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Executive Summary
OVERVIEW AND PURPOSE
This plan is an update to the City of Mountlake Terrace April 2001 Comprehensive Water System Plan,
which received Washington State Department of Health (DOH) approval in June 2001. The purpose of
this updated plan is to meet the current regulatory requirements for water system plans and to provide
the City with a useful working document. The City must update and submit a water system plan to
DOH for review and approval every six years in accordance with current regulatory requirements. This
plan is a guidance document for City staff to use in planning, scheduling, and budgeting water system
improvements to ensure both existing and future customers are provided with a safe and reliable supply
of drinking water and fire protection. The planning period for this plan is 20 years.
CHANGES SINCE THE LAST PLAN
Several regulatory changes affecting water system plans have occurred since 2001. These include
updated drinking water regulations that were published by DOH in 2004 and codified under WAC 246290, updated water system design guidelines that were published by DOH in 2001 under the “Water
System Design Manual” title, the emergency planning requirements that came out of the Public Health
Security and Bioterrorism Preparedness and Response Act of 2002, and the requirements from the 2003
Municipal Water Law, which include the Water Use Efficiency Rule that was implemented on January
22, 2007.
In addition to the regulatory changes that have occurred since 2001, changes within the City have also
occurred that impacts water system planning. These include changes related to land use and zoning,
population forecasts, and fire flow requirements, which influence previous water demand forecasts and
recommended water system improvements. More specifically, the City’s Town Center Plan, which was
adopted by City Council in February 2007, imposes more stringent requirements on the water system
than in the past.
EXISTING WATER SYSTEM OVERVIEW
The City’s water system was originally constructed in approximately 1954 and purchased from the
Alderwood Water District in 1959. In 2008, the City provided water service to a population of 20,910
with more than 5,800 customer accounts within an area of approximately four square miles. The City’s
water system has a metered supply connection with the Alderwood Water District, three reservoirs with
a total storage capacity of approximately 6.4 million gallons, four pressure zones with 10 pressure
reducing stations, one pump station, more than 81 miles of water main, and five emergency interties
with adjacent water systems.
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WATER SUPPLY AND QUALITY
The City of Everett is the regional supplier of water to Mountlake Terrace and several other water
systems in south Snohomish County. Everett’s water is first supplied to Alderwood Water District and
then supplied to the City of Mountlake Terrace. The source of water is from Lake Chaplain, which is
fed by the Sultan River. The water is treated at the Everett Water Filtration Plant and also receives
chlorine disinfection within the Alderwood Water District system. Water quality within the City’s
system has been good in the past and is expected to continue to be good in the future.
PAST WATER USAGE AND FUTURE DEMAND PROJECTIONS
Total water usage within the City’s service area has moderately decreased since 2001, while at the same
the City has experienced a slight increase in growth. This can be attributed to the success of the City’s
past conservation efforts and replacement of old water mains, many which likely contained leaks. The
average water demand per person within the City’s service area from 2001 through 2007 was 90 gallons
per day. This represents a reduction of more than 12 percent when compared to the average water
demand of 103 gallons per day that was presented in the City’s 2001 Comprehensive Water System Plan
for the years 1994 through 1999. While the reduction in per capita water demand has slowed in recent
years, further reductions are still expected from additional water main replacements and continued
implementation of water use efficiency measures, both at the local and regional levels.
System-wide water demand within the City’s service area is expected to increase moderately within the
next 20 years as new customers are added to the system. The additional water demand will represent an
increase between approximately 1 and 14 percent, depending on the amount of future water use
reductions from the water use efficiency program activities.
OPERATIONS AND MAINTENANCE
The City’s water system requires qualified staff to operate and maintain it to ensure an uninterruptable
supply of high-quality drinking water is available at all times. The City’s public works operations and
maintenance organization is staffed by well-qualified, technically trained personnel. City staff regularly
participates in safety and training programs.
The current staffs of thirteen field crew, two foremen, one stormwater manager, and one director operate
and maintain the water system, as well as the other City utilities (sewer, stormwater, and streets). At the
current staffing level, the City is capable of adequately operating the water system and complying with
the minimum requirements of DOH. However, approximately two to three additional staff is required to
fulfill the optimum preventive maintenance requirements of the water system. The City will add staff in
the future, as allowed by the budget, to meet increasing needs from system growth and future regulatory
requirements.
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WATER SYSTEM IMPROVEMENTS COMPLETED SINCE 2001
The City has completed several water system improvement projects since the last plan was completed in
2001. Some notable projects include the following:
• New 570 Zone 2.13 MG Reservoir
• Removal of the old 570 Zone 0.5 MG Reservoir
• Improvements to the 570 Zone 1.8 MG Reservoir
• Expansion of the 649 Zone to increase pressures in the Melody Hill area
• New 530 Zone and 494 Zone pressure relief facilities
• Replacement of a significant amount of old and undersized water main
WATER SYSTEM ANALYSIS AND PLANNED IMPROVEMENTS
The existing water system was analyzed to determine its ability to meet policies and design criteria
under both existing and future water demand conditions. The results of the analysis were used to
identify and size improvements for the water system. A summary of the analysis and planned
improvements follows.
• The Alderwood Supply Station and the 649 Zone Pump Station both have adequate capacity to
meet the supply needs of the system throughout the 20-year planning period. Improvements to
the supply station are planned to improve operation and control of the two 570 Zone reservoirs
that are filled by the supply station.
• The three existing reservoirs have sufficient capacity to meet the storage needs of the system
throughout the 20-year planning period. However, the 649 Zone 2.5 MG Reservoir needs
painting in the near future and needs to be evaluated for sufficient seismic restraint.
• The 570 Zone needs a pressure relief facility to protect the system from possible high pressure
situations.
• A new pressure reducing station is needed to improve fire flow in the south portion of the 570
Zone, utilizing water from the 649 Zone 2.5 MG Reservoir.
• Several water mains need to be replaced with larger water mains to increase fire flows. Other
areas of the system contain aging water mains and undesirable pipe material that need to be
replaced.
• Existing customer meters are reaching the end of their useful service life and need replacing.
New meters are planned to be installed with automatic meter reading (AMR) technology that
would reduce meter reading costs and improve metering accuracy.
• Approximately 200 fire hydrants have reached the end of their useful service life and need
replacing.
• A number of other water system improvements have been identified and included in the capital
improvement program, as shown in Chapter 9.
07-0884.101
8.6.2009

Page ES-3
Murray, Smith & Associates, Inc.

Comprehensive Water System Plan
City of Mountlake Terrace

EXECUTIVE SUMMARY
FINANCING FOR PLANNED WATER SYSTEM IMPROVEMENTS
Water system improvements identified in this plan are primarily necessary to resolve existing system
deficiencies, but also to accommodate future growth. Improvements identified for the first six years
(2009 through 2014) are estimated to cost approximately $7.67 Million in 2008 dollars. A financing
plan has been developed that outlines a strategy for funding the system improvements while providing
for operations and maintenance and debt service payments through 2014. Resources include rate
revenues, existing reserves, capital facilities charges, debt financing and special resources such as grants
or developer contributions. Water rate adjustments will continue to be implemented through 2012
according to the adopted schedule of rates providing sufficient financial support to properly operate the
water system. However, the majority of future capital costs will need to be dept financed. In planning
beyond 2012, it is recommended that the City conduct a comprehensive cost-of-service rate study and
evaluate rate structure changes providing additional mechanisms to fund capital improvements,
enhance customer equity and further promote water conservation.
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Introduction
AUTHORIZATION AND PURPOSE
Murray, Smith & Associates, Inc. (MSA) was authorized by the City of Mountlake Terrace
(City) in July 2007 to prepare this Comprehensive Water System Plan. This plan must be
updated and submitted to the Washington State Department of Health (DOH) every six years
in accordance with the regulatory requirements contained in WAC 246-290-100. The purpose
of this updated plan is to meet the current regulatory requirements and provide the City with
a working document that is useful to City staff.
BACKGROUND
The City’s existing Comprehensive Water System Plan, dated April 2001, was approved by
DOH in June 2001. Several regulatory changes affecting water system plans have occurred
since 2001. These include updated drinking water regulations that were published by DOH
in 2004 and codified under WAC 246-290, updated water system design guidelines that were
published by DOH in 2001 under the “Water System Design Manual” title, the emergency
planning requirements that came out of the Public Health Security and Bioterrorism
Preparedness and Response Act of 2002, and the requirements from the 2003 Municipal
Water Law, which include the Water Use Efficiency Rule that was implemented on January
22, 2007.
In addition to the regulatory changes that have occurred since 2001, changes within the City
have also occurred that impacts water system planning. These include changes related to
land use and zoning, population forecasts, and fire flow requirements, which influence
previous water demand forecasts and recommended water system improvements. More
specifically, the City’s Town Center Plan, which was adopted by City Council in February
2007, imposes more stringent requirements on the water system than in the past.
WATER SYSTEM OWNERSHIP AND MANAGEMENT
The City of Mountlake Terrace is a municipal corporation that owns and operates a public
water system within its corporate boundaries. Water system data on file at the DOH for the
City is shown in Table 1-1.
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Table 1-1
Water System Ownership and Management
Information Type

Description

System Name

City of Mountlake Terrace

System Type

Group A-Community-Public Water System

County

Snohomish County

System ID Number

57250

Owner Number

3953

Address

23204 - 58th Avenue West, Mountlake Terrace, WA 98043

Primary Contact
Owner Contact

Curt Brees, Public Works Director
Curt Brees, Public Works Director

EXISTING WATER SYSTEM OVERVIEW
The City’s water system, which was originally constructed in approximately 1954, was
purchased from the Alderwood Water and Wastewater District in 1959. The City’s water
service area boundary has expanded over the years as the City grew and annexed more areas.
The City presently provides service to more than 5,800 customer accounts within an area of
approximately four square miles.
All water supply to the City is provided by the Alderwood Water and Wastewater District,
which in turn receives the water from the City of Everett. The surface water source is from
the Sultan River. Water storage is provided by three reservoirs that have a total capacity of
approximately 6.4 million gallons (MG). The City’s water system has four pressure zones
with 10 pressure reducing stations, one pump station, more than 81 miles of water main, and
five emergency interties with adjacent water systems.
SUMMARY OF PLAN CONTENTS
A brief summary of the plan and organization of content is provided below:
Executive Summary: Summarizes the key elements of this plan.
Chapter 1 - Introduction: Provides an overview of the City’s water system, the
objectives of the plan, and the plan organization.
Chapter 2 - Water System Description: Presents the water service area, describes the
existing water system, and identifies the adjacent water purveyors.
Chapter 3 - Land Use and Population: Presents related plans, land use, and population
characteristics.
Chapter 4 - Water Demands: Presents historical water use patterns, existing water
demands, and projected future demands.
Chapter 5 - Policies and Design Criteria: Presents the City’s water service policies,
water system operation policies, and water system design criteria.
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Chapter 6 - Water Source and Quality: Describes the City’s water source and the
results of past water quality monitoring.
Chapter 7 - Water System Analyses: Presents the results of the water system analyses
and summarizes existing system deficiencies.
Chapter 8 - Operations and Maintenance: Describes the City’s water system
operations and maintenance program.
Chapter 9 - Water System Improvements: Describes the water system improvements
that resolve existing system deficiencies, estimated costs of improvements, and a
schedule for implementation of the improvements.
Chapter 10 - Financial Program: Summarizes the financial status of the City’s water
utility and presents a program for funding the water system improvements.
Appendices: Additional information and plans that supplement the chapters listed
above.
DEFINITION OF TERMS
Definitions for terms used in this plan are provided below.
Consumption: The true volume of water used by the water system’s customers. The
volume is measured at each customer's connection to the distribution system.
Cross-Connection: A physical arrangement that connects a public water system, directly or
indirectly, with anything other than another potable water system and, therefore, presents the
potential for contaminating the public water system.
Demand: The quantity of water required from a water supply source over a period of time
necessary to meet the needs of domestic, commercial, industrial, and public uses, and to
provide enough water to supply fire fighting, system losses, and miscellaneous water uses.
Demands are normally discussed in terms of flow rate, such as million gallons per day (mgd)
or gallons per minute (gpm), and are described in terms of a volume of water delivered
during a certain time period. Flow rates pertinent to the analysis and design of water systems
are:
Average Day Demand (ADD): The total amount of water delivered to the system in
a year divided by the number of days in the year.
Peak Day Demand (PDD): The maximum amount of water delivered to the system
during a 24-hour time period of a given year.
Peak Hour Demand (PHD): The maximum amount of water delivered to the
system, excluding fire flow, during a one hour time period of a given year. Peak hour
demand usually occurs during the same day as the peak day demand.
Fire Flow: The rate of flow of water required during fire fighting, which is usually
expressed in terms of gallons per minute (gpm).
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Head: A measure of pressure or force by water. Head is measured in feet and can be
converted to pounds per square inch (psi) by dividing feet by 2.31.
Head Loss or Pressure Loss: A reduction in pressure caused by pipeline wall friction,
bends, physical restrictions, or obstructions as water moves through a pipeline.
Hydraulic Elevation: The height of a free water surface above a defined datum; the height
above the ground to which water in a pressure pipeline would rise in a vertical open-end
pipe.
Maximum Contaminant Level (MCL): The maximum permissible level of contaminant in
the water that the purveyor delivers to any public water system user, measured at the
locations identified under WAC 246-290-300, Table 4.
Potable: Water suitable for human consumption.
Pressure Zone: A water system subsection operating from sources at a common hydraulic
elevation.
Purveyor: An agency, subdivision of the State, municipal corporation, firm, company,
mutual or cooperative association, institution, partnership, persons, or other entity owning or
operating a public water system. Purveyor also means the authorized agents of such entities.
Supply: Water that is delivered to a water system by one or more supply facilities which may
consist of supply stations, booster pump stations, and wells.
Storage: Water that is “stored” in a reservoir to supplement the supply facilities of a system
and provide water supply for emergency conditions. Storage is broken down into the
following five components that are defined and discussed in more detail in Chapter 6:
operational storage, equalizing storage, standby storage, fire flow storage, and dead storage.
Unaccounted-for Water: Water that is measured as going into the distribution system but
not metered as going out of the system.
Water Service Connection/Installation Fee: A one-time fee paid by a property owner
when connecting to the City’s water system. This fee pays for the new customer’s equitable
share of the cost of the existing system. This fee offsets the costs of providing water to new
customers and recognizes that the existing water system was largely built and paid for by the
existing customers. The fee also reimburses the City for the cost incurred to make the
physical connection to the water system. This cost includes both direct and indirect cost for
installing the service line off of the system’s water main to the customer’s water meter.
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ABBREVIATIONS
The following abbreviations are used in this plan:
ADD:
AWWA:
CIP:
City:
DOH:
EPA:
ERU:
fps:
GMA:
gpm:
MCL:
MG:
MGD:
mg/l:
PDD:
PHD:
psi:
SDWA:
WAC:

