sewer Administration
Sewer is reliable

Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time

Proactive system maintenance

Complete 90% of all sewer operations work orders assigned for the year

Proactive system maintenance

Meet all preventive maintenance program targets as defined in sewer
preventive maintenance program

Proactive system maintenance

Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time

Proactive system maintenance

Percent of overtime spent on grinder pumps is less than X%

Stable rates through limited overtime and system
reliability
Stable rates through limited overtime and system
reliability
Stable rates through limited overtime and system
reliability

90%

N/A

94%

77%

97%

96%

94%

100%

N/A

94%

77%

97%

100%

95%

Stable rates through limited overtime and system
reliability

75/25

57/43

80/20

71/29

80/20

68/32

70/30

Prevent pollution and property
damage

Maintain rates and protect environment

TBD

N/A

N/A

N/A

N/A

41%

30%

Proactive system maintenance

Stable rates through limited overtime and system
reliability

75/25

42/58

89/11

52/48

76/24

84/16

92/8

Lift Stations
Sewer is reliable

Grinder Pumps
Sewer is safe and the system is
maintained to protect the
environment

Sewer Mains and Appurtenances
Sewer is reliable

Achieve a ratio of 75% proactive (or planned) to 25% reactive (or unplanned)
maintenance time

Note: The Levels of Service are the targets, which the Board aims to meet; they are not intended as a formal customer contract.
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Appendix E: Asset Management Process Mapping
To support our mission, the District has aligned asset management with District management
strategies and standards to meet long-term business objectives. Our program was developed using
the United States Environmental Protection Agency (EPA) model. The EPA model seeks to capture
the following elements:
1. What is the current state or condition of the District’s assets?
2. What asset performance is needed to deliver our desired level of service?
3. Which assets are critical to sustained performance and service delivery?
4. What are the minimum life-cycle costs for the assets we rely on to provide service?
5. What is the best long-term funding strategy to operate and renew assets?
We established processes, not only to develop the AM Plan, but to also manage the District’s
infrastructure far into the future. Our effort has resulted in establishment of a live business model, to
seamlessly perpetuate the application of Asset Management, to meet service delivery levels for
customers.
The following process diagrams are set up in alignment with the 5 core questions of the EPA model.
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Appendix F: Condition Assessment Rating Scales
The condition rating scale uses a 0-10 rating scale. When an asset is rated a 0 it means the asset
is brand new and has 100% of its useful life left. When an asset is rated a 10 it would mean the
asset has reached the end of its useful life and may impact level of service. The condition
assessment rating scale 0-10 basis can be applied either through field inspection or through
desktop review based on install date and useful life as the rating scale has an inverse relationship
to the percent of useful life remaining. The condition rating scale is used for both water and sewer
assets.
Physical Condition Grade - Rating Guidelines
0
Very Good
1
Very Good

3
Good

5
Fair

7
Poor

9
Very Poor

10
Very Poor

Remaining
Life

Asset is new or like new, fully operable, well maintained, and
performs consistently at or above current standards. Little wear
shown and no further action required.

100%

Asset is sound and well maintained but may be showing some signs
of wear. Delivering full efficiency with little or no performance
deterioration. Virtually all maintenance is planned preventive in
nature. At worst, only minor repair might be needed in the near term.

90%

Asset is functionally sound, showing normal signs of wear relative to
use and age. May have minor failures or diminished efficiency and
some performance deterioration. Likely showing modest increased
maintenance and/or operations costs. Minor refurbishment may be
needed in the near term.

70%

Asset functions and requires some level of maintenance to remain
operational. Shows some wear and may cause some performance
deterioration in the near term; there would be some serviceability
loss. Moderate refurbishment may be needed in the near term.

50%

Asset functions but requires a sustained high level of maintenance to
remain operational. Shows substantial wear and is likely to cause
significant performance deterioration in the near term. Near term
scheduled rehabilitation or replacement needed. Maintenance costs
would be high relative to replacement.

30%

Very near end of physical life. Substantial on-going maintenance with
short, recurrent maintenance intervals required to keep the asset
operational. Unplanned corrective maintenance is common. Renewal
(refurbishment or replacement) is expected in near term.

10%

Effective life exceeded and/or excessive maintenance cost incurred.
A high risk of breakdown or imminent failure with serious impact on
performance. No additional life expectancy; immediate replacement
or rehabilitation needed.

0%
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Condition Rating Scale Summarized:
0-2 Condition =
3-4 Condition =
5-6 Condition =
7-8 Condition =
9+ Condition =

Very Good:
Good:
Fair:
Poor:
Very Poor:

80-100% useful life remaining
60-80% useful life remaining
40-60% useful life remaining
20-40% useful life remaining
0-20% useful life remaining
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Appendix G: Consequence of Failure Rating Scales
Sustained performance is the provision of water and sewer service to customers with minimal
disruptions. Critical assets are those with the greatest impact or consequence to our customers if
they fail, meaning there is an interruption in service. The impacts of failure of a critical asset are
evaluated based upon the following considerations:




Social, such as the number of customers affected, duration of loss and customers
economic impact
Economic, such as financial impact to repair (District costs)
Environmental, such as spills, floods, odors and other environmental effects