07-0884.101
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Average Day Demand
American Water Works Association
Capital Improvement Program
City of Mountlake Terrace
Department of Health
Environmental Protection Agency
Equivalent Residential Unit
feet per second
Growth Management Act
gallons per minute
Maximum Contaminant Level
Million Gallons
Million Gallons per Day
milligrams per liter
Peak Day Demand
Peak Hour Demand
pounds per square inch
Safe Drinking Water Act
Washington Administrative Code
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Water System Description
INTRODUCTION
This chapter describes the City of Mountlake Terrace’s existing water system. Included is a
discussion of the water service area, water service agreements, and all existing water system
facilities. Also presented is a brief summary of adjacent water systems. The results of the
evaluation of the existing water system are presented later in Chapter 8.
WATER SERVICE AREA
History
Mountlake Terrace began in 1949 as a low-cost residential development of 220 single family
homes for mostly newly formed families and veterans. The development started in the area
of 60th Avenue West and 239th Street SW around land originally cleared for an airfield. By
1954, approximately 2,000 homes were built and the population had grown to 5,100. The
City of Mountlake Terrace was incorporated on November 29, 1954. Mountlake Terrace
continued to grow through natural means, immigration, and additional annexations. The
City’s population grew to 9,122 in 1960, making Mountlake Terrace the second largest city
in Snohomish County at the time. Since then, the population has grown to approximately
20,810 in 2007 and 20,910 in 2008.
The original water system within the City was built with funds from a local improvement
district in approximately 1954 and operated by Alderwood Water District. The City
purchased the water system in 1959, five years after its incorporation. The City continued to
purchase more of the water system as additional areas were annexed into the City.
The first storage tank in the system was a 0.5 MG reservoir that was constructed in 1955.
This reservoir remained in service until 2004 when it was replaced with a larger 2.13 MG
reservoir. A second reservoir was built in 1963 to provide an additional 1.8 million gallons
of storage to the City’s 570 Zone and a third reservoir with a capacity of 2.5 million gallons
was built in 1971 for the City’s 649 Zone. All three of these reservoirs remain in service
today.
The City of Everett is the regional supplier of water to Mountlake Terrace and several other
systems in south Snohomish County. Everett’s water is supplied to Alderwood Water
District and then supplied to the City of Mountlake Terrace. The source of water is from
Lake Chaplain, which is fed by the Sultan River. In 1965, the City of Everett completed the
07-0884.101
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George Culmback Dam on the Sultan River, which added 11 billion gallons of regional
storage to the existing 4.5 billion gallons.
For many years, treatment of this regional water source has been limited to sedimentation,
screening, and chlorination due to generally high quality of water in the Sultan River Basin.
However, with greater watershed use and more stringent water quality regulations, it became
necessary to construct a filtration plant, which was completed in 1983 at the south outlet of
Lake Chaplain.
Topography
Mountlake Terrace occupies the highest elevation in southwest Snohomish County. A broad
hill rises from a low point of 263 feet at the extreme southeast corner of the City to 528 feet
at the site of the City’s water storage facilities. The hillsides are broad terraces that slope to
the north, east, west, and south. The Hall Creek depression and Lake Ballinger form the
western boundary. The ravine and steep slopes of Lyons Creek East constitutes the eastern
boundary near Brier.
Retail Water Service Area
The City’s retail water service area coincides with the City limits. These limits are generally
defined as the area that extends north to 212th Street SW, south to 244th Street SW, west to
72nd Place SW, and east to 36th Avenue West. The City’s retail water service area boundary
is shown in Figure 2-1, Existing Water System.
A few pockets of small unincorporated areas exist within the City limits. Customers within
these areas are served water by the City, but are customers of Alderwood Water District.
Alderwood Water District is responsible for repairs and service to the water mains and
services within these areas, per the agreement with the City. Ultimately, the City plans to
serve all customers within its City limits.
Satellite System Management
A Satellite Management Agency (SMA) is defined as a person or entity that is certified by
the Department of Health to own and/or operate more than one public water system without
the necessity for a physical connection between such systems. SMA’s were created to stop
the proliferation of small water systems, many of which could not meet federal and state
water quality and water system planning regulations.
The City of Mountlake Terrace has accepted responsibility for providing water service to all
customers in its water service area. Currently, no small water systems exist within the City’s
water service area. The areas surrounding the City’s service area are currently being served
by relatively large, public water systems that are unlikely to become future satellite water
systems.
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WATER SERVICE AGREEMENTS
The City has entered into several water supply agreements with the Alderwood Water
District and an emergency supply agreement with Shoreline Water District. A summary of
these agreements is presented below and copies are contained in the appendices of this plan.
1978 Water Supply Agreement with Alderwood Water District
This agreement provides for the wholesale supply of water from Alderwood Water District to
the City of Mountlake Terrace. The agreement originated in 1960 and has since been
updated three times. The agreement consists of several sections which address future facility
acquisitions, water supply, storage deficiency demand charge, master metering, area of use,
water quality, supply through District owned services transmitted through City mains,
wholesale water rates, notice of negotiation, billing and payment, term and expiration,
waiver, assignment, notices, and entirety. The original agreement was to expire in 1988, but
was extended by mutual agreement to the year 2010, as discussed below. A copy of this
agreement is contained in Appendix A. Discussions are currently underway between the
City and Alderwood Water District to ensure that a new water supply agreement is in place
by the year 2010.
The agreement states that “The District agrees to deliver peak day water needed by the
City…” at the existing supply station located at 212th Street SW and 44th Avenue West.
Peak day water is defined in the agreement as “the 24-hour average flow rate for any
maximum usage day during a calendar year.” The agreement also states “If the District’s
supply is limited by Everett, the City’s supply will be limited in the same proportion as the
entire District will be limited.” It further states “The District only warrants the quality in the
water delivered to the City to be at least equal to the quality of water delivered to the District
by the City of Everett…”. Therefore, the quality of water entering the City of Mountlake
Terrace system is dependent upon the City of Everett’s treatment of the water source and the
ability to maintain high quality water through the City of Everett and Alderwood Water
District conveyance systems.
1980 Water Supply Agreement with Alderwood Water District
This agreement extends the expiration of the 1978 Agreement to the year 2010 to coincide
with the expiration date of the agreement between the Alderwood Water District and the City
of Everett. A copy of this agreement is contained in Appendix A.
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1981 Water Supply Agreement with Alderwood Water District
This agreement is a commitment of the City of Mountlake Terrace to purchase water from the
Alderwood Water District through the year 2010. A copy of this agreement is contained in
Appendix A.
1995 Emergency Interties Agreement with Shoreline Water District
This agreement provides for water supply from either the City of Mountlake Terrace to
Shoreline Water District or from Shoreline Water District to the City, but only under
emergency situations. This agreement was developed upon completion of two emergency
interties that were constructed in 1995. A copy of this agreement and information on the
interties is contained in Appendix B. More information on the interties is also contained at
the end of this chapter.

EXISTING WATER FACILITIES
This section provides a detailed description of the existing water system and the current
operation of the facilities. The analysis of the existing water facilities is presented in
Chapter 8. General water system facility data is summarized on the Department of Health
Water Facilities Inventory (WFI) form. A copy of this form is contained in Appendix C.
A listing of all PRV stations and related data is contained in Appendix D.
Pressure Zones
The ground elevation throughout the City’s water distribution system varies from
approximately 266 to 516 feet. This wide range of elevation requires the City to reduce or
increase pressure in certain areas to meet the pressure and flow requirements of the system.
This is achieved in the City’s system by dividing the water system into four different pressure
zones, as shown in Figure 2-1. The pressure in each pressure zone is regulated by reservoir
levels, pressure reducing station settings, pump station settings, or a combination of these, as
illustrated in the hydraulic profile, Figure 2-2.
Overview
The 649 Zone is the City’s highest pressure zone and is supplied water via the 649 Zone
Pump Station. The 570 Zone is the City’s largest zone and is supplied water through the
City’s main supply facility, the Alderwood Supply Station. The 494 Zone and 530 Zone
receive water from the 570 Zone through five pressure reducing valve (PRV) stations each.
A more detailed description of the City’s four pressure zones follows.
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649 Zone
The 649 Zone supplies customers in the central portion of the City at ground elevations
between approximately 400 and 516 feet above mean sea level. The zone is supplied water
from the 570 Zone via the 649 Zone Pump Station, which is located at the City’s reservoir
site near the intersection of 222nd Street SW and 58th Avenue West. The 649 Zone Pump
Station supplies water into the 649 Zone Reservoir, which distributes the water by gravity to
the zone.
570 Zone
The 570 Zone is the City’s largest zone with customers in the central and eastern portions of
the City, spanning across Interstate 5. Ground elevations vary from approximately 302 to
471 feet above mean sea level. The City’s sole supply facility, the Alderwood Supply
Station, located at 44th Avenue West and 212th Street SW, supplies water directly into the 570
Zone, meeting customer demands and filling the two 570 Zone reservoirs. The 570 Zone can
also receive water through a manually operated emergency intertie with the City of
Lynnwood and a manually operated emergency intertie with Alderwood Water District.
530 Zone
The 530 Zone supplies customers in the southern portion of the City. Water to this zone is
supplied from the 570 Zone through five PRV stations, which reduce the pressure of the
water to maintain adequate pressures in the zone. Ground elevations vary from
approximately 266 to 431 feet above mean sea level. The 530 Zone can also receive water
through a manually operated emergency intertie with Alderwood Water District and two
automatically controlled emergency interties with Shoreline Water District.
494 Zone
The 494 Zone supplies customers in the westerly portion of the City. Water to this zone is
supplied from the 570 Zone through five PRV stations, which reduce the pressure of the
water to maintain adequate pressures in the zone. Ground elevations vary from
approximately 286 to 402 feet above mean sea level.
Supply Facilities
Alderwood Supply Station
The City receives its water from the Alderwood Water District, which in turn receives the
water from the City of Everett. The supply of wholesale water from the Alderwood Water
District to the City is provided under the terms of the 1978 Water Supply Agreement and its
subsequent amendments, as described earlier in this chapter.
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The Alderwood Supply Station provides all water supply to the City’s system during normal
operating conditions. The supply station is a below-grade concrete vault with a single 20inch inlet pipe from the Alderwood system, 12-inch to 18-inch outlet piping, a 10-inch flow
meter, and a 10-inch control valve, which currently operates as a hydraulically controlled
pressure reducing valve.
Water Treatment
Water treatment is provided by the City of Everett at the City’s water filtration plant, which
is located adjacent to Lake Chaplain. In addition to filtration, Everett also provides
chlorination and fluoridation at the filtration plant. Additional chlorination is provided by
Alderwood Water District at the District’s reservoir sites. The City of Mountlake Terrace
does not provide additional water treatment, which has not been required to date.
Pump Stations
649 Zone Pump Station
The 649 Zone Pump Station, located on the same site as the City’s three reservoirs, is the sole
source of supply for the 649 Zone. The pump station supplies water directly to the 2.5 MG
Reservoir through a dedicated inlet pipe to fill the reservoir. Water is distributed to the 649
Zone through a separate outlet pipe from the reservoir. When the reservoir is out of service
for cleaning or maintenance, the pump station is configured to operate continuously and
supply directly into the 649 Zone to maintain adequate pressures in the zone. The pump
station consists of a below-grade concrete vault that houses only the mechanical equipment.
In 1998, the pumps, motors, ventilation, and electrical equipment in the vault were replaced.
The electrical and telemetry equipment is housed in an above-grade structure, located nearby
on the reservoir site. An eight-inch bi-directional flow meter with a multi-function automatic
control valve is located in an adjacent vault. When the 649 Zone 2.5 MG reservoir is inservice, the control valve enables transferring of water from the 649 Zone reservoir to the
570 Zone. When the 649 Zone Reservoir is out-of-service, the control valve functions as a
pressure relief valve to maintain adequate pressure in the 649 Zone when the pump station
continuously operates to supply the zone during these temporary situations. The pump
station contains two 1,005 gpm vertical centrifugal pumps with 40 horsepower motors and
one 2,000 gpm vertical centrifugal pump with a 125 horsepower motor. The maximum
capacity of the pump station is approximately 4,400 gpm.
Storage Facilities
The City’s water system contains three reservoirs with a total combined storage capacity of
approximately 6.4 million gallons. All three reservoirs are located at the same site adjacent
to the 649 Zone Pump Station, which is near the intersection of 222nd Street SW and 58th
Avenue West. A more detailed description of each reservoir is provided below.
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570 Zone 2.13 MG Reservoir
The 570 Zone 2.13 MG Reservoir is located adjacent to 58th Avenue West at approximately
222nd Street SW. The 90.5-foot diameter steel reservoir was constructed in 2004 and
provides approximately 46 vertical feet of water storage in the 570 Zone with an overflow
elevation of 570.25 feet. The reservoir has a single 12-inch inlet/outlet pipe that branches
into a separate elevated inlet and horizontal outlet piping system inside the reservoir to
improve mixing and maintain water quality.
570 Zone 1.8 MG Reservoir
The 570 Zone 1.8 MG Reservoir is located on the same site as the other reservoirs. The 80foot diameter steel reservoir was constructed in 1960 and provides approximately 47 vertical
feet of water storage in the 570 Zone with an overflow elevation of 570.25 feet.
Improvements were constructed in 2004 when the 2.13 MG Reservoir was built and included
new inlet/outlet piping and recoating of the interior and exterior. The recently constructed
single 12-inch inlet/outlet pipe branches into a separate elevated inlet and horizontal outlet
piping system inside the reservoir that improves mixing and helps to maintain water quality.
649 Zone 2.5 MG Reservoir
The 649 Zone 2.5 MG Reservoir is located on the same site as the other reservoirs. The 58.5foot diameter steel reservoir was constructed in 1971 and provides approximately 125
vertical feet of water storage in the 649 Zone with an overflow elevation of 649 feet. The
reservoir has a separate inlet pipe on its northeast side and a separate outlet pipe on its north
side; both connect through the bottom of the reservoir. Both the inlet and outlet pipe are 12inch ductile iron water main, which were constructed in 1971 as part of the reservoir project.
Distribution System
The City’s water distribution system contain approximately 81 miles of water main ranging
in size from 4-inches to 18-inches in diameter. Table 2-1 summarizes the water main in the
City’s distribution system by diameter and total length of each size.
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Table 2-1
Water Main Summary
Diameter
(inches)
4" & smaller
6
8
10
12
16
18
Totals

Total Length
(miles)
4.2
30.5
31.9
0.8
12.1
1.5
0.3
81.3

% of Total
5.2%
37.5%
39.2%
1.0%
14.9%
1.8%
0.4%
100%

The City completed a comprehensive leak detection program in 1993 in an effort to identify
problem areas and eliminate water system leaks. The program involved checking all water
distribution lines in the system with computer-assisted leak detection equipment and making
repairs as necessary. All leaks that were discovered in the water system have been repaired.
This system-wide leak detection program is repeated periodically to ensure that future leaks
that occur will be promptly repaired. The City has also been proactive in reducing the
possibility of future water system leaks by annually replacing old water mains, which are
mostly steel, with new ductile iron water mains throughout the system. Proposed
improvements to replace the remaining steel water mains in the system are identified in
Chapter 9.
Pressure Reducing Stations
Pressure reducing valve (PRV) stations are connections between adjacent pressure zones that
allow water to flow from the higher pressure zone to the lower pressure zone by reducing the
pressure of the water as it flows through the station, thereby maintaining a safe range of
pressures in the lower zone. A PRV station is a below-grade vault (typically concrete) that
normally contains two pressure reducing valves, piping, and other appurtenances. The
pressure reducing valve hydraulically varies the flow rate through the valve (up to the flow
capacity of the valve) to maintain a constant pressure on the downstream side of the valve for
water flowing into the lower pressure zone.
PRV stations can serve multiple purposes. They can function as an active supply facility by
maintaining a continuous supply of water into a lower zone that has no other source of
supply. The PRV stations that serve the 530 Zone and 494 Zone are this type. PRV stations
can also function as a standby supply facility, providing fire flow or emergency water supply,
and are activated by a drop in pressure in the lower pressure zone.
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The City’s water system has a total of 10 PRV stations, as shown in plan view in Figure 2-1
and in profile view in Figure 2-2. Five PRV stations actively supply water from the 570
Zone to the 494 Zone, which serves the southern area of City. Five other PRV stations
serve the 530 Zone for the west area of the City from the 570 Zone. All of the City’s PRV
stations are located in below-grade concrete vaults and are not equipped with pressure relief
valves. A listing of all PRV stations and related data is contained in Appendix D.
Pressure Relief Facilities
Pressure relief stations are installed in pressure zones that are supplied with water from a higher
pressure zone or a high-pressure source. A pressure relief station typically consists of a belowgrade vault that houses a pressure relief valve, piping, and other appurtenances. Pressure relief
stations protect the zone that it is installed in by discharging water out of the system when
pressures in the zone increase beyond the set point of the pressure relief valve, thereby
maintaining safe pressures in the zone. The pressure relief valve is normally closed and opens
when the pressure in the zone increases beyond the set point of the valve. The valve opens and
hydraulically varies the flow rate through the valve (up to the flow capacity of the valve) to
limit the maximum pressure on the upstream side (pressure zone side) of the valve. A common
application for a pressure relief station is to protect a pressure zone from high pressures when a
pressure reducing valve in a pressure reducing station fails in the open position and allows high
pressure water to enter the lower pressure zone. As an alternative to installing pressure relief
stations, pressure relief valves can be installed within pressure reducing stations on the low
zone side of the pressure reducing valve.
The City installed three pressure relief stations in 2004, two in the 494 Zone and one in the 530
Zone. The pressure relief facilities protect the two pressure zones from high pressures in the
event of a failure of any of the five PRV stations that serve each of the zones, since the PRV
stations are not equipped with pressure relief valves.
Water System Interties
Water system interties are physical connections between two adjacent water systems that are
normally separated by a closed isolation valve or control valve. Emergency supply interties
provide water from one system to another during emergencies situations only. Some examples
of emergency situations are when one water system loses its source of supply or a major
transmission main that prevents it from supplying the entire system or when one system has a
fire and needs additional fire flow to extinguish it. Normal supply interties provide water from
one system to another during non-emergency situations.
The Mountlake Terrace water system has several emergency interties with adjacent purveyors
to ensure continuity of service in the event that the Alderwood Supply Station is unable to
provide water supply to the system. The City has two manually-operated emergency interties
with the Alderwood Water District, which consists of normally closed isolation valves. One
emergency intertie is located near the intersection of 228th Street SW and 39th Avenue West
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and connects the District’s 635 Zone to the City’s 570 Zone. The other emergency intertie
connects the District’s 635 Zone to the City’s 530 Zone near the intersection of 236th Street
SW and 39th Avenue West. The City has one manually-operated emergency intertie with the
City of Lynnwood near the intersection of 212th Street SW and 52nd Avenue West. This
emergency intertie is a normally closed isolation valve on a water main that connects
Lynnwood’s 573 Zone to Mountlake Terrace’s 570 Zone. The City has two emergency
interties with Shoreline Water District along SW 244th Street at approximately 59th Avenue
West and 56th Avenue West. The emergency interties provide connections between the
District’s 492 Zone and the City’s 530 Zone. The emergency interties are metered and
connected to the telemetry system of both water systems to enable remote monitoring and
control.
Telemetry and Supervisory Control System
The City’s telemetry and supervisory control system provides data recording and automatic
control, which enables the City to efficiently operate the water system. The City’s telemetry
and supervisory control system also provides instant alarm notification to operations personnel
in the event of equipment failure, operation problem, flood, fire, or other emergency situations
at the City’s major water system facilities.
Major improvements to the City’s telemetry and supervisory control system were completed in
2001. The upgraded system provides the following capabilities:
Alderwood Supply Station: Monitor and record flow rate and pressure. Control the setting
of the pressure reducing valve.
Reservoirs: Monitor and record the water level.
649 Zone Pump Station: Monitor and record suction pressure (570 Zone), discharge
pressure (649 Zone), and flow rate.
Emergency Interties with Shoreline Water District: Monitor and record the pressure of
each system and flow rate in either direction.