The consequence of failure rating scale uses 1-10 ratings. When an asset is rated a 1 it means the
asset would have minimum impacts should it fail. Typically assets with a lower consequence of
failure are run to failure, or until they no longer meet service level expectations. When an asset is
rated a 10 it would mean the asset would have a maximum impact and the consequences of the
asset failing would be extreme. Assets with a higher consequence are closely monitored as the
asset’s condition begins deteriorating and the chance of failure increases.
Water and sewer consequence of failure rating scales are separate. The following scales were
used for reviewing and rating District water and sewer assets.
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Part 1: Water Consequence of Failure Rating Scales
Water Consequence of Failure Rating Scale - Final
Consequence
# of service connections
Number of illnesses/injury
Number of deaths
Duration of Loss
District's Image
Private Economic Impact

1
Limited Impact
0-19
1
0
< 4 hrs.
No media or no
consequence
Limited Impact
Low cost; <$50K

Consequence of Failure Rating
5
7
Minor
Critical/Major
Social/Community/Organizational
20-59
60-99
100-200
1
1
1-3
0
0
1
< 8 hrs.
8-16 hrs.
16-24 hrs.
Neutral coverage
Adverse media
Widely adverse media
3
Routine

Minor Impact
Moderate cost; <$100K

Financial Impact

Spill, flood
Odor/Taste/Color
Environmental Compliance

Short duration no
property damage

Short duration no
property damage

A few (3) complaints
adjacent to asset
Minor violation reporting only

Some complaints (4-7)
adjacent to asset
Minor violation reporting only

Moderate Impact
Economic/Financial
High cost; <$200K

Major Impact
High cost; diverts $;
<$300K

Environmental
Some inconvenienced and Many inconvenienced;
little property damage
moderate property
damage
Moderate (8-10)
Extensive (11+)
complaints
complaints and odor
Regulatory sanction
Regulatory sanction likely
possible

9
Severe

10
Catastrophic

201-349
350+
>3
>3
>1
>1
> 24 hrs.
> 48 hrs.
Continual adverse media; Nationally adverse media:
lawsuit of merit
lawsuit of merit
Severe Impact
Catastrophic Impact
Agonizing change of
priorities; <=$500K

Severe health and habitat
issues; some mandatory
vacation of premises
Extensive area-wide
complaints
Extensive regulatory
sanction

Likely to trigger rate
increases and staff
changes; >$500K
Large areas vacated and
closed to public access
Extensive area-wide
complaints
Severe sanctions
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Water Component Consequence of Failure Rating Scale
Consequence of Failure
Facility Out of Service (in hours)
District operation staff required
Injury/Ailments/Health Issue
Financial Impact (includes public,
private, repair, cleanup and fines.
Excludes District labor costs)
Area Affected
Clean Up Resources Required

Consequence of Failure Rating
3
5
7
9
10
Routine
Minor
Critical/Major
Severe
Catastrophic
Social/Community/Organizational/Operational
0
<1
1-2
2-4
4-12
> 12
1 Operator can handle on
1 Operator can handle 2 or more operators
Supervisor input required - Specialist required to fix Decisions or action plan
own - easy fix with minimal easy fix with minimal or no
required - Supervisor
Operations Manager
skill not available at District
decided by General
or no loss of service
loss of service
notified
notified and potential use
manager
of specialist
None
Potential first aid treatment
First aid treatment
Medical treatment
Hospitalization
Death
Economic/Financial
$0
<$100
<$2,500 (Superintendent
<$10,000 (Manager
<$50,000 (General
>$50,000 (Board approval)
approval)
approval)
Manager approval)
1
Trivial

A drip or a drop

Spill contained within subcomponent area
Can clean up with a rag or Available on-site, < 30
paper towel
minute clean up time

Environmental
Spill contained within
component area
Available on-site, > 30
minutes clean up time

Spill contained within
facility
Off-site district owned
resources

Spill contained within site
boundaries
Outside/non-District owned
resources

Spill exceeds site
boundaries
Emergency outside/nonDistrict resources
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Part 2: Sewer Consequence of Failure Rating Scale
Sewer Consequence of Failure Rating Scale - Final
Consequence
# of service connections
Number of illnesses/injury
Number of deaths
Duration until repaired

1
Limited Impact

Consequence of Failure Rating
5
7
Minor
Critical/Major
Social/Community/Organizational
20-59
60-99
100-200
0
1
1-3
0
0
1
< 4 hours
>6
> 12
Neutral coverage
Adverse media
Widely adverse media
3
Routine

District's Image

0-19
0
0
< 4 hours
No media or no
consequence

Private Economic Impact

Limited Impact

Minor Impact

Low cost

Moderate cost

Cost of fines & Cleanup
Cost of Repairs to System

< $5,000
<$50K

> $5,000
<$100K

Volume of Spill (Gallons)

< 3,000
Contained quantity onsite

> 3,000
Short duration, small
quantity onsite

A few (3) complaints
adjacent to asset

Some complaints (4-7)
adjacent to asset

Minor consequence

Minor violation reporting only

Moderate Impact
Economic/Financial
High cost

Spill, flood

Odor

Environmental Compliance

201-349
350+
>3
>3
>1
>1
> 12 hours
> 12 hours
Continual adverse media; Nationally adverse media:
lawsuit of merit
lawsuit of merit
Severe Impact

Catastrophic Impact

High cost; diverts $

Agonizing change of
priorities

> $40,000
<$300K

> $75,000
< = $500K

Likely to trigger rate
increases and staff
changes
> $100,000
>$500K

> 20,000
Many inconvenienced;
moderate health and
habitat issues

Moderate (8Extensive complaints
10)complaints adjacent to (11+) adjacent to asset;
asset
lingering area odor
Regulatory sanction
possible

10
Catastrophic

Major Impact

Financial Impact
> $15,000
<$200K
Environmental
> 5,000
Structure backups, some
offsite spillage or
overflow

9
Severe

> 35,000
> 50,000
Severe health and habitat Large areas vacated and
issues; some mandatory closed to public access;
vacation of premises
extensive specialized
containment cleanup
required
Extensive area-wide
complaints

Odor at dangerous level
at spill site; evacuation of
premises required

Regulatory sanction likely;
Extensive regulatory
Severe sanctions; damage
Damage reversible less sanction virtually insured; reversible in 5 years or
than one year
damage reversible in 1-5
more
years
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Sewer Component Consequence of Failure Rating Scale
Consequence of Failure
Facility Out of Service (in hours)
District operation staff required
Injury/Ailments/Health Issue
Financial Impact (includes public,
private, repair, cleanup and fines.
Excludes District labor costs)

Consequence of Failure Rating
3
5
7
9
10
Routine
Minor
Critical/Major
Severe
Catastrophic
Social/Community/Organizational/Operational
0
<1
1-2
2-4
4-12
> 12
1 Operator can handle on
1 Operator can handle 2 or more operators
Supervisor input required - Specialist required to fix Decisions or action plan
own - easy fix with minimal easy fix with minimal or no
required - Supervisor
Operations Manager
skill not available at District
decided by General
or no loss of service
loss of service
notified
notified and potential use
manager
of specialist
None
Potential first aid treatment
First aid treatment
Medical treatment
Hospitalization
Death
Economic/Financial
$0
<$100
<$2,500 (Superintendent
<$10,000 (Manager
<$50,000 (General
>$50,000 (Board approval)
approval)
approval)
Manager approval)
1
Trivial

Area Affected Due to Failure

A drip or a drop

Clean Up Resources Required

Can clean up with a rag or
paper towel

Spill contained within subcomponent area
Available on-site, < 30
minute clean up time

Environmental
Spill contained within
component area
Available on-site, > 30
minutes clean up time

Spill contained within
facility
Off-site district owned
resources

Spill contained within site
Spill exceeds site
boundaries
boundaries
Outside/non-District owned Emergency outside/nonresources
District resources
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Appendix H: Emergency Response Critical Station
Outage Plan Template
Operational planning consists of three key components:
1.
2.
3.

Continuity of Service Plans
Emergency Response Plans
Staff Training on the first two items

Continuity of service is optimized when plans for outages at key facilities are written and shared with
staff for training purposes. When an outage occurs, response needs to be quick and effective.
Because of this, the District has documented emergency operational responses and business
continuity plans for failure of critical assets. The documents combine continuity of service and
emergency response, which are closely related and make for a seamless strategy to maintain
sustainability during challenging circumstances.
All water and sewer facilities (wells, booster stations, water storage tanks and lift stations) have
been assessed for their relative consequence of failure and impact on overall water and/or sewer
system operation. Facilities are determined to have a high consequence of failure if they negatively
impact system operations. The District has completed Emergency Response Critical Station Outage
Plans for all high consequence of failure assets. The District plans to complete an Emergency
Response Critical Station Outage Plan for every facility by the end of 2021.
The Emergency Response Critical Station Outage Plan shows the consequences of having the
station out of service as well as the options for providing service through different means. For each
facility, there is a facility outage scenario(s) during peak and off peak seasons. “Worst case
scenario” implications are also documented for each facility. This could include loss of water to an
area, pressure impacts and insufficient fire flows or potential sewer overflows. In addition, a
response plan is identified for each scenario and staffing requirements to implement the various
response plan options. Depending on the impacts of the outage, the District may be required to
activate the Emergency Operations Center. Due to public safety considerations the Emergency
Response Critical Station Outage Plans are classified and not included in this document, although
the Emergency Response Critical Station Outage Plan Template/Outline for water and sewer
facilities are below.
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Emergency Response Critical Station Outage Plan
Water Facilities

Sewer Facilities

Categories:

Categories:

Introduction
Sources of Supply
Normal Operation
Operational Changes or Dynamics when Station
is Offline
Staffing Requirement
Revision History

Introduction
Station Information
Normal Operation
Lift Station Offline
Staffing
Revision History

Tables:

Tables:

All Feeds to or From Affected Zones Which
Include the Following:
Well Supply
Booster Pump Stations
Pressure Reducing Valves
Reservoirs
Interties

Station Flow Examples for Emergency Planning
Purposes
Pump Flow Rates
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Appendix I: Long-Term Maintenance and Condition
Assessment Plans
This section is an overview of the current preventive maintenance programs the District has in place
for water and sewer assets. Since adoption of the last Asset Management Plan the District has
invested in and implemented a reliability centered maintenance (RCM) program for facility assets to
improve and optimize maintenance planning. Reliability maintenance management processes
produce optimized maintenance schedules based on the root cause of failure and the functions the
District requires the assets to perform by clearly identifying and documenting for critical assets:
1.
2.
3.
4.
5.
6.
7.