WATER SYSTEM OPERATION
Water supply is provided from Alderwood Water District’s 635 Zone through the Alderwood
Supply Station located near 212th Street SW and 44th Avenue West. A pressure reducing
valve in the supply station controls the pressure of the water being supplied to the City’s 570
Zone. The 1.8 MG and 2.13 MG reservoirs float off the 570 Zone, meaning that water in the
570 Zone is free to move in and out of the two reservoirs. The level of the reservoirs varies
based on the demands in the system and the pressure setting of the pressure reducing valve in
the supply station. Since the water system operators have no control over the demands in the
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system, the level in the reservoirs are controlled by adjusting the setting of the pressure
reducing valve in the supply station. Supply to the 649 Zone is provided from water that is
stored in the 649 Zone 2.5 MG Reservoir. Supply to the reservoir is from the 649 Zone
Pump Station, which pumps water from the 570 Zone reservoirs to the 649 Zone Reservoir.
The pump station operates automatically to maintain a maximum level in the 649 Zone
Reservoir and a desired drawdown in the reservoir, based on settings that are determined by
the City’s operations personnel.
The 530 Zone located in the south portion of the City is supplied through five pressure
reducing valves located along the pressure zone boundary with the 570 Zone. The 494 Zone,
located along the west side of the system, is also supplied by the 570 Zone through five
pressure reducing stations. The ten pressure reducing valves automatically control the flow
of water through the valves, based on the pressure settings of the valves.

ADJACENT WATER SYSTEMS
The area outside and immediately adjacent to the City’s existing water service area is served
by several public water systems, as shown in Figure 2-3. The following provides a brief
description of each adjacent water system.
Alderwood Water District
The Alderwood Water District provides direct retail water service to cities of Brier and Mill
Creek, portions of the Cities of Bothell and Mukilteo, and unincorporated areas of southwest
Snohomish County. The District’s service area within the City of Brier is located adjacent to
the City of Mountlake Terrace’s eastern service area boundary. The District also provides
wholesale water service to the cities of Mountlake Terrace, Edmonds, and Lynnwood.
Supply from the District to the City of Mountlake Terrace is provided through a single supply
station, located at 212th Street SW and 44th Avenue West. The District purchases all of its
water from the City of Everett.
The District has two manually operated emergency interties with the City of Mountlake
Terrace, which consist of normally closed isolation valves. One emergency intertie is located
near the intersection of 228th Street SW and 39th Avenue West and connects the District’s
635 Zone to the City’s 570 Zone. The other emergency intertie connects the District’s 635
Zone to the City’s 530 Zone near the intersection of 236th Street SW and 39th Avenue West.
The District’s 2003 Water System Plan did not identify additional future interties with the
City. There are no current plans for changes in water service area boundaries between the
two systems.
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City of Lynnwood
The City of Lynnwood is located to the north of the City of Mountlake Terrace and provides
water service to a population of more than 35,000 people. The City of Lynnwood purchases
all of its water from the Alderwood Water District. There is one manually operated
emergency intertie between the two systems near the intersection of 212th Street SW and
52nd Avenue West. This emergency intertie is a normally closed isolation valve on a water
main that connects Lynnwood’s 573 Zone to Mountlake Terrace’s 570 Zone. Due to the
similar hydraulic elevations of the two zones, this emergency intertie could potentially
benefit either system in an emergency situation by providing emergency supply to either
system. The City of Lynnwood’s 2005 Water System Plan did not identify any future
interties with the City of Mountlake Terrace. There are no current plans for changes in water
service area boundaries between the two systems.
Shoreline Water District
Shoreline Water District is located to the south of the City of Mountlake Terrace and
provides water service to a population of more than 22,000 people. The District’s service
area includes parts of the cities of Shoreline and Lake Forest Park. The District purchases all
of its water from Seattle Public Utilities. The District has two emergency interties with
Mountlake Terrace along SW 244th Street at approximately 59th Avenue West and 56th
Avenue West. The emergency interties provide a metered connection between the District’s
492 Zone and the City’s 530 Zone. The emergency interties are also connected to the
telemetry system of both water systems to enable remote monitoring and control. No other
future interties were identified in the District’s 2000 Comprehensive Water System Plan.
There are no current plans for changes in water service area boundaries between the two
systems.
City of Edmonds
The City of Edmonds is located to the west of the City of Mountlake Terrace and provides
water service to a population of more than 40,000 people. The City purchases most of its
water supply from the Alderwood Water District and some from Seattle Public Utilities. The
City of Edmonds 1995 Comprehensive Water System Plan did not identify future interties
with the City of Mountlake Terrace. There are no current plans for changes in water service
area boundaries between the two systems.
Northshore Utility District
The Northshore Utility District is located to the southeast of the City of Mountlake Terrace
and borders the City at one small location. The District receives its water supply from Seattle
Public Utilities. The City’s 530 Zone water main at SW 244th Street and Cedar Way South
is approximately 600 feet west of District’s 640 Zone 8-inch water main in SW 244th Street
and approximately 1,100 feet northwest of the District’s 530 South Zone 8-inch water main
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in 40th Avenue NE. Since the two systems are relatively close at this location, an emergency
intertie would be feasible. However, an intertie would benefit only a small portion of each
system. The District’s 2006 Water System Comprehensive Plan did not identify future
interties with the City of Mountlake Terrace. There are no current plans for changes in water
service area boundaries between the two systems.
City of Seattle/Seattle Public Utilities
The City of Seattle’s direct water service area is located to the southwest of the City of
Mountlake Terrace and borders the City at one small location. The City receives its water
supply from the Cedar and Tolt River watersheds. There are no current plans for changes in
water service area boundaries between the two systems.
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Land Use and Population
INTRODUCTION
The City of Mountlake Terrace (City) Comprehensive Plan was completed in 1983, was last
revised in 2003 and last amended in 2008. The plan was developed to meet the requirements
of the State of Washington Growth Management Act (GMA). The GMA requires, among
other things, consistency between land use and utility plans and their implementation. This
chapter demonstrates the compatibility of the City’s Comprehensive Water System Plan with
other plans, identifies the designated land uses within the city limits, and presents population
projections.
COMPATIBILITY WITH OTHER PLANS
Introduction
To ensure that the Comprehensive Water System Plan is consistent with the land use policies
that guide it and other related plans, the following planning documents were examined:
Growth Management Act
City of Mountlake Terrace Comprehensive Plan
City of Mountlake Terrace Melody Hill Subarea Plan
City of Mountlake Terrace Town Center Plan
Growth Management Act
The Washington State Growth Management Act (GMA) of 1990 and its 1991 and 1993
amendments defined four goals relevant to the Comprehensive Water System Plan:
1.
2.
3.
4.

Growth should be in urban areas;
Consistency between land use and utility plans and their implementation;
Concurrency of growth with public facilities and services;
Critical areas should be designated and protected.
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Urban Growth Area
The GMA requires that Snohomish County and the City of Mountlake Terrace cooperate in
designating urban growth areas. The City is, by definition, considered an urban growth area
(RCW 36.70A.110).
Consistency
The GMA requires consistency of plans among jurisdictions, such that plans and policies of
the City of Mountlake Terrace and Snohomish County must be consistent (RCW
36.70A.100). The GMA also requires the implementation of the water system plan be
consistent with the comprehensive plan (RCW 36.70A.120).
Consistency of water system plans with local plans and regulations is also required under the
Municipal Water Law, which became effective in 2003. Confirmation of consistency under
this law is achieved by means of completing the Consistency Statement Checklist, which
must be included with all water system plans. A signed copy of this checklist is included in
Appendix E.
Concurrency
Concurrency is required so that adequate public facilities and services are provided when
growth occurs. Concurrency ensures that public dollars are used efficiently and that quality
of life is preserved. To achieve this objective, the GMA directs growth to areas already
served or readily served by public facilities and services (RCW 36.70A.110). It also
prohibits development when public facilities and services cannot be maintained at an
acceptable level of service (RCW 36.70A.100).
Critical Areas
The GMA requires that critical areas be designated and protected. Critical areas include
aquifer recharge areas, wetlands, and steep slopes. Appendix F contains a SEPA checklist
that addresses other environmental concerns.
City of Mountlake Terrace Comprehensive Plan
The City of Mountlake Terrace completed this plan in February of 2003 to serve as an update
to the City’s 1983 Comprehensive Plan and to comply with the requirements of GMA and
RCW 35.A.63. The Comprehensive Plan was last amended by the City in 2008. The
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Comprehensive Plan provides policy direction consistent with Snohomish County on land
use, housing, capital facilities, transportation, and parks and recreation issues for a 20-year
period.
The Land Use Element of the Comprehensive Plan is the City’s vision of how growth and
development should occur over a 20-year horizon and includes goals and policies to achieve
this vision. The City’s Official Comprehensive Plan Map, which is included as Figure 3-1,
shows the different types of uses that are appropriate throughout Mountlake Terrace.
The Land Use Element seeks to accommodate growth while maintaining the City’s
residential character and protecting the environmentally sensitive areas. It seeks to promote a
strong local economy and vital commercial and industrial districts by focusing economic
development within them and establishing development guidelines. The Utilities Element of
the Comprehensive Plan ensures that new development will be adequately served without
compromising existing levels of service.
Melody Hill Subarea Plan
The City’s Comprehensive Plan identifies six special study areas that relate to neighborhoods
for the purpose of providing a long-term vision and plan at a more detailed level than can be
done in the Comprehensive Plan. The Melody Hill area was the first of these neighborhood
areas to be analyzed through a subarea planning process. The Melody Hill neighborhood
covers the entire northwest area of Mountlake Terrace, roughly west of I-5 and north of
224th Street to 212th Street SW. The City completed water system improvements in the
Melody Hill area in 2003 that increased water pressure and improved service.
Town Center Plan
The Town Center Plan was adopted February 2007 as part of the City’s Comprehensive Plan.
It calls for revitalizing the downtown area by encouraging development of new stores,
restaurants, offices, and housing in the existing downtown area that is already zoned
commercial. The Town Center area is located along 56th Avenue West from roughly 228th
Street SW to 244th Street SW, as shown in Figure 3-1. The City has adopted new downtown
zoning regulations and impact fees on development to implement the Town Center Plan.
The new zoning regulations allow buildings up to seven stories in the central core of the
Town Center area and buildings up to five stories at the intersection of 56th Avenue West
and 236th Street SW, both with step-back requirements for the upper stories. Buildings are
limited to three or four stories in the remaining areas of Town Center. The City has
completed water system planning specifically for the Town Center area that addressed the
water system’s capability to deliver fire flow and included proposed water system
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improvements for the area. The improvements shown in Chapter 9 of this water system plan
include those within the Town Center area and others throughout the system.
LAND USE
The City's present land area is approximately 2,500 acres or 4 square miles. Based on
Washington State figures, population density in Mountlake Terrace increased from 7.7
persons per acre in 1990 to 8.3 persons per acre in 2007. In comparison, Lynnwood had a
density of 7.1 persons per acre in 2007 and Edmonds increased from 6.9 persons in 2000 to
7.2 persons per acre in 2007. The City is mostly built-out, based on current zoning.
However, some infill and redevelopment potential remains.
The higher average density in Mountlake Terrace is partially the result of the City's higher
commitment to residential development versus commercial and industrial land uses in
neighboring jurisdictions. A second explanation of higher density is related to the City's
more intensive utilization of existing developable land for residential purposes. The potential
for gaining substantial new areas of unincorporated land for development are limited because
of the City's boundary situation with Lynnwood, Brier, King County and Edmonds.
Several relatively small unincorporated areas have been annexed into the City since the last
water system plan was prepared. Few unincorporated areas exist as shown in Figure 2-3.
The City’s planning area has approximately 9 acres (less than one percent of the planning
area) of unincorporated islands within the city limits and approximately 26 acres (about 1.5
percent of the Planning Area) of unincorporated parcels outside the city limits that may be
annexed into the City.
Zoning is one means for providing adequate land area for each type of development. Zoning
limits the density of development in each area so that property can be adequately served by
public facilities such as sanitary sewer, drinking water, stormwater drainage, streets, school,
recreation, and other utilities. Ideally, zoning directs growth into the appropriate areas while
protecting existing areas and preserving property values.
Most of the City is zoned for residential use, totaling approximately 73 percent of the total
land area. Single family residential use accounts for most of this with a smaller portion
zoned for multi-family residential use. Commercial, light industrial and open space accounts
for the remaining land area.
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POPULATION
Household Trends
The average household size in Mountlake Terrace has declined over the past three decades.
The average household size, including both single family and multi-family dwellings,
declined from 3.7 persons per household in 1970 to 2.54 persons per household in 2000.
This is consistent with the trend of decreasing household size for the Snohomish County and
the nation-wide.
Existing and Future Population
From 1999 to 2007 the City’s population increased approximately two percent to 20,810
people, as shown in Table 3-1. The population in 1999 was 20,409. The City’s target
population for the year 2025 under the current Comprehensive Plan is estimated at 22,556,
which is assumed to be the City’s buildout population for the purpose of this plan. Table 3-1
below shows this future buildout population projection and an interpolated population
projection for the 6-year planning period.
Table 3-1
Historical Population and Future Projections
Year

Population
Historical

1999
2000
2001
2002
2003
2004
2005
2006
2007

20,409
20,362
20,370
20,470
20,380
20,390
20,390
20,390
20,810

Projected
2013 (6 years)
21,392
2025
22,556
2027 (20 years)
22,556
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LAND USE IMPACTS ON WATER SYSTEM PLANNING
Since the City is mostly built-out, planning of future water system improvements will be
mostly focused on replacements of existing infrastructure instead of water system expansion.
Expansion will be limited to the small number of undeveloped parcels and the small areas of
potential annexation.
Future changes in land use may impact currently planned water system improvements, where
fire flow requirements increase as a result of land use changes. As this occurs, the City will
evaluate the fire flow capability of the water system and identify appropriately sized water
mains and other improvements to meet the new requirements.
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4
Water Demands
INTRODUCTION
The planning efforts of the City rely on a thorough analysis of water system demands. The
analysis identifies current demands to determine if the existing water system can effectively
provide an adequate quantity of water to its customers under conditions of peak water use, in
accordance with federal and state laws. A future demand analysis identifies projected
demands to determine the quantity of water needed for both existing customers and future
customers of the water system.
Water demands vary throughout the day and over the course of the year. The following
factors have the greatest impact on water demand levels in a public water system: 1)
population, 2) weather, and 3) water use classification. Population and weather have the
largest impact on water system demands. Population growth will typically increase the
annual demand. High temperature has a tendency to increase the demand over a short period
of time. Population does not solely determine demand because different populations use
varying amounts of water. The use varies based on the number of users in each type of
customer class, land use density, and irrigation practices. Water conservation efforts will
also impact demands and can be used to accommodate a portion of system growth without
increasing a system's supply capacity.
Water system demands are used to determine the size of storage reservoirs, supply facilities,
water mains, and treatment facilities. Several different types of demands were analyzed and
are addressed in this chapter, including: average day demand, peak day demand, peak hour
demand, fire flow demand, future demands, and a conservation demand reduction forecast.
This chapter also identifies the City’s water use data collection requirements and current
compliance status.
Certificate of Water Availability
In accordance with the requirements of the Growth Management Act (GMA), a building
permit cannot be issued until water is available. A "Certificate of Water Availability"
(CWA) is issued by the City if there is sufficient water supply to meet the domestic water
service and fire flow requirements of the applicant’s proposed project. The requirement for
providing evidence of an adequate water supply was codified in 1990 under Title 19.27.097
of the Revised Code of Washington (RCW) in the Building Code Section. To assist
governments with implementing these requirements, the Department of Health has developed
a handbook titled Guidelines for Determining Water Availability for New Buildings.
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CURRENT POPULATION AND SERVICE CONNECTIONS
Residential Population Served
The City provided water service to an average of 5,812 customer accounts in 2007. Of these
approximately 5,049 (87 percent) were single family residential accounts, 361 (6 percent)
were multi-family residential accounts, 248 (4 percent) were commercial accounts, and 154
(3 percent) were irrigation.
Water Use Classifications
The City has divided all water customers into four different classes for billing purposes. The
four classes of water customers consist of single family residential, multi-family residential,
commercial and irrigation accounts. The irrigation class includes both residential and
commercial irrigation accounts. The demand analysis that follows is based on the water use
of the four water customer classes.
EXISTING WATER DEMANDS
Water Consumption
Water consumption is the amount of water used by all customers of the system, as measured
by the customers’ meters. Table 4-1 shows the historical average number of connections,
average annual consumption, and average daily consumption per connection of each
customer class within the City from 2001 through 2007.
The City’s single family residential accounts represent approximately 87 percent of all
accounts, but only 53 percent of total system consumption. This is due to the lower
consumption per connection of the single family residential customers as compared to the
other customers.
As shown in Table 4-1, single family residential customers use an average of approximately
172 gallons per day per connection, multi-family customers use an average of approximately
1,147 gallons per day per connection, commercial customers use an average of approximately
817 gallons per day per connection, and irrigation use averages approximately 1,133 gallons
per day per connection. The higher consumption of customers other than single family
customers is expected, since these customers include multi-family residential customers
where one connection typically serves several units, and commercial customers that include
some of the system’s largest water users.
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Table 4-1
Average Annual Metered Consumption and Service Connections
Customer Class
Year

Single Family

Multi-Family

Commercial

Irrigation

Totals

Average Number of Connections
2001

5,025

345

235

130

5,735

2002

5,105

340

232

134

5,812

2003

5,005

347

232

135

5,720

2004

4,842

344

222

133

5,541

2005

5,050

356

236

146

5,788

2006

5,045

358

246

152

5,801

2007

5,049

361

248

154

5,812

Average Annual Consumption (1000 gallons)
2001

327,015

180,933

71,205

41,826

620,980

2002

330,904

149,907

67,627

58,519

606,957

2003

338,618

145,526

71,555

68,599

624,298

2004

318,549

137,513

72,637

57,313

586,012

2005

298,662

134,934

71,592

52,873

558,062

2006

308,329

140,569

70,669

72,756

592,324

2007

285,969

134,924

66,296

55,006

542,194

Average Daily Consumption Per Connection (gal/day/conn)
2001

178

1,436

829

883

2002

178

1,209

798

1,193

2003

185

1,148

844

1,389

2004

180

1,095

898

1,178

2005

162

1,039

831

993

2006

167

1,075

787

1,316

2007

155

1,024

733

981

Average

172

1,147

817

1,133

Table 4-2 shows the water users that used the most water in 2007. The total water
consumption of these 20 water users represented approximately 14 percent of the system’s
total consumption in 2007. The list of users in the table primarily consists of apartment
complexes, schools, City facilities, businesses, and irrigation.
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Table 4-2
2007 Largest Water Users
Name

Address

Water Use Type Annual Consumption (gals)

Edmonds School District

21801 44th Ave W

Irrigation

7,449,000

City of Mountlake Terrace

5303 228th St. SW

Domestic

6,215,000

Mountlake Terrace Plaza

23303 58th Ave West

Domestic

5,005,000

Lakeside Apartment

6002 Saint Albion Way

Domestic

4,930,000

Andorra Estates

22815 Lakeview Dr.

Domestic

4,509,000

Premera Blue Cross

7007 220th Street SW

Domestic

4,385,000

Andorra Estates

22817 Lakeview Dr.

Irrigation

4,324,000

Puget Sound Kidney Center

21309 44th Ave W

Domestic

4,079,000

AA Party Rental

6404 216th St. SW

Domestic

3,849,000

Hardy Golf, LLC

23000 Lakeveiw Dr.

Irrigation

3,670,000

Hardy Golf, LLC

23000 Lakeview Dr.

Irrigation

3,339,000

Creekside Village

4208 236th St. SW

Irrigation

2,963,000

Premera Blue Cross

7005 220th St. SW

Domestic

2,843,000

Homestead Village-Motel 6

6017 244th St. SW

Domestic

2,797,000

Edmonds School District

21801 44th Ave W

Domestic

2,604,000

Byron Moore

21203 52nd Ave W

Domestic

2,579,000

Andorra Estates

22813 Lakeview Dr.

Domestic

2,427,000

Nile Temple

6601 244th St. SW

Domestic

2,259,000

SZE Geordie

21917 Highway 99

Domestic

2,241,000

City of Mountlake Terrace

5303 228th St. SW

Irrigation

2,233,000

Largest Water Users Total

74,700,000

Water System Total

542,194,452

Percent of Total

14%

Water Supply
Water supply is the total amount of water delivered to the City’s water system, as measured
by the meter at the City’s Alderwood Supply Station. Table 4-3 summarizes the total
amount of water supplied to the system from 1985 through 2007, the City’s average
population, and the calculated average day demand of the system, and the average per capita
demand.
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Table 4-3
Historical Supply and Per Capita Demands

Year

Average
Annual Supply
Population (1000 gallons)

Average Day
Demand
(gpm)

Average Demand
Per Capita
(gal/day/capita)

1985

15,900

629,339

1,197

108

1986

15,590

644,038

1,225

113

1987

16,060

716,891

1,364

122

1988

16,290

731,314

1,391

123

1989

17,590

784,616

1,493

122

1990

19,320

815,018

1,551

116

1991

19,690

794,585

1,512

111

1992

19,820

777,544

1,479

107

1993

19,880

703,248

1,338

97

1994

19,920

769,276

1,464

106

1995

20,050

795,185

1,513

109

1996

20,160

764,339

1,454

104

1997

20,360

730,299

1,389

98

1998

20,360

772,425

1,470

104

1999

20,409

744,843

1,417

100

2000

20,362

746,290

1,420

100

2001

20,370

684,111

1,302

92

2002

20,470

680,177

1,294

91

2003

20,380

697,289

1,327

94

2004

20,390

676,488

1,287

91

2005

20,390

640,176

1,218

86

2006

20,390

673,534

1,281

91

2007

20,810

632,021

1,202

83

Average 2001-2007

90

Water supply is different than water consumption in that water supply is the amount of water
put into the system and water consumption is the amount of water taken out of the system.
The amount of water supply is typically more than the amount of water consumption, due to
water system leaks and non-metered water uses, which will be described more in the next
section. Since all of the City’s water is provided by Alderwood Water District, the total
amount of water supplied in a given year is the same as the total amount of water purchased
from Alderwood Water District for the same time period.
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The City has experienced an overall trend of decreasing per capita water demand since 2000,
as shown in the above table, which is most likely the result of water conservation practices.
The City’s average per capita demand of 90 gallons per day from 2001 through 2007 will be
used later in this chapter to forecast water demands in future years, based on future
population projections.
Table 4-4 shows the average demand of each of the City’s four pressure zones, based on
2007 water demand data. Most of the water system demand is in the 570 Zone, as shown in
the table.
Table 4-4
2007 Demands by Pressure Zone
Pressure
Zone

2007
Annual Supply
(1000 gallons)

Average Day
Demand
(gpm)

Percent of
Total Demand
(%)

649

134,081

255

21.2%

570

320,743

610

50.7%

530

98,326

187

15.6%

494

78,871

150

12.5%

632,021

1,202

100%

Total

Unaccounted-for Water
The difference between the amount of metered water supply and metered water consumption
for several years is shown in Table 4-5. Unaccounted-for water is water that is supplied to
the system, but not metered or accounted for as it is taken out of the system. There are many
sources of unaccounted-for water in a typical water system including: water system leaks,
inaccurate supply metering, inaccurate customer metering, fire hydrant usage, water main
flushing, illegal water system connections or water use, and malfunctioning telemetry and
control equipment resulting in overflowing of reservoirs.
The Water Use Efficiency Rule has established a distribution leakage standard that all public
water systems must meet by July 1, 2010. Starting with data collected in 2007, distribution
system leakage must not be more than 10 percent of supply, based on a 3-year rolling
average. If this requirement is not met in the future, the City will be required to prepare and
implement a water loss control action plan, which will need to identify steps and timelines for
reducing leakage. Table 4-6 shows the estimated amount of distribution system leakage in
the City’s system in 2007. The amount shown for water main flushing and permitted hydrant
use was calculated using City maintenance records. The City will continue to collect data,
monitor all uses of water, and report annually the amount of distribution system leakage.
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Table 4-5
Metered Supply and Consumption Comparison
Total Supply Total Consumption Net Difference

Net Difference as

Year

(1000 gallons)

(1000 gallons)

(1000 gallons)

% of Total Supply

1992

777,544

690,816

86,728

11.2%

1993

703,248

583,934

119,314

17.0%

1994

769,276

662,680

106,596

13.9%

1995

795,185

640,884

154,301

19.4%

1996

764,339

646,771

117,568

15.4%

1997

730,299

616,095

114,204

15.6%

1998

772,425

645,241

127,184

16.5%

1999

744,843

623,504

121,339

16.3%

2000

746,290

not available

not available

not available

2001

684,111

620,980

63,131

9.2%

2002

680,177

606,957

73,220

10.8%

2003

697,289

624,298

72,991

10.5%

2004

676,488

586,012

90,476

13.4%

2005

640,176

558,062

82,114

12.8%

2006

673,534

592,324

81,210

12.1%

2007

632,021

542,194

89,827

14.2%

Average 2001-2007

11.8%

Table 4-6
2007 Estimated Distribution System Leakage
Total Amount
Description

(1000 gallons)

A. Total Purchased Supply

632,021

B. Total Metered Consumption

542,194

C. Estimated Authorized Uses (Water Main Flushing, Permitted Hydrant Use)

17,498

Distribution System Leakage (A-(B+C))1

72,328

Distribution System Leakage as % of Total Purchased Supply

11.4%

1. Amount show n for distribution system leakage may be due to leakage, meter inaccuracies, reservoir overflow s,
illegal w ater use, and other uses not identified above.
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Equivalent Residential Units
The demand of each customer class can be expressed in terms of equivalent residential units
(ERU’s) for demand forecasting and planning purposes. One ERU is equivalent to the
amount of water used by a single family residence. The number of ERU’s represented by the
demand of the other customer classes is determined from the total demand of the customer
class and the demand per ERU from the single family residential demand data.
Table 4-7 presents the computed number of ERU’s for each customer class from 2001
through 2007. The demands based on supply data that was computed from the consumption
of each customer class and the average amount of unaccounted-for water from each year.
Table 4-7
Equivalent Residential Units (ERU’s)

Year

Average
Number of
Connections

Average Annual
Demand
(1000 gallons)

Demand per ERU
(gal/day/ERU)

Total
ERU's

Single Family Residential
2001

5,025

360,261

196

5,025

2002

5,105

370,823

199

5,105

2003

5,005

378,209

207

5,005

2004

4,842

367,731

208

4,842

2005

5,050

342,607

186

5,050

2006

5,045

350,603

190

5,045

2007

5,049

333,346

181

5,049

195

5,057

Average

Multi-Family Residential
2001

345

199,328

196

2,780

2002

340

167,991

199

2,313

2003

347

162,540

207

2,151

2004

344

158,744

208

2,090

2005

356

154,789

186

2,282

2006

358

159,842

190

2,300

2007

361

157,277

181

2,382

Commercial
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2001

235

78,444

196

1,094

2002

232

75,786

199

1,043

2003

232

79,921

207

1,058

2004

222

83,851

208

1,104

2005

236

82,127

186

1,211

2006

246

80,358

190

1,156

2007

248

77,279

181

1,171
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Table 4-7 (Continued)
Equivalent Residential Units (ERU’s)

Year

Average
Number of
Connections

Average Annual
Demand
(gallons)

Demand per ERU
(gal/day/ERU)

Total
ERU's

Irrigation
2001

130

46,079

196

643

2002

134

65,578

199

903

2003

135

76,619

207

1,014

2004

133

66,162

208

871

2005

146

60,653

186

894

2006

152

82,731

190

1,190

2007

154

64,119

181

971

System-Wide Totals
2001

5,735

684,111

196

9,541

2002

5,812

680,177

199

9,364

2003

5,720

697,289

207

9,227

2004

5,541

676,488

208

8,908

2005

5,788

640,176

186

9,436

2006

5,801

673,534

190

9,692

2007

5,812

632,021

181

9,573

The average demand per ERU from 2001 through 2007 was 195 gallons per day. This is
below the average single family demand for the Puget Sound area that is typically around 250
gallons per day. The City’s average demand per ERU of 195 gallons per day will be used
later in this chapter to forecast ERU’s in future years, based on estimated future demands.
Average Day Demand
Average Day Demand (ADD) is the total amount of water delivered to the system in a year
divided by the number of days in the year. Average day demand is determined from
historical water use of a system and is used to project future demands for the system.
Average day demand data is used to determine standby storage requirements for water
systems. Standby storage is the volume of a reservoir used to provide water supply under
emergency conditions when supply facilities are out of service. Water supply records from
the City’s Alderwood Supply Station were used to determine the system’s average day
demand, which is shown in Table 4-3.
Peak Day Demand
Peak Day Demand (PDD) is the maximum amount of water used throughout the system
during a 24-hour time period of a given year. Peak day demand typically occurs on a hot
summer day when outdoor irrigation is occurring throughout much of the system. In
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accordance with WAC 246-290-230 - Distribution Systems, the distribution system shall
provide fire flow at a minimum pressure of 20 psi during maximum day demand (i.e., peak
day demand) conditions. Supply facilities (i.e., supply stations, booster pump stations,
interties) are typically designed to supply water at a rate that is equal to or greater than the
system’s peak day demand.
Supply station data and reservoir data from the City’s SCADA system was analyzed to
determine the system’s peak day demand and the date that it occurred. The City’s peak day
demand of 2,420 gpm occurred on July 9, 2003, as shown in Table 4-8.
Table 4-8
Peak Day Demands and Peaking Factors
Peak Day Demand Data
Demand Type

Date

Demand
(gpm)

Average Day Demand (ADD)

2003

1,327

Peak Day Demand (PDD)
Peak Hour Demand (PHD)

July 09, 2003
July 11, 2003

2,420
3,970

Peaking Factors
Description

Factor

Peak Day Demand/Average Day Demand (PDD/ADD)

1.82

Peak Hour Demand/Peak Day Demand (PHD/PDD)

1.64

Peak Hour Demand/Average Day Demand (PHD/ADD)

2.99

Peak Hour Demand
Peak Hour Demand (PHD) is the maximum amount of water use, excluding fire flow, during a
one hour time period of a given year. In accordance with WAC 246-290-230 - Distribution
Systems, new public water systems or additions to existing systems shall be designed to provide
domestic water at a minimum pressure of 30 psi during peak hour demand conditions. Water
main sizing and analysis and equalizing storage are typically based on peak hour demand data.
A system’s peak hour demand is determined from the combined flow of water into the system
from all supply sources and reservoirs. The City’s peak hour demand of 3,970 gpm occurred
on July 11, 2003, as shown in Table 4-8. The peaking factors shown in Table 4-8 are based on
the average day, peak day, and peak hour demand data presented above. These peaking factors
are used later in the chapter in conjunction with projected average day demands to project
future peak day and peak hour demands of the system.
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Fire Flow Demand
Fire Flow Demand is the amount of water required during fire fighting as defined by
applicable codes. Fire flow requirements are established for individual buildings and
expressed in terms of flow rate (gpm) and flow duration (hours). Fighting fires imposes the
greatest demand on the water system because a high rate of water must be supplied over a
short period of time, requiring each component of the system to be properly sized and
configured to meet the most stringent demand placed on it.
General fire flow requirements were established for the different land use categories to
provide a target level of service for planning and sizing future water facilities. The general
fire flow requirement for each land use category within the City’s service area is shown in
Table 4-9. The water system analyses presented in Chapter 7 are based on an evaluation of
the water system providing sufficient fire flow in accordance with these general fire flow
requirements.
Table 4-9
General Fire Flow Requirements
Fire Flow Requirement

Flow Duration

(gpm)

(hours)

Single Family Residential

1,000 - 1,500

2

Multi-Family Residential

1,500 - 3,000

2-3

Commercial/ Office

2,500 - 4,000

2-4

Industrial

3,000 - 5,000

3-5

Public Facilities

2,500 - 4,000

2-4

Mobile Home Park

1,000 - 1,500

2

Land Use Category

FUTURE WATER DEMANDS
Basis for Projecting Demands
Future demands were calculated from the system's per capita demand data from Table 4-3
and the projected population data from Chapter 3. Future demand projections were
computed for the average and maximum population projections, with and without a further
reduction in water use from conservation. The existing per capita demand of 90 gallons per
day was used for all demand projections without water conservation. The per capita demand
was reduced to reflect the City’s water use reduction goals and used as the basis for future
water demand projections with the conservation component. The City’s Water Use
Efficiency Program, contained in Appendix G, presents water use reduction goals that reflect
the regional program goals of the City of Everett.
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Applying the City’s water use reduction goals to the existing per capita demand of 90 gallons
per day results in projected per capita demands with conservation of 85 gallons per day in the
year 2013 (6-year forecast) and 80 gallons per day in the year 2022 (20-year forecast), as
shown in Table 4-10.
Table 4-10
Future Water Demand Projections
Actual1

2006

2007

Projected

2008

2009

2010

2011

2012

Description

2013

2027

(+6 yrs) (+20 yrs)

Population Data
Population in Water Service Area

20,390 20,810 20,907 21,004 21,101 21,198 21,295 21,392

22,556

Demand Basis Data (gal/day/capita)
Avg Day Demand without Conservation

90

90

90

90

90

90

90

90

87

87

86

86

85

85

80

1,281 1,202 1,307 1,313 1,319 1,325

1,331

1,337

1,410

1,263 1,269 1,260 1,266

1,257

1,263

1,253

2,337 2,193 2,383 2,394 2,405 2,416

2,427

2,438

2,571

2,304 2,314 2,298 2,309

2,292

2,303

2,285

3,834 3,597 3,909 3,927 3,946 3,964

3,982

4,000

4,218

3,779 3,796 3,770 3,787

3,761

3,778

3,749

Avg Day Demand with Conservation

90

Average Day Demand (gpm)
Demand without Conservation
Demand with Conservation

Peak Day Demand (gpm)
Demand without Conservation
Demand with Conservation

Peak Hour Demand (gpm)
Demand without Conservation
Demand with Conservation

1 = 2006 and 2007 Peak Day Demand and Peak Hour Demand values are based on actual average day demand amounts
for the given year and the City's peaking factors, and may not represent actual peak demands for these years.