The functions and desired performance standards.
The possible functional failures.
The failure modes for each functional failure.
Causes (root cause) of each failure mode.
The consequences of each failure
Proactive tasks and timeframes to predict or prevent each failure.
An action plan if a suitable proactive task cannot be determined.

By working in collaboration with the entire Operations department to complete the reliability
maintenance management processes the District also developed in-house RCM expertise.
In 2020, the District replaced the 10-year-old CMMS system with a GIS based Enterprise Asset
Management system (EAM) as part of the effort to normalize data and become a GIS Centric
organization. Work order templates for the new system are built around RCM processes capture
costs associated with proactively maintaining assets as well as costs of repair and replacement for
the lifetime of the asset.
The RCM approach will aid long-term planning strategies by focusing maintenance efforts on facility
assets based on history and actual failure findings. Understanding how and when our assets have
failed helps inform maintenance schedules that can help identify failures before they happen on
critical assets.
The vertical asset structure in the new EAM system (Cityworks) contains the systems and their
components and sub components that support the function or purpose of the facility. Reliability of
each system becomes the focus with the RCM approach based on the consequence of failure of the
system or its components. Understanding the function of these systems within the facility, including
how they have failed, helps determine the initial maintenance intervals for each facility.
With this detailed structure, reporting can be done down to the sub component or equipment level
for each facility system. RCM influenced work order categories capture the type of work performed
on each asset to help distinguish repair and replacement costs from preventive and predictive
maintenance costs.
The District has documented and implemented preventive maintenance strategies for all facilities
based on reliability centered maintenance analysis. The following long-term maintenance and
condition assessment schedules achieve essential levels of equipment reliability and availability.
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Appendix J: Useful Life Schedule
Establishing useful life provides the length of time before an asset is expected to lose functionality,
or how long an asset will last. Instead of using book value for establishing useful life, the District
developed in-house estimates for major asset types, researched useful life used by other
jurisdictions, validated estimates using outside consultants and then developed a useful life
schedule.
This useful life schedule provides the amount of time the District expects an asset based on type
and material to be fully functional.
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Appendix K: Water and Sewer Main Replacement Cost
Report
After conducting a request for proposal process the District contracted with Gray & Osborne, Inc. to
conduct a localized survey of actual water and sewer main project costs from recently bid projects
of peer utilities. The information from this report was used for estimating the replacement costs of
the Districts water and sewer mains. This section contains the report from Gray & Osborne, Inc.
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Appendix L: Management Strategy Zones
Management Strategy Zones (MSZ) use consequence of failure and condition or probability of
failure ratings to establish timing of advanced condition assessment and aid in the decision to
perform cost analysis for replacement, rehabilitation or continued maintenance of the asset.
Examples of advanced condition assessment include pot holing to physically assess the condition of
an underground water main, or the use of vibration analysis or infrared to evaluate the condition of
pumps and motors.
The District sets the baseline condition rating for all assets through a desktop review using the date
of installation and useful life. Condition rating is then tied to the assets consequence of failure (CoF)
rating to determine an assets MSZ. Using MSZs is a method of asset categorization that defines
default attributes and business decision rules for an asset. MSZs also provide direction to the
investment modelling process via four actions: (1) replacement, (2) rehabilitation (3) advanced
condition monitoring and (4) maintenance (preventive and corrective) in the development of
estimated asset life cycle investment planning and actions to be taken by the District.
Performing additional and/or advanced condition assessments requires resources. As such, this
process is intended to ensure the District is applying condition assessment resources in the most
cost effective manner, and reduce life-cycle costs. The District uses the following four management
strategy zones:
Zone 4 – Significant Risk Zone (5.7-10 CoF and condition 7+, significant risk, red): Contains assets
that represent significant risk to the organization. In general, these assets are soon approaching the
end of their useful life and upon failure, may cause significant social, financial, and environmental
impacts. When an asset enters this zone the District would begin planning for asset renewal or risk
mitigation.
Zone 3 – High CoF Assets (5.7-10 CoF and condition <7, high risk, orange): Contains assets that
have high consequence of failure but have not deteriorated enough to be included in the significant
risk zone (Zone 4). Increased visual and/or predictive condition assessments (thermal scanning, oil
analysis, advanced leak detection, etc.) may be justified as their condition deteriorates and they
move vertically in the graph over time approaching Zone 4.
Zone 2 – Moderate CoF Assets (3.7-5.69, medium risk, yellow): Contains assets that would
experience failure consequences that are tolerable because they may be being managed through
designed redundancy and operational mitigation such as spares and condition monitoring. Zone 2
assets require a mix of reactive and proactive strategies, using run to repair, standard maintenance
and replacement strategies dependent on site specific issues.
Zone 1 - Low CoF Assets (0-3.69, low risk, green): Contains assets with lower consequences of
failure. Applicable management strategies for these assets may be run to repair and maintenance
optimization.
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The District’s infrastructure is relatively young resulting in only vertical assets falling in the
significant risk zone (zone 4). We use the zones to assist in long-term planning for replacement,
rehabilitation, advanced condition monitoring and maintenance (preventive and corrective). For
example, the critical vertical assets replacement program in the capital plan uses these ratings to
identify and schedule assets for replacement. Below is a diagram using MSZ information to
establich condition assessment priorities.