Demand Forecasts and Conservation
Table 4-10 presents the projected demands of the system each year for the next six years and
at the end of the 20-year planning period. The actual demand data from 2006 and 2007 is
also shown in the table for comparison purposes. The future average day demands were
projected based on population estimates for the given years and the estimated demand per
capita values. The future peak day and peak hour demands shown were computed from the
projected average day demands and the existing system peaking factors shown in Table 4-8.
The future demand projections are also shown with and without estimated reductions in water
use from achieving the conservation goals described earlier.
The analysis and evaluation of the existing water system with proposed improvements, as
presented in Chapters 7 and 9, is based on 20-year projected demand data without
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conservation reductions. This ensures that the future system will be sized properly to meet
all requirements, whether or not additional water use reductions from conservation are
achieved.
Table 4-11 presents the projected number of equivalent residential units (ERU’s) of the
system for 2013 and 2027. The 6-year and 20-year ERU forecasts are based on the projected
water demands from Table 4-10 and the average demand per ERU that was computed from
the actual 2001 through 2007 data, as shown in Table 4-7.
Table 4-11
Future ERU Projections

Description

2013
2027
Projected Projected
(+ 6 yrs) (+ 20 yrs)

Demand Data (gpm)
Avg Day Demand without Conservation

1,337

1,410

ERU Basis Data (gal/day/ERU)
Demand per ERU without Conservation

195

195

Equivalent Residential Units (ERU's)
Total System ERU's

9,900

10,400

WATER USE DATA COLLECTION
Requirements
In 1994, the Department of Ecology, Department of Health, and the Washington Water
Utilities Council published a document titled Conservation Planning Requirements to help
water systems plan and use water more efficiently. A part of this document identifies the
minimum data required to project future water demand and to provide a basis for evaluating
the effectiveness of conservation programs. The water use data collection requirements vary,
depending on the size of the water system. With the recent implementation of the Water Use
Efficiency Rule in January 2007, public water systems are now mandated to meet certain
requirements for water use data collection, reporting, and the efficient use of water.
Compliance
The water use data requirements for the City and the City’s compliance status in meeting
these requirements are presented below.
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Source of Supply Meter Readings
Requirement: Read meters daily. Record monthly and annual totals.
Compliance Status: Water supply to the City is provided by a single metered connection to
the Alderwood Water District water system. This supply station continuously records water
that flows into the City’s system.
Emergency Interties
Requirement: Record monthly totals of imported and exported amounts.
Compliance Status: The emergency interties with Shoreline Water District are the only
emergency interties that are currently metered. The City’s other emergency interties with
Alderwood Water District and the City of Lynnwood are manually operated valves that are
not currently metered.
Peak Day/Peak Month
Requirement: Record each year’s peak day and peak month totals.
Compliance Status: The City’s SCADA system continuously records water supply data
from the meter in the Alderwood Supply Station and reservoir level data from all three
storage facilities. This data is used by the City to compute peak day and peak month
demands.
Non-Revenue Unaccounted-for Water
Requirement: Record annual totals.
Compliance Status: The City computes non-revenue unaccounted-for water from the annual
supply, consumption, and non-revenue accounted-for water data. Distribution system
leakage is computed annually and reported in the City’s annual water quality report to
customers.
Non-Revenue Accounted-for Water
Requirement: Record annual totals.
Compliance Status: Non-revenue accounted-for water is metered water that is used for
construction projects, water main flushing, and various other purposes. The City recently
started recording water for these types of uses and provides estimates of water use for
activities that are difficult to meter.
Customer Service Meters
Requirement: a) Record monthly totals. Monthly totals may be estimated if water usage is
billed less frequently; b) Record usage for the following classes: single family, multi-family,
commercial, industrial, government, and agricultural. If different classes of users are used,
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include in water system plan, a timetable for when data will be collected for customer classes
that is consistent with the above requirements.
Compliance Status: Customer meters are separated into several meter routes and currently
read manually by City personnel. The City is planning a system-wide upgrade of customer
meters to an automatic meter reading (AMR) system that will provide advanced capabilities
for data collection, water use efficiency, and usage reporting.
Population Served
Requirement: Record annually the estimated number of customers and connections served
in the residential classes and the number of connections served in each of the other classes.
Compliance Status: The City has been recording the total population and connections along
with annual water usage.
Economic Data
Requirement: Record existing water rates for each customer class.
Compliance Status: The City has established water rates for each customer class. The
existing water rates information is contained in the financial chapter of this plan.
Conservation Data
Requirement: Record annually the type of measure, the level of implementation, the
duration of the measure, and the date at which they began.
Compliance Status: The City’s involvement in water conservation is documented in the
Water Use Efficiency Program, which is included in Appendix G.
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Policies and Design Criteria
INTRODUCTION
The City of Mountlake Terrace (City) provides water service for Mountlake Terrace residents
according to the design criteria, laws, and policies that originate from the following sources,
listed in descending order starting with those with the broadest authority.
Agency

Design Criteria/Laws/Policies

U.S. Department of Health & Human Services

Federal Regulations

U.S. Environmental Protection Agency

Federal Regulations

Washington State Department of Health

State Regulations

Washington State Department of Ecology

State Regulations

Snohomish County Council

County Regulations

Mountlake Terrace City Council

Administrative Policies

American Water Works Association

Design Criteria

These laws, design criteria, and policies guide the City's operation and maintenance of the
water system on a daily basis and guide planning for growth and improvements. The overall
objective is to ensure the City provides high quality water service at a minimum cost to its
customers. They also set the standards that the City must meet to ensure the water supply is
adequate to meet existing and future water demands. The system's ability to meet these
demands is detailed in Chapter 4 and the proposed improvements are identified in Chapter 9.
The highest three governmental entities establishing policies and laws – U.S. Government,
Washington State, and Snohomish County Council – establish requirements in statutes,
regulations, or ordinances. The Mountlake Terrace City Council and Mayor adopt policies that
cannot be less stringent or in conflict with those established by governments above them. The
City's policies take the form of ordinances, memoranda, operation procedures, and engineering
standards, many of which are summarized in this chapter.
The policies and design criteria presented in this chapter are organized into the following
categories: supply, customer service, facilities, finance, and organization.
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SUPPLY POLICIES
Water Quality
• The City will pursue steps to meet or exceed all water quality laws and standards.
• The City will take all reasonable measures to protect its system.
Cross-Connection Control
• The City has a responsibility to protect the public water system from contamination due to
cross-connections. Cross-connections, which can be eliminated, will be eliminated.
• The City has a cross-connection control program for eliminating cross-connections. A
description of the program is contained in Appendix H.
• The City will comply with the backflow prevention assembly installation and testing
requirements as indicated in WAC 246-290-490 and as published in the manual titled Cross
Connection Control Manual Accepted Procedure and Practice, Pacific Northwest Section,
American Water Works Association (AWWA).
• The City has staff that is certified for backflow prevention and testing.
Water Quantity
• The City will plan for at least 20 years into the future to ensure a sufficient quantity of
supply.
• The City will ensure that the capacity of supply stations, pump stations and transmission
mains are sufficient to meet the peak day demand of the system.
Conservation
• The City will promote the efficient and responsible use of water and will conserve water
during a water shortage.
• The City has a water conservation plan. A copy of the City of Mountlake Terrace Water
Conservation Plan is contained in Appendix G.
Regional Participation
• The City will participate in regional supply activities to reduce cost of service, improve the
system's reliability, and improve water quantity and quality.
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CUSTOMER SERVICE POLICIES
Water Service and Service Connections
• The City will plan to provide potable water service to all people within the city limits and
designated water service area, provided all policies related to service can be met.
• Water system extensions required to provide water service to proposed developments will
be approved by the Public Works Department and must conform to the City’s adopted
design criteria, construction standards and specifications, as shown in the City’s Water
System Construction Standards contained in Appendix I. All costs of the extension will be
borne by the developer.
• Requests for new water service will be processed by the City’s permit coordinator(s) in the
Development Services Department. Once applications are received by the permit
coordinator, the location of the proposed service will be reviewed to ensure it is within the
City’s retail water service area and will be evaluated to determine fire flow availability,
meter size and improvements necessary for adequate water pressure, fire flow, looping or
extensions. New water service applications will be processed within the timeframe for
providing review and approval of civil site plans.
• The City evaluates the capacity of supply, storage and distribution/transmission every six
years during the water system plan update process to ensure the system can provide
adequate water service to both existing and future water customers.
• Delays resulting from non-technical conditions that affect the City’s ability to provide new
water service will be the responsibility of the applicant. These conditions include, but are
not limited to, environmental assessments, local ordinances and annexation procedures.
• Time extensions in regards to water availability will be granted in accordance with the
associated building permit requirements. Development projects are typically permitted for a
180 day period. An extension of an additional 180 days is available upon request prior to
the expiration of the original 180 day period. When extensions are denied, a written notice
of appeal, together with an appeal filing fee, may be submitted to the permit coordinator.
• Disputes received by the City are routed to the appropriate department and resolved.
Disputes not resolved by City staff are forward to the City Council and if necessary, the
City’s legal counsel.
• Service to areas outside of the City limits without annexation requires an annexation
agreement. Service will be coordinated with adjacent purveyors and the Department of
Health, and evaluated on a case by case basis by the City Council. Water service to these
areas shall be in compliance with Snohomish County’s adopted land use plan, zoning and
development regulations.
Annexations
• Require annexation to the City or an annexation agreement before providing City services
to unincorporated areas
• Areas annexed without existing municipal supply will be served by the City.
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• Areas annexed with existing municipal supply must meet the City’s water system standards.
• The City will follow state guidelines in the assumption of facilities in annexation areas.
Temporary Services
• Temporary water service must meet all City standards for water service.
Emergency Service
• Compliance with standards may be deferred for emergency water service.
• Policy criteria may be waived for emergency service.
Planning Boundaries
• Mountlake Terrace will comply with the existing water supply agreement with Alderwood
Water District in assuming portions of adjacent water systems as a result of City annexation.
FACILITY POLICIES
This section describes policies and design criteria used in planning for water system
replacements, extensions, and future improvements.
Pressure
• The City will endeavor to maintain a minimum pressure of 40 pounds per square inch (psi)
at customer meters during normal demand conditions, excluding a fire or emergency.
• The City will endeavor to maintain a minimum pressure of 30 psi at customer meters during
all demand conditions, excluding a fire or emergency.
• During fire conditions, the minimum pressure at customer meters and throughout the
remainder of the system is 20 psi.
• The City will endeavor to maintain a maximum pressure of 120 psi at system meters during
normal demand conditions, excluding pressure surges. Individual residences are
responsible for reducing pressures over 80 psi.
• During a failure of any part of the system, the maximum pressure shall not exceed 150 psi.
Pipeline Velocities
• Under normal demand conditions, the velocity of water in a water main should be less than
5 feet per second (fps).
• Under emergency conditions, such as a fire and for design purposes, the velocity of water in
a water main may not exceed 8 fps.

07-0884.101
8.7.2009

Page 5-4
Murray, Smith & Associates, Inc.

Comprehensive Water System Plan
City of Mountlake Terrace

CHAPTER 5

POLICIES AND DESIGN CRITERIA

Storage Facilities
• Storage within the distribution system must be of sufficient capacity to supplement supply
when demands are greater than the supply capacity (equalizing storage) and still maintain
sufficient storage for normal operation (operational storage), fire suppression (fire flow
storage), and other emergency conditions (standby storage).
• Equalizing storage must be stored above the elevation that yields a 30 psi service pressure
to the highest service in the zone.
• Standby storage must be stored above the elevation that yields a 20 psi service pressure to
the highest service in the zone.
• Fire flow storage must be stored above the elevation that yields a 20 psi service pressure to
the highest service in the zone.
• The City will provide sufficient standby storage for an emergency condition in which a
major supply source is out of service. The volume of storage will be sufficient to maintain
uninterrupted supply to the system during the emergency condition.
• The City will provide sufficient storage for a fire condition equal to the system’s maximum
fire flow demand and the required duration.
• Storage facilities will be located in areas where they will satisfy the following requirements:
o Minimize fluctuations in system pressure during normal demands.
o Maximize use of the storage facilities during fires and peak demands.
o Improve the reliability of supply to the City.
o The City shall have high-water level and low-water level alarms at the Operations and
Maintenance office.
o A water level indicator shall be located at the Operations and Maintenance office.
Transmission and Distribution Mains
• Where practical, transmission and distribution mains shall be looped to increase reliability
and fire flow capacity and decrease head losses.
• All mains shall comply with the generally recognized design criteria from the AWWA and
Department of Health guidelines that follow:
o All new construction shall be in accordance with City standard specifications and
details.
o Distribution system design assumes that adequately sized service lines will be used. All
residential service lines will be 3/4” or larger. Service lines will be the same size as the
meter or larger.
o The minimum diameter of distribution mains shall be 6 inches. The minimum diameter
of distribution mains providing fire flow shall be 6 inches if looped and 8 inches for
dead-end mains. The portion of the dead-end water main that does not provide supply
to the fire hydrant may be less than 8 inches.
o All new distribution mains shall be sized by a hydraulic analysis.
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o All new mains providing fire flow shall be sized to provide the required fire flow at a
minimum residual pressure of 20 psi and maximum pipeline velocity of 8 feet per
second during peak day demand conditions.
o All new water mains will be ductile iron pipe.
o Valve installations shall satisfy the following criteria:
- Zone valves shall be located at all pressure zone interfaces to allow future pressure
zone re-alignment without the need for additional pipe construction.
- Isolation valves shall be installed in the lines to allow individual pipelines to be shut
down for repair or installing services. Unless it is impractical to do so, the distance
between isolation valves shall not exceed 350 feet. A minimum of three valves shall
be provided per cross, and two valves per tee.
- Combination air/vacuum release valves shall be placed at all high points or
“crowns” in all pipelines.
- Individual service pressure reducing or check valves must be installed in all new
customer service lines in the City. The pressure-reducing valves protect customers
from high pressures in case a pressure-reducing station fails. Check valves prevent
hot water tanks from emptying into the transmission main when the main is empty
and prevent contamination of the system mains caused by possible cross-connections
in the customer's pipes or fixtures.
o Fire hydrant installations shall satisfy the following criteria:
- Fire hydrants serving detached single family dwellings or duplex dwellings on
individual lots shall be located not more than 700 feet on center such that all single
family lots are within 350 feet from a fire hydrant, as measured along the path of
vehicular access.
- Fire hydrants serving any use other than detached single family dwellings or duplex
dwellings on individual lots shall be located not more than 300 feet on center and
shall be located so that at least one hydrant is located within 150 feet of all
structures, but not closer than 50 feet, unless approved by the Mountlake Terrace
Fire Department.
- Fire hydrant run piping longer than 50 feet shall be 8-inch diameter pipe.
- The Mountlake Terrace Fire Department will review all proposed fire hydrant
installations to ensure the correct number and spacing of fire hydrants for each
project.
- Cross-connection control shall conform to WAC 246-290-490 and the accepted
practices and procedures of the Pacific Northwest Section of the AWWA and City
ordinances.
o Distribution system check valve installations shall be designed to provide nearby fire
hydrants or blow-off assemblies and valves to effectively flush the system in the area of
the check valve.
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Supply and Booster Pump Stations
• All existing and future booster pump stations shall be modified/constructed to comply with
the following minimum standards:
o All structures shall be non-combustible, where practical.
o All buildings shall have adequate heating, cooling, ventilation, insulation, lighting, and
work spaces necessary for on-site operation and repair.
o Sites shall be fenced to reduce vandalism and City liability where appropriate.
o Each station shall be equipped with a flow meter and all necessary instrumentation to
assist personnel in operating and troubleshooting the facility.
o Emergency power capability shall be provided to at least one booster pump station
supplying each pressure zone.
• Pumps shall be operated automatically with flexibility in pump start/stop settings.
• Stations shall be operated with the provision for at least two methods of control, to
minimize system vulnerability.
• Manual override of stations shall be provided for and located at the Operations and
Maintenance office.
• Stations shall be monitored with alarms for the following conditions:
o Pump started automatically or manually.
o Power phase failure.
o Communication link failure.
o Water in structure.
o Low suction pressure.
o High discharge pressure.
• Stations shall have the following indicators.
o Local flow indication and totalizing.
o Flow indication and totalizing at the Operations and Maintenance office.
o Recording of combined supply flow to the system.
• Booster pump stations shall be placed wherever necessary to fulfill the following criteria:
o Provide supply redundancy to a pressure zone.
o Improve the hydraulic characteristics of a pressure zone.
o Maximize storage availability and transmission capacity.
o Improve water quality (i.e. increase circulation).
Pressure Reducing Stations
• All pressure-reducing valves shall be placed in vaults that are large enough to provide
ample work space for field inspection and valve repair.
• Vaults shall drain to daylight or be equipped with sump pumps to prevent vault flooding.
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• Pressure relief valves shall be provided on the low-pressure side of the pressure-reducing
valves to prevent system overpressurizing in case of a pressure reducing valve failure.
Pressure relief valves may be placed in separate vaults.
Control
• The City's control system must be capable of efficiently operating the water system's
components in accordance with this water system plan and in response to reservoir levels,
system pressures, abnormal system conditions, electrical power rate structure, and water
costs.
Maintenance
• Facility and equipment breakdown is given highest maintenance priority. Emergency
repairs shall be made even if overtime labor is involved.
• Equipment shall be replaced when it becomes obsolete.
• Worn parts shall be repaired, replaced, or rebuilt before they represent a high failure
probability.
• Spare parts shall be stocked for all equipment items whose failure will impact the ability to
meet other policy standards.
• Equipment that is out of service shall be returned to service as soon as possible.
• A preventive maintenance schedule shall be established for all facilities, equipment and
processes.
• Tools shall be obtained and maintained to repair all items whose failure will impact the
ability to meet other policy standards.
• Dry, heated shop space shall be available for all maintenance personnel to maintain
facilities.
• All maintenance personnel shall be trained in the procedures and techniques necessary to
efficiently perform their job descriptions.
• Maintenance shall be performed by the water maintenance staff and supervised by the Field
Supervisor.
• Written records and reports will be maintained on each facility and item of equipment
showing operation and maintenance history.
Joint Use
• All joint use facilities (with other public water systems) must comply with Public Works
Department policy and design standards.
• All joint use facilities will be maintained by the Operations and Maintenance Department.
• Joint use facilities will be pursued only in those areas that improve reliability or reduce
costs.
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FINANCIAL POLICIES
General
• The City will set rates that comply with standards established by the AWWA.
• Rates and additional charges will be:
o Cost-based rates that recover current, historical, and future costs associated with the
City's water system and services.
o Equitable charges to recover costs from customers commensurate with the benefits they
receive.
o Adequate and stable source of funds to cover the current and future cash needs of the
City.
• Existing customers of the City will pay the direct and indirect costs of operating and
maintaining the facilities through user rates. In addition, the user rates will include debt
service incurred to finance the capital assets of the City.
• New customers seeking to connect to the water system will be required to pay a connection
charge for an equitable share of the historical cost of the system and for the system's capital
improvement plan (CIP). Connection charge revenues will be used to fund the CIP in
conjunction with rate revenue.
• New and existing customers will be charged for extra services through separate ancillary
charges based on the costs to provide the services. Ancillary charges can increase
equitability and increase operating efficiency by discouraging unnecessary demand for
services. The charges should be reviewed regularly and updated annually based on
increases in the Consumer Price Index for the Seattle area. Revenue from ancillary charges
will be used to finance annual operations and maintenance.
• The City will maintain information systems that provide sufficient financial and statistical
information to ensure conformance with rate-setting policies and objectives.
• User charges must be sufficient to provide cash for the expenses of operating and
maintaining the system. To ensure the fiscal and physical integrity of the utility, each year
an amount should also be set aside and retained for capital expenditures, which will cover
some portion of the depreciation of the physical plant. The amount may be transferred from
the Maintenance Fund to the Construction Fund for general purposes or for specific
purposes.
• A Working Capital Reserve will be maintained to cover unanticipated emergencies, bad
debts, and fluctuations in cash flow. The City will maintain a cash reserve for the
maintenance and the construction funds.
• Water rates will be based on either the Base-extra Capacity Method or the Commoditydemand Method. Both methods strive to equitably charge customers with different service
requirements based on the cost of providing the water service. Service requirements relate
to the total volume of water used, peak rates of use, and other factors.
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• Fees and charges are calculated for the service area as a whole. Rates will be the same
regardless of service location for existing customers. Rates charged in annexed areas will
be evaluated on an individual basis.
Connection Charges
• Owners of properties that have not been assessed, charged, or borne an equitable share of
the cost of the water system, shall pay prior to connection to a water main, one or more of
the following connection charges:
o Latecomers Fees: Latecomers fees are negotiated with developers and property owners;
they provide for the reimbursement of a pro rata portion of the original cost of water
system extensions and facilities.
o Connection Charge: The connection charge shall be assessed against any property that
has not participated in the development of the water system including the supply
stations, pump stations, reservoirs, and transmission mains. Meter charges (or hookup
fees) are additional in order to recover the cost of meter and service line installation.
o Developer Extension Charges: These charges are for the administration, review and
inspection of a developer extension project.
ORGANIZATIONAL POLICIES
Staffing
• Personnel certification will comply with state standards. The Public Works Superintendent
and Field Supervisor shall be certified as required by state law.
• The Water Department will promote staff training.
Relationship with Other Departments
• Administrative Services is responsible for customer billing, payment collection, project cost
accounting, and fund activity reporting.
• Administrative Services is responsible for employee records, union labor negotiations, and
salary schedules.
• The Fire Department uses water utility facilities for fire protection and establishes fire flow
requirements.
• The Fire Department is responsible for emergency responses to hazardous events at water
system facilities.
• Community and Economic Development Department is responsible for reviewing and
approving applications for new service and fire system installation.
• The Police Department is responsible for enforcing violations of City water ordinances.
• The Fire Department is responsible for hydrant fire flow testing.
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• The Fire Department is responsible for hydrant fire flow testing.
• Fire hydrant testing is performed jointly by the Fire Department and the Water Department.
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6
Water Source and Quality
OVERVIEW
The primary objectives of a water system are to supply a sufficient quantity of water to meet
customer demands and to deliver high quality water. This chapter addresses the second
objective by discussing the City’s existing water source, water quality requirements, and
water quality monitoring.
Supply Description
The City purchases all of its water from the Alderwood Water District, which in turn
purchases it from the City of Everett, the regional water supplier of Snohomish County. The
supply of wholesale water from the Alderwood Water District to the City is provided under
the terms of the 1978 Water Supply Agreement and its subsequent amendments. The
agreement states that “The District agrees to deliver peak day water needed by the City…” at
the existing supply station located at 212th Street SW and 44th Avenue West. Peak day
water is defined in the agreement as “the 24-hour average flow rate for any maximum usage
day during a calendar year.” The agreement also states “If the District’s supply is limited by
Everett, the City’s supply will be limited in the same proportion as the entire District will be
limited.” It further states “The District only warrants the quality in the water delivered to the
City to be at least equal to the quality of water delivered to the District by the City of
Everett…”. Therefore, the quality of water entering the City of Mountlake Terrace system is
dependent upon the City of Everett’s treatment of the water source and the ability to maintain
high quality water through the City of Everett and Alderwood Water District conveyance
systems.
WATER SOURCE
Description
The Everett raw water supply originates in the Spada Reservoir created by the Culmback
Dam on the Sultan River, approximately 25 miles east of Everett. The raw water passes
through the Snohomish County PUD No. 1 Power House prior to entering the Chaplain
Reservoir. The water from this reservoir is delivered to the Everett Water Filtration Plant
prior to delivery to the City of Everett, Alderwood Water District, the City of Mountlake
Terrace, and several other water systems in Snohomish County.
Source Water Quality
In the past, the supply of water from the City of Everett was limited to treatment consisting of
sedimentation, screening, and chlorination due to the high quality of its source. However, it
became necessary to construct a filtration plant in 1983 due to the increase in watershed use
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and more stringent water quality regulations. In addition to the chlorination and fluoridation
of the water at the Everett filtration plant, the water is also chlorinated by the Alderwood
Water District at the District’s reservoir sites. This ensures a sufficient chlorine residual
throughout the distribution system. Source water quality has been good in the past and
should continue to meet all of the mandated water quality requirements with the Everett
Water Filtration Plant and the disinfection program at the Alderwood Water District.
DRINKING WATER REGULATIONS
Overview
The quality of drinking water in the United States is regulated by the Environmental
Protection Agency (EPA). Under provisions of the Safe Drinking Water Act (SDWA), the
EPA is allowed to delegate primary enforcement responsibility for water quality control to
each state. The Department of Health (DOH) is the agency responsible for implementing and
enforcing the drinking water regulations in the State of Washington. For the State of
Washington to maintain primacy (delegated authority to implement requirements) under the
SDWA, the state must adopt drinking water regulations that are at least as stringent as the
federal regulations. To meet these requirements the State, in cooperation with DOH, has
published drinking water regulations that are contained in Chapter 246-290 of the
Washington Administrative Code (WAC).
Safe Drinking Water Act
The Safe Drinking Water Act (SDWA) was enacted in 1974, as a result of public concern
about water quality. The SDWA sets standards for quality of drinking water and requires
water treatment, if these standards are not met. The SDWA also sets water testing schedules
and methods that water systems must follow. In 1986, the SDWA was amended as a result of
additional public concern and frequent contamination of groundwater from industrial
solvents and pesticides. The 1986 Amendments require water systems to monitor and treat
for a continuously increasing number of water contaminants identified in the new federal
regulations. EPA regulated approximately 20 contaminants between 1974 and 1986. The
1986 Amendments identified 83 contaminants that EPA was required to regulate by 1989.
Implementation of the new regulations was marginally successful and slow, so the SDWA
was amended again and re-authorized in August of 1996.
WATER QUALITY MONITORING
Monitoring Requirements
Water quality monitoring requirements are contained in WAC 246-290-300. The City of
Everett provides source water quality monitoring for its surface water source. The City of
Mountlake Terrace provides the required water quality monitoring of its distribution system.
In accordance with section (2)(b) of WAC 246-290-300, the City of Mountlake Terrace must
comply with the following monitoring requirements because it receives completely treated
water from another public water system:
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1.