Condition Assessment Process (CAP)
Zone 1
Not Critical to Sustain Service

Zone 4 – Advanced
Assets Critical to Sustain
Service

Zones 2 & 3 – Young Assets
Critical to Sustain Service

•

Assets have CoF rating
less than 3.7

•

Assets have CoF
rating 3.7 or more

•

Assets have CoF rating
5.7 or more

•

Assets can have any
condition rating

•

Assets have a
condition rating less
than 7

•

Assets have a
condition rating 7 or
greater

•

Perform regular
condition assessments
and preventive
maintenance

•

After 3 failures, within
a 5 year timespan,
affecting same
customer base,
perform assessment to
determine appropriate
actions

•

Perform supplemental
condition assessments
and preventive
maintenance based
upon operations plan

•

Perform advanced
condition assessment if
cost effective to
confirm current
condition rating

•

Assets move to Zone 4
when CoF is 5.7+ and
condition rating is 7+

•

If condition rating is
found to be less than 7,
move asset back to CAP
Zones 2 or 3

•

If rating is confirmed or
replacement is more
cost effective than
assessment begin
planning for future
replacement or
rehabilitation of asset
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Appendix M: Water and Sewer Main Business Rules
The District has established business rules for managing water and sewer mains with the intent of
minimizing life-cycle costs and supporting the established and Board adopted Level of Service
(LOS). Business rules are a tool used to identify when to invest additional resources in advanced
condition assessment and determine rehabilitation and replacement triggers.
Business rules are used in coordination with condition assessment processes. Business rules use
consequence of failure and condition ratings to establish timing of advanced condition assessment
and aid in the decision to perform cost analysis for replacement, rehabilitation or continued
maintenance of the asset. Examples of advanced condition assessment include pot holing to
physically assess the condition of an underground water main, or the use of sonar and echo
technologies to evaluate the condition of water mains and pressurized sewer mains and leak
detection.
This section is the current business rules for the management of water and sewer mains in
alignment with the following levels of service.
•

Repair, rehabilitate or replace assets identified at consequence of failure of 5.7 or greater
to ensure asset does not fail.

•

Maintain assets identified at consequence of failure of less than 5.7 to ensure asset life
meets or exceeds useful life 100% of the time. Assets may be operated to run to repair or
replacement.

Business Rules:
Assets with consequence of failure rating of 5.7+



Renew assets before physical condition rating reaches 10.
When assets reach a condition rating of 7, update condition rating based on advanced
condition assessment or identify timing for asset replacement.

Assets with consequence of failure rating of less than 5.7


After 3 failures (leak or break) requiring the same customer group to have their water shut-off
within a 5 year time period, perform cost analysis for replacement, rehabilitation or continued
maintenance.
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Appendix N: Water Mains Data
This section provides additional information on the District’s water mains, including:

Part 1: Detailed water main condition
Part 2: Map of water mains with a condition rating of poor to very poor distinguished
Part 3: Water main rehabilitation and replacement cost assumptions used in creating the asset
management plan
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Part 1: Detailed Water Main Condition
This is detailed information on District water mains including size, material and condition based on the District’s Desktop Review
process.

Water Mains
Material

Water Mains Condition (percent)
Size
6" or less
8" - 12"
16" or more

Lineal Feet
95,623
1,207,107
97,827
1,400,557

Miles
18.11
228.62
18.53
265.26

6" or less
8" - 12"
16" or more

66,045
81,560
147,605

12.51
15.45
27.96

6" or less
8" - 12"
16" or more

28,907
20,913
49,820

5.47
3.96
9.44

6" or less
High Density Polyethylene (HDPE) 8" - 12"
16" or more
HDPE Total

747
2,317
2,417
5,482

0.14
0.44
0.46
1.04

6" or less
8" - 12"
16" or more

514
514

0.10
0.10

6" or less
8" - 12"
16" or more

437
437

0.08
0.08

1,604,415

303.87

Ductile Iron (DI)
DI Total

Asbestos Concrete (AC)
AC Total

Polyvinyl Chloride (PVC)
PVC Total

Galvanized Pipe
Galvanized Pipe Total

Steel
Steel Total
Total Water Mains

Useful Life
(years)

Very good
4.10%
49.61%
3.87%
57.58%

Good
2.64%
36.14%
3.12%
41.90%

Fair
0.09%
0.43%
0.52%

80

0.10%
0.00

1.55%
2.49%
0.04

19.67%
33.89%
53.55%

23.53%
18.78%
42.30%

-

40-100

4.74%
4.74%

0.02%
0.02%

3.48%
29.93%
33.41%

5.54%
6.94%
12.48%

48.99%
0.37%
49.36%

110

9.89%
42.28%
44.10%
96.27%

3.73%
3.73%

-

-

-

50

-

-

-

-

100.00%
100.00%

40

-

-

-

-

100.00%
100.00%

50.75%

36.96%

6.42%

4.28%

110-150

Poor
-

Very poor
-

1.59%
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Part 2: Map of Water Mains with Condition Rating of Poor to
Very Poor
This section has a map showing the locations of the district water mains color coded by the current
condition rating of each main. Water mains rated as poor to very poor are distinguished from those
rated very good to fair.