Collect coliform samples in accordance with section (3) of WAC 246-290-300. In
summary, this consists of:
a)
Collecting a minimum of 20 coliform samples per month based on the
population served and submitting the samples to a certified laboratory for
analysis. Collect and submit additional samples as required when a coliform
sample is determined invalid.
b)
Preparing a Coliform Monitoring Plan and update it as necessary.

2.

Perform distribution system residual disinfectant concentration monitoring in
accordance with section (6) of WAC 246-290-300. As a minimum, the residual
disinfectant concentration within the distribution system shall be measured at the same
time and location that a routine or repeat coliform sample is collected or daily,
whichever is greater.

3.

Collect disinfectant byproduct samples in accordance with section (6) of WAC 246290-300.

4.

Collect samples for lead and copper monitoring in accordance with section (5) of
WAC 246-290-300 and as required under 40 CFR 141.86, 141.87, and 141.88.

If unsatisfactory samples from the above monitoring are detected, the City must follow the
procedures in WAC 246-290-320 for repeat sampling, Department of Health notification, and
customer notification.
The City documents the results of water quality testing and summarizes the results in an
annual report to customers to comply with the Consumer Confidence Report requirements
that have been in effect since 1998. A copy of the City’s latest annual water quality report is
included in Appendix J.
Monitoring Status
The City has been in compliance with all monitoring requirements for the past several years.
A summary of the City’s compliance status for the monitoring requirements identified above
is presented below.
Coliform Monitoring
The City collects a minimum of 20 samples each month from different locations throughout
the distribution system and submits the samples to a certified laboratory for coliform testing.
The City started installing dedicated water quality monitoring stations in 1999 and completed
the last station in 2001. Since then, all routine coliform samples have been collected from
these stations, as reflected in the Coliform Monitoring Plan in Appendix K.
All coliform monitoring results for the years 2000 through 2006 were satisfactory for the
presence of coliforms except for one sample collected on August 12, 2003. Subsequent
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repeat sampling at the same address and at adjacent single family addresses came back
satisfactory.
Residual Disinfectant Concentration Monitoring
In accordance with WAC 246-290-662, the minimum residual disinfectant concentration
entering the distribution system shall be at least 0.2 mg/L. Samples taken within the
distribution system are required to have a residual disinfectant concentration that is detectable
in at least 95 percent of the samples taken each calendar month. The results of the residual
disinfectant concentration monitoring must be reported to DOH using DOH approved forms
within ten days after the end of each month, unless otherwise directed by DOH.
The samples collected from the City’s distribution system for coliform monitoring are also
analyzed for residual disinfectant concentration. Samples collected from 2000 through 2006
had a chlorine residual that was typically between 0.4 and 0.6 mg/L. The highest level
during the seven year period was 1.17 on December 5, 2006. The lowest level during the
same period was 0.06 on August 1, 2000.
Disinfectant Byproduct Monitoring
In the past, the City has collected a minimum of one sample every three months from the end
of the distribution system for analysis of total trihalomethanes (TTHM). The results of past
samples collected from 2000 to 2006 indicate total trihalomethane levels ranging from 0.020
mg/L to 0.053 mg/L. Therefore, the City did not exceed the maximum contaminant level
(MCL) of TTHM, which is 0.08 mg/L.
Since the implementation of the Stage 2 Disinfection Byproducts Rule (DBPR) in 2006, the
City has been required to perform additional monitoring and reporting of disinfectant
byproducts in the distribution system. The Stage 2 DBPR focuses on monitoring and
reducing concentrations of two classes of disinfection byproducts, consisting of total
trihalomethanes (TTHM) and five haloacetic acids (HAA5). The Stage 2 DBPR requires
water systems to determine locations within the distribution system with the highest averages
of TTHM and HAA5. The City prepared a Standard Monitoring Plan as part of the Initial
Distribution System Evaluation (IDSE) that outlined the City’s approach for collecting one
year of TTHM and HAA5 data at a specified frequency and at locations to characterize these
contaminants levels in the system. The City has completed sampling under this plan and the
required follow-up reporting of data.
Lead and Copper Monitoring
The Lead and Copper Rule identifies “action levels” for both lead and copper. The action
level for lead is greater than 0.015 mg/L. The action level for copper is greater than 1.3
mg/L. If the 90th percentile concentration of either lead or copper from the group of samples
exceeds these action levels, a corrosion control study must be undertaken to evaluate
strategies and make recommendations for reducing the lead or copper concentration below
the action levels.
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The City of Mountlake Terrace participates in the City of Everett regional lead and copper
monitoring program, which involves the collection of samples by the City of Everett for all
water systems that use Everett water. The City of Everett obtained samples from locations
within the Mountlake Terrace water service area in October 2000 and September 2003. The
results of lead and copper monitoring within the City’s water system during the 2000
monitoring period indicated lead concentration levels ranging from less than 0.001 mg/L to
0.004 mg/L and copper concentration levels ranging from 0.025 mg/L to 0.137 mg/L. The
subsequent round of lead and copper monitoring within the City’s water system during the
2003 monitoring period indicated lead concentration levels ranging from less than 0.001
mg/L to 0.009 mg/L and copper concentration levels ranging from 0.004 mg/L to 0.363
mg/L, all below the action levels.
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Water System Analysis
INTRODUCTION
This chapter presents the analysis of the City of Mountlake Terrace (City) existing water
system. The water system was analyzed to determine its ability to meet policies and design
criteria under both existing and future water demand conditions. A description of the water
system facilities and their current operation is presented in Chapter 2. Water system capital
improvements that resolve the deficiencies identified in this chapter are presented in
Chapter 9. The last section of this chapter presents the existing system capacity analysis
that was performed to determine the maximum number of equivalent residential units
(ERUs) that can be served by the City’s water system.
PRESSURE ZONES
The ideal static pressure of water supplied to customers is between 40 and 80 psi. Pressures
within a water system’s distribution system are commonly as high as 120 psi, requiring
pressure regulators on individual service lines to reduce the pressure to 80 psi or less. It is
difficult for the City’s water system, and most others, to maintain distribution pressures
between 40 and 80 psi, primarily due to the topography of the water service area.
Table 7-1 lists each of the City’s four pressure zones, the highest and lowest elevation served
in each zone, and the minimum and maximum distribution system pressures within each
zone, based on maximum static water conditions (full reservoirs and no system demands).
The City is currently providing water at pressures of at least 40 psi throughout the entire
water system, as shown in the table. Water services with pressures greater than 80 psi are
required to have individual pressure reducing valves to reduce the pressure to 80 psi or less.
Table 7-1
Minimum and Maximum Distribution System Pressures
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Pressure
Zone

Highest
Elevation
Served
(feet)

Static Pressure
At Highest
Elevation
(psi)

Lowest
Elevation
Served
(feet)

Static Pressure
At Lowest
Elevation
(psi)

649

516 ft

58 psi

400 ft

108 psi

570

471 ft

43 psi

302 ft

116 psi

530
494

431 ft
402 ft

43 psi
40 psi

266 ft
286 ft

114 psi
90 psi
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ALDERWOOD SUPPLY STATION
This section evaluates the City’s supply station to determine if it has sufficient capacity to
provide water supply to the system at a rate that meets the existing and future demands of the
system.
Analysis Criteria
Supply facilities must be capable of adequately and reliably supplying high quality water to
the system. In addition, supply facilities must provide a sufficient quantity of water at
pressures that meet the requirements of WAC 246-290-230. The capacity of supply facilities
in a pressure zone that has adequate storage must be sufficient to provide water at a rate that
is equal to or greater than the peak day demand of the zone being served. This approach
assumes that demands in excess of the peak day demand will be supplied by reservoirs (i.e.,
equalizing storage). Since the City’s supply facility is capable of providing supply to
pressure zones that can also be supplied from storage for intraday peak demands, the
facility’s supply requirement is equal to the peak day demand of the zone it serves, including
zones that are indirectly served through pressure reducing stations or booster pump stations.
Analysis Results
The Alderwood Supply Station provides all water supply to the City’s service area. The
station supplies water directly into the 570 Zone, which has storage from the 1.8 MG and
2.13 MG reservoirs. Therefore, the total required capacity of the supply station is the peak
day demand of the entire service area. Table 7-2 summarizes the current and future water
supply requirements of the system. The existing water supply evaluation is based on 2007
supply requirements (i.e., demands) and current supply capacities of the facilities. The future
water supply evaluation is based on projected supply requirements (i.e., projected demands)
and current supply capacities of the facilities. The demands used in the evaluation are future
demand projections without reductions from conservation efforts, as shown in Table 4-10 of
Chapter 4. Therefore, if additional reductions in water use are achieved in the future
through water conservation efforts, the total supply required in the future will be less than
that shown in the table.
The results of the water supply evaluation, as shown in Table 7-2, indicate the City’s
existing supply station has excess supply capacity to meet the demand of existing and future
customers through 2027.
Table 7-2
Alderwood Supply Station Evaluation
Description
(all zones)
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Existing System
Year 2007 (gpm)

Future System
Year 2027 (gpm)

Supply Required

2,193

2,571

Existing System Capacity

3,900

3,900

Surplus Supply Capacity

1,707

1,329
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649 ZONE PUMP STATION
This section evaluates the 649 Zone Pump Station to determine if it has sufficient capacity to
provide water supply to the 649 Zone at a rate that meets existing and future demands.
Analysis Criteria
The 649 Zone Pump Station supplies water directly to the 649 Zone 2.5 MG Reservoir
during normal operation. The 649 Zone reservoir provides equalizing, standby, and fire flow
storage. However, when the 649 Zone reservoir is out of service for cleaning or
maintenance, the pump station must provide all water to the zone. Therefore, the capacity of
the pump station must be sufficient to meet the peak hour demand of the 649 Zone and
simultaneously provide fire flow at the rate equal to the largest fire flow requirement in the
zone.
Analysis Results
Table 7-3 summarizes the total supply requirements of the 649 Zone Pump Station based on
existing demands and future demands in the year 2027. The table also shows the existing
capacity of the 649 Zone Pump Station. The results of the analysis indicate that the 649
Zone Pump Station has sufficient capacity to meet both existing and future demands of the
zone.
Table 7-3
649 Zone Pump Station Evaluation
Description
(649 Zone)

Existing System
Year 2007 (gpm)

Future System
Year 2027 (gpm)

763

895

Maximum Fire Flow Requirement

3,000

3,000

Total Supply Required

3,763

3,895

Existing Supply Capacity

4,400

4,400

637

505

Peak Hour Demand

Surplus Supply Capacity

STORAGE FACILITIES
This section evaluates the City’s three existing water storage facilities to determine if they
have sufficient capacity to meet the existing and future storage requirements of the system.
The storage facilities include a 1.8 MG reservoir and 2.13 MG reservoir in the 570 Zone, and
a 2.5 MG reservoir in the 649 Zone. All storage facilities are steel standpipes.
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Analysis Criteria
Water storage is typically made up of the following components: operational storage,
equalizing storage, standby storage, fire flow storage, and dead storage. Each storage
component serves a different purpose and will vary from system to system. A definition of
each storage component and the criteria used to evaluate the capacity of the City’s reservoirs
is provided below.
Operational Storage: Upper volume of the reservoir used to supply the water system under
normal demand conditions. Operational storage is the average amount of draw down in the
reservoir during normal operating conditions, which represents a volume of storage that will
most likely not be available as equalizing storage, fire flow storage, or standby storage. The
operational storage in the 570 Zone reservoirs, which are filled by an "always on" supply
from the Alderwood Supply Station, is the volume of storage between the average water
level of the reservoirs and the overflow elevation of the reservoirs. The operational storage
in the 649 Zone reservoir, which is filled by the 649 Zone Pump Station, is the volume of
storage between the fill, or pump starting setpoint level, and the overflow elevation of the
reservoir.
Equalizing Storage: Volume of the reservoir used to supply the water system under peak
demand conditions when the system demand exceeds the total rate of supply of the sources.
The equalizing storage requirements for the 649 Zone, which is supplied on demand as
described above, are based on the Department of Health (DOH) formula that considers the
difference between peak hour demand and supply capacity. The equalizing storage
requirements for the other zones, which are supplied continuously from the Alderwood
Supply Station, represent 25 percent of the total volume of water supplied to these zones on
the peak demand day. DOH requires that equalizing storage be stored above an elevation
that provides a minimum pressure of 30 psi at all service connections under peak hour
demand conditions.
Standby Storage: Volume of the reservoir used to supply the water system under emergency
conditions when supply facilities are out of service. Standby storage requirements are based
on criteria that provides for an amount that is sufficient to supply the system for one day
when the Alderwood Supply Station is out of service and the system is experiencing
demands that are close to average day demands. Additional "emergency" storage is also
available from the fire flow storage volume that is provided by the reservoirs. The City's
source can also be supplemented by supply from the five emergency interties. DOH requires
that standby storage be stored above an elevation that will provide a minimum pressure of 20
psi at all service connections throughout the system under peak hour demand conditions.
Fire Flow Storage: Volume of the reservoir used to supply water to the system at the
maximum rate and duration required to extinguish a fire at the building with the highest fire
flow requirement. The magnitude of the fire flow storage is the product of the fire flow rate
and duration of the system’s maximum fire flow requirement. DOH requires that fire flow
storage be stored above an elevation that will provide a minimum pressure of 20 psi at all
service connections throughout the system under peak day demand conditions.
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Dead Storage: Volume of the reservoir that cannot be used because it is stored at an elevation
that is too low to provide the minimum pressure requirements established by DOH without
pumping. This unusable storage occupies the lower portion of most ground-level reservoirs.
Analysis Results
The existing storage requirements of the system are based on the sum of the individual storage
requirements of the zones served by the existing reservoirs, as shown in Table 7-4. The storage
requirements for the 649 Zone take into account the existing storage available from the 649
Zone 2.5 MG Reservoir and the volume of storage required for the 649 Zone. The storage
requirements for the 570 Zone take into account the existing storage available from the 2.13
MG and 1.8 MG reservoirs and the volume of storage required for the 570, 530, and 494 Zones,
which are served by the reservoirs.
As shown in Table 7-4, the 649 Zone 2.5 MG Reservoir has approximately 0.79 MG of dead
storage contained in the lower portion of the reservoir. The 570 Zone reservoirs do not have
dead storage.
Existing Storage Analysis
The results of the storage evaluation for the existing system indicate that the existing storage
facilities have sufficient capacity to meet existing demands. The three reservoirs have a
combined storage surplus of approximately 1.22 MG, as shown in Table 7-4.
Table 7-4
Existing Storage Evaluation
649 Zone
(MG)

Description

Maximum Storage Capacity
Dead (Non-usable) Storage
Total Usable Storage

Operational Storage
Equalizing Storage
Standby Storage
Fire Flow Storage
Total Required Storage
Surplus Storage
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570, 530, 494 Zones
(MG)

Total System
(MG)

Usable Storage (MG)
2.50
3.93
-0.79
0.00
1.71
3.93

6.43
-0.79
5.64

Required Storage (MG)
0.12
0.28
0.00
0.62
0.41
1.51
0.54
0.96
1.07
3.36

0.40
0.62
1.91
1.50
4.43

0.65
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Future Storage Analysis
A storage analysis was performed to determine the adequacy of the City’s existing reservoirs to
meet the storage requirements of the future in the year 2027. The results of the storage
evaluation, as shown in Table 7-5 indicate that the existing storage facilities have sufficient
capacity to meet the future demands of the system in 2027. Therefore, additional storage
improvements are not required during the 20-year planning horizon of this plan.
Table 7-5
Future Storage Evaluation
649 Zone
(MG)

Description

Maximum Storage Capacity
Dead (Non-usable) Storage
Total Usable Storage

Operational Storage
Equalizing Storage
Standby Storage
Fire Flow Storage
Total Required Storage
Surplus Storage

570, 530, 494 Zones
(MG)

Total System
(MG)

Usable Storage (MG)
2.50
3.93
-0.79
0.00
1.71
3.93

6.43
-0.79
5.64

Required Storage (MG)
0.12
0.28
0.00
0.73
0.44
1.64
0.54
0.96
1.10
3.60

0.40
0.73
2.08
1.50
4.70

0.61

0.33

0.94

DISTRIBUTION SYSTEM
This section evaluates the water mains throughout the City’s existing distribution to
determine if they are sized and looped adequately to provide the necessary flow rates and
pressures to meet the existing and future requirements of the system.
Analysis Criteria
Distribution water mains must be capable of adequately and reliably conveying water
throughout the system at acceptable flow rates and pressures. The criteria used to evaluate
the City’s distribution system are the state mandated requirements for Group A water
systems contained in WAC 246-290-230 Distribution Systems. The pressure analysis criteria
states that the distribution system “…shall be designed with the capacity to deliver the design
peak hour demand quantity of water at 30 psi under peak hour demand flow conditions
measured at all existing and proposed service water meters”. It also states that if fire flow is
to be provided, “… the distribution system shall also provide maximum day demand (MDD)
plus the required fire flow at a pressure of at least 20 psi at all points throughout the
distribution system”.
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A hydraulic computer model of the water system was used to evaluate the existing system
under existing peak hour demand conditions to determine if the system is meeting pressure
requirements and to identify existing system deficiencies. The existing system was also
analyzed under existing peak day demand conditions to determine if the system is meeting
fire flow requirements and to identify additional existing system deficiencies. Additional
hydraulic analyses were then performed with the same hydraulic model, but under future
peak day demand conditions and with proposed improvements to demonstrate that the
identified improvements will eliminate the deficiencies and meet the requirements in the
future. A description of the hydraulic model used for the analyses follows.
Hydraulic Model
Description
The City’s existing water system was modeled with InfoWater version 6.0, a GIS based
modeling program developed by MWH Soft. All water mains, including recent system
improvements, were modeled.
Demand Data
The hydraulic model contains average day demands of the existing system. A global demand
factor was used to adjust the demands to reflect future 2027 demand levels. Demand peaking
factors from Chapter 4 were used to adjust demand levels to peak day demand for the fire
flow analyses and peak hour demand for the pressure analysis.
Facility Data
The hydraulic model of the existing system for the pressure analysis contains all active
existing system facilities. The Alderwood Supply Station was operating based on its normal
settings. The 649 Zone Pump Station was modeled as being off, so supply to the 649 Zone
was from the 2.5 MG reservoir. All reservoir levels were modeled to reflect full utilization
of operational and equalizing storage. All pressure reducing stations were modeled as being
in service and at their normal settings.
The hydraulic model of the existing system for the fire flow analyses contains all active
existing system facilities with settings that correspond to peak day demand events. The
Alderwood Supply Station was operating based on its normal settings. The 649 Zone Pump
Station was modeled as being off, so supply to the 649 Zone was from the 2.5 MG reservoir.
The reservoir levels were modeled to reflect full utilization of operational, equalizing, and
fire flow storage. All pressure reducing stations were modeled as being in service and at
their normal settings.
The hydraulic model of the proposed system in the year 2027 contains all active existing
system facilities and proposed system improvements that are identified in Chapter 9. The
settings for all active existing and proposed facilities were set to correspond to the future
peak day demand events for the fire flow analysis of the proposed water system.
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Calibration
The hydraulic model was calibrated in 1999 with flow and pressure test data measured
throughout the system. Calibration was achieved by adjusting the roughness coefficients of
the water mains in the model, so the resulting pressures and flows from the hydraulic
analyses closely match the pressures and flows from actual field tests under similar demand
and operating conditions. Roughness coefficients were entered for new water mains added to
the model, based on computed estimates of the coefficients from pipe age and material data.
Hydraulic Analyses Results
Hydraulic analyses were performed to determine the capability of the system to meet the
pressure and flow requirements identified in Chapter 5 and contained in WAC 246-290-230.
The first analysis was performed to determine the pressures throughout the system under
existing (i.e., 2007) peak hour demand conditions. The results of this analysis were used to
identify locations of low and high pressures. To satisfy the minimum pressure requirements,
the pressure at all water service locations must be at least 30 psi during these demand
conditions. In addition, the system should not have widespread areas with high pressures,
generally considered to be more than approximately 100 psi. All areas of the system had
pressures greater than 30 psi and a few areas had pressures greater than 100 psi.
All water mains with pressure greater than 100 psi, as identified from the analyses, were
generally located along pressure zone boundaries. Water services in these areas, as with any
future services with pressure greater than 80 psi, are equipped with pressure regulators to
limit the maximum pressure to 80 psi for water provided to customers.
The second set of analyses was performed to determine the capability of the existing water
system to provide fire flow throughout the existing water system under peak day demand
conditions. A separate fire flow analysis was performed for each node in the model to
determine the available fire flow at a minimum residual pressure of 20 psi. Over 1,100
individual fire flow analyses were performed to comprehensively evaluate the water system.
For each node analyzed, the resulting fire flow was compared to its general fire flow
requirement, which was assigned according to the land use classification that it is located
within. A summary of the results of the analyses for representative locations is presented in
Table 7-6. The results of the fire flow analyses were used to identify undersized water
mains and proposed water main improvements.
Upon completion of the fire flow analyses for the existing system and identifying all
deficiencies, proposed water main improvements were included in the model and fire flow
analyses were performed throughout the system to demonstrate that the improvements will
eliminate the deficiencies and meet the requirements. These analyses were modeled under
future year 2027 demand conditions to ensure that the improvements are sized sufficiently to
meet the most stringent requirements anticipated in the future. The results of these analyses are
summarized in Table 7-6 and show that fire flows are significantly increased with the proposed
water main improvements. A description of these improvements and a figure that shows their
location is presented in Chapter 9.
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Table 7-6
Hydraulic Analysis Summary

Description

Approximate
Location

Available Fire Flow (gpm)
Pressure Node Existing
with
Zone Number System
Improvements

Fire Flow
Requirement
(gpm)

Recreation Pavilion

Approx. 228th & 54th

649

758

2,165

3,909

2,500 - 4,000

Mountlake Terrace Elementary

22001 52nd Ave W

649

1147

2,688

2,909

2,500 - 4,000

Terrace Park Middle School

5409 228th St SW

649

756

2,753

4,108

2,500 - 4,000

Maple Glen Apartments

54th & Approx. 214th

649

1183

2,115

4,465

1,500 - 3,000

Single Family Residential Area

219th St & 49th Ave

649

1069

1,387

2,122

1,000 - 1,500

Civic Center

23204 58th Ave W

649

509

4,708

6,483

2,500 - 4,000

Single Family Residentail Area

226th St & 62nd Ave

649

718

2,888

2,889

1,000 - 1,500

Mountlake Terrace High School

21801 44th Ave W

570

1032

7,859

8,664

3,000 - 5,000

Markland Woods Bldg #U

23301 Cedar Way

570

403

1,725

5,422

1,500 - 3,000

Markland Woods Bldg #J

23321 Cedar Way

570

407

1,512

4,717

1,500 - 3,000

Markland Woods Bldg #H

23301 Cedar Way

570

405

1,387

4,077

1,500 - 3,000

Mountlake Terrace Retirement

23303 58th Ave W

570

520

2,745

5,551

2,500 - 4,000

Nile Temple Clubhouse

Approx. 238th & 67th

570

219

4,310

4,261

2,500 - 4,000

Cedar Way Elementary

22222 39th Ave W

570

956

2,994

4,337

2,500 - 4,000

Single Family Residential Area

235th St & 66th Pl

570

594

1,403

1,464

1,000 - 1,500

Town Center

232nd St & 56th Ave

570

514

4,784

6,597

3,000 - 6,000

Evergreen Elementary School

6004 237th St SW

530

231

3,228

4,195

2,500 - 4,000

American States

6021 244th St SW

530

229

3,736

4,242

2,500 - 4,000

Act III Cinemas

6009 244th St SW

530

241

4,254

4,628

2,500 - 4,000

Community Business Area

244th St & 57th Ave

530

265

4,526

6,090

2,500 - 4,000

Single Family Residential Area

238th St & 51st

530

297

1,165

1,171

1,000 - 1,500

Low Density Multi-Family

241st St & 45th

530

329

1,655

1,745

1,500 - 3,000

Town Center

236th St & 56th Ave

530

3101

6,247

8,993

2,625 - 5,250

Town Center

242nd St & 56th Ave

530

270

2,233

6,115

1,750 - 3,500

Blue Cross

7005 220th St SW

494

1276

5,728

6,196

2,500 - 4,000

Blue Cross

7007 220th St SW

494

1280

5,718

6,339

2,500 - 4,000

Olympic View Ice Arena

22202 70th Ave W

494

628

5,488

5,696

2,500 - 4,000

Ballinger Clubhouse
Light Industrial Area

Lakeview Dr & 230th
215th St & 61st Pl

494
494

606
1227

4,262
2,972

4,272
5,962

2,500 - 4,000
3,000 - 5,000

SYSTEM CAPACITY
A system capacity analysis was performed to evaluate the capacity of the individual
components of the City’s water system (supply and storage) to determine the maximum
number of equivalent residential units (ERUs) that the system can serve. The analysis was
performed for both the existing system and the future system in 20 years.
Analysis Criteria
The capacity of the water system is based on the limiting capacity of either supply or storage,
whichever facility has the least capacity. The capacity analysis for supply was computed
from the Alderwood Supply Station capacity and the system’s peak day demand per ERU.
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The capacity analysis for storage was computed from the total capacity of the storage
facilities and the computed storage requirement per ERU. The storage requirement per ERU
was determined from the existing storage requirements presented previously in this chapter
and the existing number of ERUs presented in Chapter 4.
Analysis Results
A summary of the capacity analysis for the existing system is shown in Table 7-7. The
results of the analysis indicate that the limiting capacity of the system is due to storage. As
shown near the bottom of the table, the existing system has sufficient capacity to serve an
additional 2,633 ERUs.
Table 7-7
Existing System Capacity Analysis
Demands Per ERU Basis
Average Day Demand Per ERU (gal/day)

195

Peak Day Demand Per ERU (gal/day)

356

Peak Hour Demand Per ERU (gal/day)

585

Supply Capacity
Limiting Supply Rate - AWD Supply Station (gal/day)
Peak Day Demand Per ERU (gal/day)
Maximum Supply Capacity (ERUs)

5,616,000
356
15,762

Storage Capacity
Maximum Storage Capacity (gal)

5,642,637

Storage Requirement Per ERU (gal)

462

Maximum Storage Capacity (ERUs)

12,206

Maximum System Capacity
Based on Limiting Facility - Storage

12,206

Available System Capacity
Maximum System Capacity (ERUs)

12,206

Existing (2007) ERUs

9,573

Available System Capacity (ERUs)

2,633

A summary of the capacity analysis for the 20-year projected system is shown in Table 7-8,
which is based on the 20-year demand projections shown in Chapter 4. Storage remains to
be the limiting capacity component of the system. As shown near the bottom of the table, the
existing supply and storage facilities are expected to have sufficient capacity to serve the
estimated number of future ERUs and have surplus capacity for an additional 2,074 ERUs in
the year 2027.
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Table 7-8
20-Year Projected System Capacity Analysis
Demands Per ERU Basis
Average Day Demand Per ERU (gal/day)

195

Peak Day Demand Per ERU (gal/day)

356

Peak Hour Demand Per ERU (gal/day)

585

Supply Capacity
Limiting Supply Rate - AWD Supply Station (gal/day)
Peak Day Demand Per ERU (gal/day)
Maximum Supply Capacity (ERUs)

5,616,000
356
15,762

Storage Capacity
Maximum Storage Capacity (gal)

5,642,637

Storage Requirement Per ERU (gal)

452

Maximum Storage Capacity (ERUs)

12,474

Maximum System Capacity
Based on Limiting Facility - Storage

12,474

Available System Capacity
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Operations and Maintenance
INTRODUCTION
Operations and maintenance of the City’s water system involves the following three elements,
which are described in this chapter:
Normal Operations
Emergency Operations
Preventive Maintenance
NORMAL OPERATIONS
City Personnel
The City of Mountlake Terrace Water Division functions under the direction of the City
Manager. The Public Works Director manages the water system and reports to the City
Manager through Recreation and Parks Director. The Public Works Foreman manages the
daily operation of the water system. The Public Works Foreman reports to the Public Works
Director, as shown in Table 8-1.
The current public works operations and maintenance staff consists of thirteen field crew
members, one administrative assistant, two foreman, one stormwater manager and one
director. They are responsible for the operation and maintenance of all City utilities, which
includes water, sewer, stormwater, and streets. Water system tasks performed by the
operations and maintenance staff include inspection, testing, installation, and repair of system
facilities, routine operation and preventive maintenance, record keeping, administrative tasks,
general clerical work, and corrective or breakdown maintenance required in response to
emergencies.
The City’s water system must be operated by one or more certified operators in accordance
with Washington State Law (WAC 246-292). In addition, specialty certification is required for
backflow device testing. Table 8-2 shows the current certifications of the City’s water
operations and maintenance staff. The City maintains well qualified, technically trained staff
and allocates funds for personnel training, certification, and membership in professional
organizations.
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Table 8-1
Water System Operations and Maintenance Organization Chart