In total, 13 miles or 4.3% of water mains are rated poor and 4.8 miles or 1.6% very poor.

Additional details of water mains rated as very poor:



96% of water mains rated as very poor are less than 6” PVC pipe with a 40 year useful life.



100% of water mains rated as poor to very poor have a consequence of failure rating of 4 or
less.



Based on level of service and business rules these mains are watched for breaks or leaks
and after 3 failures (leak or break), requiring the same customer group to have their water
shut-off within a 5 year time period, cost analysis for replacement, rehabilitation or continued
maintenance will be performed.
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Part 3: Water Mains Rehabilitation and Replacement Cost
Assumptions
This section details the key assumptions made in preparing forecasts of required operating and
capital expenditures, and asset replacement values for water mains. It is presented to enable
readers to gain an understanding of the levels of confidence in the data behind the financial
forecasts. When determining replacement values, the District established assumptions for costing
unknown assets and ensuring replacement values used for setting rates and capital replacement
reserves meet current District Engineering standards. Key assumptions made in water main
financial projections, include:


Assumes all replacement projects are a minimum of 500 lineal feet.



Capital replacement costs include design, engineering and replacement of all
appurtenances.



Every water main material is assumed to be replaced with Zinc Coated Ductile Iron
Polywrapped (Class 52 Zinc coated poly V-bio wrap ).



All unknown <8” water main material assumed to be PVC. 8” and greater assumed to be
AC.



All unknown pipe diameter is assumed to be 8”.



All assets are assumed to be in a condition commensurate with their age profile.



Water Main rehabilitation and replacement will use a combination of open cut and trenchless
—90% open cut and 10% trenchless.



Water Mains will be replaced according to current design standards, including the upsizing of
main diameter based on the following table:
Current
Diameter
2", 3" & 4"
6" & 8"
10" & 12"
16"
18"
20" & 24"
30"
36"

Replacement
Diameter
4"
8"
12"
16"
18"
24"
30"
36"
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Appendix O: Water Facilities Information
This section provides additional information on the District’s water facilities, including:
Part 1: Well install dates
Part 2: Booster pump stations install dates
Part 3: Water storage tanks install dates
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Part 1: Well Install Dates
Below is a list of the 12 wells the District owns and operates, the Aquifer and pressure zone the
well is located, and the year the well was built.

Well
Well
Well
Well
Well
Well
Well
Well
Well
Well
Well
Well
Well

7
8
9
1
2.1
2.2
10
4R
11.1
11.2
12R
13R

Aquifer

Pressure
Zone

Install
Year

Lower Issaquah Valley
Lower Issaquah Valley
Lower Issaquah Valley
Plateau Zone II A
Plateau Zone II A
Plateau Zone II A
Plateau Zone II B
Plateau Zone IV
Plateau Zone III
Plateau Zone IV
Cascade View
Plateau Zone IV

297
297
297
650
650
650
650
650
550
550
730
730

1985
1985
1994
1998
2004
2004
1998
2009
1999
1999
2000
1990
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Part 2: Booster Pump Stations Install Dates
Below is a list of the 8 booster pump stations the District owns and operates, the GeoZone and
pressure zone the pump station is located, and the year the pump station was built.

Booster Station
297 Booster Station
Overdale Booster Station
Boulder Creek Booster Station
Well 4 Booster Station
Section 36 Booster Station
SE 43rd Way Booster Station
Well 12 Booster Station
NE 80th Booster Station

GeoZone

Pressure
Zone

Install
Year

Freegard
Freegard
South Plateau
North Plateau
North Plateau
SW Lake Sammamish
Cascade View
Cascade View

475 PH
700 OV
700 BC
650
650
650
730
730

1991
2014
2001
2009
2003
1984
2001
2011
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Part 3: Water Storage Tanks Install Dates
Below is a list of the 8 tanks the District owns and operates, the GeoZone and pressure zone the
tank is located, the tanks material and the year the tank was built.

Water Storage
Tanks
297 Tank
7MG Tank
2MG Tank
36W Tank
36E Tank
3MG Tank
13S Tank
12T Tank

GeoZone

Pressure
Zone

Material

Install
Year

Freegard
South Plateau
North Plateau
North Plateau
North Plateau
Inglewood Hill
Cascade View
Cascade View

475 PH
650
650
650
650
700
730
730

Steel
Steel
Steel
Steel
Steel
Steel
Concrete
Steel

1990
1992
1976
2001
2001
1980
1986
2001
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Appendix P: Sewer Mains Data
This section provides additional information on the District’s sewer mains, including:

Part 1: Detailed sewer main condition
Part 2: Map of sewer mains with a condition rating of poor to very poor distinguished
Part 3: Sewer main rehabilitation and replacement cost assumptions used in creating the asset
management plan
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Part 1: Detailed Sewer Main Condition
This is detailed information on District sewer mains split by gravity and pressurized mains including size, material and condition based
on the District’s Desktop Review process.

Gravity Sewer Mains
Material

Sewer Mains Condition (percent)
Size
6" or less
8" - 12"
15" or more

Lineal Feet
1,723
736,568
43,580
781,872

Miles
0.33
139.50
8.25
148.08

6" or less
8" - 12"
15" or more

66
60,261
10,794
71,121

0.01
11.41
2.04
13.47

6" or less
High Density Polyethylene (HDPE) 8" - 12"
15" or more
HDPE Total

2,024
2,263
4,287

0.38
0.43
0.81

6" or less
8" - 12"
15" or more

18,800
18,800

3.56
3.56

6" or less
8" - 12"
15" or more

10,165
10,165

1.93
1.93

886,244

167.85

Polyvinyl Chloride (PVC)
PVC Total

Ductile Iron (DI)
DI Total

Concrete (incl. reinforced)
Concrete Total

Asbestos Concrete (AC)
AC Total
Total Gravity Sewer Mains

Useful Life
(years)

Very good
0.07%
59.01%
1.61%
60.69%

Good
0.14%
34.61%
3.96%
38.72%

100

0.02%
60.00%
6.06%
66.09%

0.07%
24.73%
9.11%
33.91%

-

-

-

100

47.21%
52.79%
100.00%

-

-

-

-

75

-

58.23%
58.23%

41.77%
41.77%

-

-

75

-

-

63.40%
63.40%

36.60%
36.60%

-

59.33%

38.11%

2.14%

0.42%

-

100

Fair
0.01%
0.58%
0.59%

Poor
-

Very poor
-
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Pressurized Sewer Mains
Material

Sewer Mains Condition (percent)
Size
6" or less
8" - 12"
15" or more

Lineal Feet
7,387
384
164
7,935

Miles
1.40
0.07
0.03
1.50

6" or less
8" - 12"
15" or more

DI Total

4,040
31,283
9,896
45,220

0.77
5.92
1.87
8.56

6" or less
High Density Polyethylene (HDPE) 8" - 12"
15" or more
HDPE Total

54,712
245
54,957

10.36
0.05
10.41

Total Pressurized Sewer Mains

108,111

Total Gravity and Pressurized Sewer Mains

994,355

Polyvinyl Chloride (PVC)
PVC Total

Ductile Iron (DI)

Useful Life
(years)

Very good
-

Good
22.62%
2.06%
24.69%

Fair
46.93%
4.83%
51.76%

Poor
23.55%
23.55%

60

0.25%
3.75%
4.00%

1.78%
24.31%
11.30%
37.39%

3.86%
41.12%
0.63%
45.61%

3.05%
9.95%
0.13

-

70

23.53%
0.45%
23.97%

74.04%
74.04%

1.98%
1.98%

-

-

20.48

13.86%

55.09%

23.89%

7.16%

-

188.32

54.39%

39.96%

4.50%

1.15%

-

60

Very poor
-
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Part 2: Maps of Sewer Mains with Condition Rating of Poor to
Very Poor
This section has a map showing the locations of the district sewer mains color coded by the current
condition rating of each main. Sewer mains rated as poor to very poor are distinguished from those
rated very good to fair.

In total, only 2.2 miles or 1.15% of sewer mains are rated poor and no mains are very poor.
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Part 3: Sewer Mains Rehabilitation and Replacement Cost
Assumptions
This section details the key assumptions made in preparing forecasts of required operating and
capital expenditures, and asset replacement values for sewer mains. It is presented to enable
readers to gain an understanding of the levels of confidence in the data behind the financial
forecasts. When determining replacement values, the District established assumptions for costing
unknown assets and ensuring replacement values used for setting rates and capital replacement
reserves meet current District Engineering standards. Key assumptions made in sewer main
financial projections, include:


Assumes all replacement projects are a minimum of 500 lineal feet.



Capital replacement costs include design, engineering and replacement of all
appurtenances.



All pipe depth assumed to be 20 feet.



All manholes assumed to be of the same standard size.



All gravity sewer main material assumed to be replaced with PVC.



All pressurized sewer main material assumed to be replaced with HDPE or DI.



All unknown pipe diameter assumed to be 8” and unknown gravity main material PVC.



All assets are assumed to be in a condition commensurate with their age profile.



Sewer Main rehabilitation and replacement will use a combination of open cut and
trenchless, 50% open cut and 50% trenchless.



Sewer Mains will be replaced according to current design standards.
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Appendix Q: Sewer Facilities Information
This section provides additional information on the District’s sewer facilities, including:
Part 1: Lift station install dates
Part 2: Lift station sewer flow diagram
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Part 1: Lift Station Install Dates
Below is a list of the 21 lift stations and the control structure the District owns and operates, the
basin the Lift Station is located, the number of pumps in the lift station, total 2020 sewer flows in
1,000s, and the year the lift station was built.

Lift Station
Aldarra Club LS
Aldarra LS
Alexander's LS
Beaver Dam LS
Beaver Lk Estates LS
Benham Ridge LS
Camden Park LS
Cedar Hills LS
Central Lake Samm LS
First Branch LS
Freegard LS
Inglewood LS
Mallard Bay LS
North Lake Samm LS
Pine Lake Glen LS
Pine Lake Hts LS
Providence Ridge LS
Redford Hudson LS
The Greens LS
Todd's Landing LS
Trossachs LS
Control Structure

Basin
Trossachs
Trossachs
Mallard Bay
Beaver Dam
Yellow Lake
Tiburon
Northeast Plateau
Northeast Plateau
Central Lake Sammamish
South Pine Lake
Freegard
Inglewood East
Mallard Bay
North Lake Sammamish
South Pine Lake
South Pine Lake
South Pine Lake
North Sunnyhills
Inglewood East
North Sunnyhills
Trossachs
Mallard Bay

# of
Pumps
2
2
2
2
2
2
2
2
3
2
2
4
2
3
2
2
2
2
2
2
2
0

2020 Total
Flow
(1,000s)
396
54,646
1,165
45,524
17,719
2,155
23,474
427
301,472
775
109,557
211,788
14,968
286,515
9,894
4,677
134
15,615
853
8,519
86,669
340,347

Install
Year
2001
2001
1986
1998
1994
2014
1997
2019
1991
2009
1984
1998
2005
1991
1991
1983
2019
2000
2001
1994
2001
1984
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Part 2: Lift Stations Sewer Flow Diagram
This is a diagram showing flow of sewage from the District’s outermost lift stations to the regional collection lines.
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Appendix R: Overview of Asset Changes Since 2015

Overview of Asset Data Changes 2015 to 2020
Water
Data Point
2015
2020
Replacement value
$ 583,806,000 $ 781,414,000
% of annual replacement
reserve contribution compared
48%
100%
to target
Fund balance % of depreciation
8%
18%
Miles of mains
290
303
% of assets w/condition rated
89%
89%
good to very good
# of service connections
18,000
19,430

Sewer
Data Point
2015
2020
Replacement value
$ 291,359,000 $ 394,107,000
% of annual replacement
reserve contribution compared
31%
100%
to target
Fund balance % of depreciation
8%
19%
Miles of mains
173
188
% of assets w/condition rated
98%
95%
good to very good
# of service connections
12,000
13,081
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Appendix S: Capital Plan Development
The District creates a Capital Plan every two years. This biennial capital plan covers 6-years of
future projects. The sources for the projects within the plan come from the following:







Operational Needs
Water Comprehensive Plan
Wastewater Comprehensive Plan
Collaborative Opportunities with the City of Sammamish, City of Issaquah and King County
Expansion of Services due to Development
Asset Management Program

Major capital projects for the next 10-20 years are also conceptually identified and broad cost
estimates are included in the Capital Plan.
Projects are included in the Capital Plan upon approval of a project charter. The project charter
ensures that the project will have a business case evaluation that considers multiple options, the
consequence of failure, condition and cost benefits. In addition, the project charter will include the
project scope, schedule, cost estimate, budget and funding analysis. If a project does not have an
adequate business case, the District will not prioritize the project for inclusion in the Capital Plan.
The District prioritizes capital replacement projects based on the assets consequence and
probability of failure and overall impact to the water or sewer system should it fail. The factors
taken into consideration for asset replacement are operations and maintenance history, District
internal rules regarding the asset, level of service and the affected community, and the condition of
the asset due to age or physical inspection.
As of August 2020, the majority (89%) of the water assets and (95%) the sewer assets (based on
replacement values) included in this asset management plan are in good to very good condition
and less than 50% of the way through useful life. As such, the Capital Plan currently only includes
a Critical Vertical Assets replacement program. As the Districts system ages the Capital Plan will
expand to include additional replacements based on the above factors. The District is fully funding
projected future asset replacements described in the financial management section below.
The District’s goal is to have all the major capital projects in the 6-year period be fully scoped and
estimated. However, the current practice of the 2-year period coincides with the biennial capital
plan process.
District staff continues to fulfill the District mission of providing safe, efficient and reliable water and
sewer services from the design and construction of our capital projects while being leaders in the
planning and practice of fiscal an environmental stewardship through the project management of
capital projects.
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Appendix T: Enterprise Asset Management system
The District’s enterprise platform includes the integration of GIS and CityWorks to create our
Enterprise Asset Management system (EAM), SCADA, Customer Information System, AMI meter
information, Financial and Backflow Prevention Device systems to provide an asset registry with
spatial relationship capability.
Through system alignment and the enterprise platform, we have established more automated
analysis reporting on a wide range of information. Particularly key operations, tracking planned
maintenance, unplanned maintenance, and levels of service. Reporting on horizontal and vertical
assets can be accomplished at any level of the asset hierarchy.
Reporting types include dashboards,
web applications and reporting
services providing staff and
management access to key data and
analysis required for enhanced
decision making.
The District’s current asset registry
ties core asset attributes such as
install date, size and material to
individual assets. In addition,
advanced asset management data is
integrated providing the ability to
complete optimized analysis
including; consequence of failure
ratings, useful life, expected
replacement and probability of failure
(condition) through desktop analysis.
Next Steps:



Enable advanced asset management functions within CityWorks including set up of the
analytics tools (Operational Insights Dashboard) and condition ratings tied to inspections.
Integrate key SCADA information and condition assessment technology (example: CCTV) to
enhance physical condition ratings.
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