City Manager

Recreation and Parks Director

Public Works Director

Foreman
(Two Positions)

Administrative Assistant

Maintenance Worker II
(Four Positions)

Personnel Responsibilities
The key responsibilities of the water operations and maintenance staff are summarized
below:
City Manager: Supervises the Recreation and Parks Director and the Public Works Director.
Recreation and Parks Director: Supervises the Public Works Director under the umbrella of
general City operation and maintenance activities.
Public Works Director: Supervises the Foremen, all Maintenance Workers, and the
Administrative Assistant in the Public Works Department. Serves as the contact for
emergency response, supervises the implementation of improvement programs, oversees the
budgeting process for water system improvements, and acts as the highest-ranking Public
Works spokesman for public contacts. Along with the Foreman positions, he is responsible
for the day-to-day operation of the water system. He is involved in the decision making
process during system troubleshooting, emergency response situations, implementation of
system upgrades, and is part of the budget process for system improvements.
Public Works Foreman: Responsible for the day-to-day operation of the water system.
Supervises all Maintenance Workers in the Public Works Department. Coordinates
preventative maintenance, water quality monitoring, and cross-connection control. The
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Foreman supervises the Maintenance Workers during system troubleshooting and emergency
response situations.
Maintenance Workers: Cross-connection control compliance is handled by the City’s
certified cross-connection control specialists. All other skilled workers handle day-to-day or
emergency duties as assigned by the Public Works Foreman.
Table 8-2
Personnel Certification
Name

Position

Certification

Kelly Brena

Maintenance Worker II

WDS

Marcus Cox

Maintenance Worker II

WDS

Fabian Hackett

Maintenance Worker II

WDS, WDM3, CCS1, BAT

Brad Huffer

Maintenance Worker II

WDS, CCS1

Rick Farrell

Maintenance Worker II

WDS

Shawn Hjert

Maintenance Worker II

WDM3, WDS, CCS1

Glen Barnard

Maintenance Worker II

WDS, CCS1

Jeremy Gardner

Maintenance Worker II

WDS, CCS1

Tim Nye

Maintenance Worker II

WDS

Jon Stevens

Maintenance Worker II

WDS

Certification Definitions
WDM - Water Distribution Manager
WDS - Water Distribution Specialist
CCS - Cross Connection Control Specialist
BAT – Backflow Assembly Tester
Available Equipment
The City is well equipped with several types of equipment available for routine operation and
maintenance of the water system. The equipment is stored at the City’s maintenance and
storage facility that is jointly shared with the City of Lynnwood. If additional equipment is
required for specific projects, the City can typically utilize equipment that is owned by
Lynnwood. Otherwise, the City will rent or contract with a local contractor for the services
needed. A stock of supplies in sufficient quantities for normal system operation and
maintenance and short-term emergencies is stored at the joint public works facility. Equipment
and supplies used in the normal operation of the water system are shown in Table 8-3.
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Table 8-3
Equipment, Supplies and Chemicals
Equipment
Assorted hand tools
Air Compressor for the operation of jackhammer, chipping hammer, impact wrench
Concrete saw
Asphalt saw
Gas powered and electric powered water pumps
Mueller tapping machines (B100, D5, E5)
Portable power drive
Freeze kit
M.P. saw
Chain saw
Dump trucks
Backhoe
Vactor Truck
Utility Truck
Pipe threading machine
Supplies
Spray Paint
Hydrant Oil
PVC Pipe Cement
Portland Cement
Oatey Purple Primer
Thread Cutting Oil
Hydrant Fluid
2 Cycle Lubricant
Spadns Mixed Reagent (testing for fluoride in suspected water leaks)
Water Meters
Meter Setters
Corp Stops
Copper Pipe
Miscellaneous fittings and couplings for water connections
Chemicals
Chlorine (dry and liquid)
Acetylene
The water organization utilizes several different types of communications equipment to ensure
a reliable and redundant means of communication within the department. All vehicles are
equipped with mobile two-way radios that are capable of communicating with similar base
radios at the Public Works Department and Police Department. The radios also provide the
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capability for personnel to communicate, as necessary, with other cities and Snohomish County.
Water Division personnel also carry a Nextel phone at all times.
The following representatives typically provide materials, equipment, and service for the City’s
major water system components:
Water Pumps - Paco Pumps
Pipe – HD Supply
Hydrants – HD Supply
Isolation Valves – HD Supply
Control Valves (PRV’s) - GC Systems (annual service contract)
Routine Operations
Routine operations involve the planning and implementation of procedures to ensure that the
water system is functioning efficiently and meeting the pressure and flow requirements of the
system. The City has established maintenance procedures to ensure that customers receive an
uninterrupted supply of high quality drinking water at all times.
Routine Water Quality Sampling
The City is required to routinely sample its water to ensure the water is safe for its customers
use. DOH has adopted federal regulations that specify minimum sampling requirements for
water systems. The sampling requirements are contained in WAC 246-290-300 and depend on
the population served, source type, and treatment provided. A discussion of water quality
monitoring is contained in Chapter 6 and the City’s Coliform Monitoring Plan, which is
included in Appendix K.
Cross Connection Control
The City adopted a cross connection control program in 1990 to comply with WAC 248-54285 (updated to WAC 246-290-490) pertaining to contamination of potable water due to cross
connections. Backflow prevention devices are required at any service connection where a
potential for contamination exists, as defined by City of Mountlake Terrace Ordinance No.
1840. The premise where the backflow prevention device is installed is placed on a yearly
inspection list that is maintained by the Public Works Department. Business licenses are also
checked periodically for new or existing businesses that may have a potential cross
connection.
The City sends out an annual notice to registered cross connection premises to remind them
to have backflow prevention devices tested by a licensed and City-approved tester. The
results of each test are provided to the City and stored on file. If no response is received
within 30 days of the initial notice, a follow-up letter is sent. If no response is received
within 30 days from this second notice, a third letter is sent informing the owner to comply
with the testing requirement or face discontinuation of water service.
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To date, the City has not established a plan to audit existing residential customers for
potential cross connections. Irrigation systems, pools, hot tubs, and other potential cross
connection situations are handled on a case-by-case basis during the permit application
process as well as when customers inquire about these installations. Several operations and
maintenance staff are certified Cross Connection Control Specialists, as shown in Table 8-2.
A copy of the City’s Cross Connection Control program is contained in Appendix H.
Recordkeeping and Reporting
DOH has enacted regulations for recordkeeping and reporting that are documented in WAC
246-290-480. The regulations identify recordkeeping and reporting procedures for operations
and water quality testing.
Recordkeeping
DOH requires retention of critical records dealing with water quality issues. The requirements
are as follows:
Bacteriological analysis results: 5 years
Chemical analysis results: for as long as the system is in operation
Daily source meter readings: 10 years
Other records of operation and analyses as may be required by DOH: 3 years
Documentation of actions to correct violations of primary drinking water standards: 3
years after last corrective action
Records of sanitary surveys: 10 years
Project reports, construction documents and drawings, inspection reports, and
approvals: life of the facility
Reporting
1. The City must report the following to DOH:
Within one business day: a backflow incident per WAC 246-290-490 (8)f.
Within 48 hours: a failure to comply with the primary standards or treatment technique
requirements specified in WAC 246-290.
Within 48 hours: a failure to comply with the monitoring requirements specified in
WAC 246-290.
Within 48 hours: a violation of a primary maximum contaminant level (MCL).
2. The City must submit to DOH all applicable reports required by WAC 246-290. Monthly
reports are due by the 10th day of the following month, unless otherwise specified.
3. Daily source meter readings and total annual source meter readings must be made available
to DOH on request.
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4. Water facilities inventory form (WFI) must be submitted to DOH within 30 days of any
change in name, category, ownership, or responsibility for management of the water system.
5. The City must notify DOH of the presence of:

Coliform in a sample within 10 days of notification by the testing laboratory.
Fecal coliform or E. coli in a sample by the end of the business day that the City is
notified by the testing laboratory.
6. When a coliform MCL violation is determined, the City must:
Notify DOH within 24 hours of determining acute coliform MCL violations.
Notify DOH before the end of the next business day when a non-acute coliform MCL is
determined.
Notify water customers in accordance with WAC 246-290-495.
7. Any reports or communications related to monitoring waivers must be submitted to DOH
during each monitoring period or as required.
Other Reports
Several other reports are required for state agencies, including the Department of Revenue,
Department of Labor and Industries, Department of Social and Health Services, Department of
Ecology, and the Employment Security Department. All these reports are completed according
to their instructions.
Operations and Maintenance Records
Operations and Maintenance Manuals
Operations and maintenance manuals are available for staff members' reference. These
manuals are kept on file at City Hall. The City intends to maintain its policies of requiring
complete operation and maintenance manuals for all new equipment.
Mapping and As-built Drawing Records
Maintenance of drawings is essential to maintenance crews, city planners, developers and
anyone else needing to know how the water system is laid out throughout the City. The
drawing records are stored in an organized file at City Hall and are maintained by the
Engineering Department. An AutoCAD master drawing of the water system is also maintained
by the Engineering Department to provide an accurate water system map for use by all City
personnel. The drawing is created from as-built records and contains water main information
such as pipe size, material, and year installed. This information is also being incorporated into
the City’s GIS system.
Location of Records
The following identifies the location where records are stored by the City:
Bacteriological Analysis - Public Works Department, Public Works Supervisor Files
Chemical Analysis - Public Works Department, Public Works Supervisor Files
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Daily Source Meter Readings - Alderwood Water District Office, City’s SCADA
system
Project Reports, Comprehensive Water Plan, As-Builts, Construction Drawings Engineering Department
Other Water Related Records - Public Works Department, Public Works Supervisor
Files
Safety Guidelines and Equipment
Safety is the concern and responsibility of all water operations and maintenance staff. To
maintain the highest level of safety, the City has taken steps toward educating its staff and
providing resources to ensure a safe working environment. The City will strive to improve its
safety program on an on-going basis. The American Water Works Association publishes a
manual entitled, Safety Practices for Water Utilities (M3), that describes safety programs and
provides guidelines for safe work practices and techniques for a variety of water utility work
situations.
The following identifies procedures to be followed for the most common operation and
maintenance tasks of the water system:
Use of Chlorine or Chlorine Products
Standard Procedure - Handle with care, provide adequate ventilation, and wear safety glasses
and rubber gloves.
Working in Confined Spaces
Standard Procedure - Follow state requirements for confined space entry.
Working around Heavy Equipment
Standard Procedure - Obtain proper training and follow all safety procedures.
Working in Traffic Areas
Standard Procedure - Wear proper clothing and provide adequate signage and flagging for work
area.
Working On or Around Water Reservoirs
Standard Procedure - Follow proper safety harness procedures for working on tall structures.
A copy of Material Safety Data Sheets (MSDS) for the chemicals used in the operations and
maintenance of the water system are kept on file at the Public Works Maintenance Facility.
The data sheets identify the chemical name, hazardous ingredients, physical data, fire and
explosion hazard data, health hazards, spill and disposal procedures, user protection
information, handling and storage precautions, as well as other information about the product.
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All employees of the Public Works Department have basic first aid training, CPR training,
defensive driving certification, Commercial Drivers License certification, and flagging
certification. All vehicles owned and operated by the Public Works Department are required to
have first aid kits. First aid kits are also located at the Public Works Maintenance Facility and
at City Hall.
The Public Works Department follows all appropriate OSHA and WISHA regulations in its
day-to-day operations and complies with the following state requirements:
WAC 296-62-145 to 14529 Part M - Entry into confined spaces.
WAC 296-155-650 to 66411 Part N - Shoring of open ditches.
WAC 296-155-429 - Lockout-tagout for work on energized or de-energized
equipment or circuits.
WAC 296-155 Part C1 - Fall restraint for access to the top of the City’s three
water reservoirs.
MUTCD - Traffic control for work in the public right-of-way.
EMERGENCY OPERATIONS
The City is well equipped to accommodate short-term system failures and abnormalities. Its
capabilities are as follows:
Multiple Supply Sources
The City could lose the operation of its main supply station without adversely impacting its
ability to meet normal demands of its customers. The City has multiple emergency interties
with adjacent systems that could be used in the event that its main supply station is out of
service. The City has two emergency interties with Alderwood Water District, one emergency
intertie with the City of Lynnwood, and two emergency interties with Shoreline Water District.
Multiple Reservoirs
A 2.5 MG reservoir serves the City’s 649 Zone. The 570 Zone is served by a 1.8 MG and a
2.13 MG reservoir. These reservoirs and their associated water mains, the 649 Zone Pump
Station, and pressure reducing valves provide the capability to distribute water throughout the
system when one of the reservoirs is out of service.
Distribution System
The City has installed water mains with multiple connections to other water mains and created
looped water mains wherever possible. This enables the City to maintain service to customers
and minimize the number of customers taken out service during maintenance and repairs to the
distribution system.
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Emergency Equipment
The City is equipped with the necessary tools to deal with common emergencies. If a more
serious emergency should develop, the City will hire a local contractor who has a stock of spare
parts necessary to make repairs to alleviate the emergency condition.
Emergency Telephone
Key or "on-call" personnel can be reached by the Police Department or SnoCom and all
emergency situations are resolved by calling 911.
On-Call Personnel
The "on-call" person is equipped with a service vehicle and can, generally, respond to a call
within 45 minutes. A list of emergency telephone numbers is provided to each "on-call"
employee. New employees are not placed "on-call" until they are familiar with the water
system and maintenance procedures.
Material Readiness
Critical repair parts, tools, and equipment are available and stored in fully operational
condition. As repair parts are used, they are re-ordered. Inventories are kept current and are
adequate for most common emergencies that can reasonably be anticipated. The City has ready
access to an inventory of repair parts, including parts required for repair of each type and size of
pipe within the service area.
Rotation of Employees
The City’s public works operations and maintenance employees are trained in all areas of the
City-owned utilities. Because of this arrangement, the City is able to draw from a large pool of
workers that are qualified to deal with water related issues in the event of an emergency. This
places the City in a position of readiness where they are able to effectively deal with almost any
problem that arises.
Emergency Response Program
The City of Mountlake Terrace Disaster Plan prepared by the City identifies procedures that
would be carried out in the event of a serious emergency or disaster situation. The City has also
prepared an Emergency Response Plan and a Vulnerability Assessment Plan of the water
system, which includes contingency plans for responding to potential emergency conditions.
Copies of these plans are on file at the Public Works Maintenance Facility.
Public Notification
The Federal Safe Drinking Water Act (SDWA) and WAC 246-290-495 requires purveyors to
notify their customers if any of the following conditions occur:
Failure to comply with a primary MCL described under WAC 246-290-310.
Failure to comply with a surface water treatment technique.
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Failure to comply with monitoring requirements under WAC 246-290.
Failure to comply with testing requirements.
Failure to comply with a DOH order.
Failure to comply with a variance or exemption schedule from DOH.
If system is identified as a source of waterborne disease outbreak.
If DOH issues the system a category red operating permit.
If DOH issues an order.
If the system is operating under a variance or exemption.
Specific notice content, distribution channels, and time limit requirements as specified in WAC
246-290-495 must be in compliance when notification is required.
PREVENTIVE MAINTENANCE
Maintenance schedules that meet or exceed manufacturer’s recommendations have been
established for all critical components in the water system. The following schedule is used as a
minimum for preventive maintenance:
Storage Facilities
Daily (M,W,F)

Check security and inspect facilities for proper operation.

Annually

Clean and check interior condition, vents, and hatches on tanks.

As Needed

Repaint interior and exterior as needed on tanks (estimated 15 to 25-year
frequency).

Distribution System
Water Mains
As Needed

Leak survey.

Annually

Flush.

Alderwood Supply Station
Daily

Log and record volume delivered and current supply rate.

Weekly

Check security.

Annually

Check all valves and screens; check control valve settings.

As Needed

Maintain electrical and mechanical equipment; paint structures and
piping; and calibrate flow meter.
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649 Zone Pump Station
Weekly

Observe and record motor current draw (three phases); check
packing; log and record volume delivered and pump motor hours;
check motor oil level; measure and record discharge pressure;
check motor noise, temperature, vibration.

Weekly

Check security.

Annually

Change motor oil.

As Needed

Maintain electrical and mechanical equipment; paint structures and
piping; and calibrate flow meter.

Pressure Reducing Stations/Emergency Interties
Annually

Flush and check all valves and screens; check pressure settings;
rebuild and paint every five years, or as necessary; review
emergency intertie operation procedures with adjacent utilities.

Isolation Valves
Annually

Operate fully open and closed; uncover where buried; clean out
valve boxes, and repair as necessary.

Check Valves
Annually

Flush and inspect for proper operation.

Hydrants
Annually

Operate and flush; check drain rate; lubricate as necessary; measure
pressure; paint as necessary.

Meters
2-10 Year Intervals

Time and measure volume of meter-delivered flow; dismantle,
clean, and inspect all parts, replace worn or defective parts; retest
meter for accuracy. Frequency varies based on meter size.

Air and Vacuum Release Valve Assemblies
Annually

Flush and inspect.

Blowoff Assemblies
Twice A Year

Flush and inspect.

Telemetry and Control System
Annually
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Tools and Equipment
Rolling Stock
Daily

Check all fluid levels and brakes.

As Needed

Replace fluids and filters in accordance with manufacturer's
recommendations (or more frequently depending on type of use).

Tools
As Needed

Clean after each use; lubricate and maintain as necessary.

STAFFING
The amount of labor required to effectively perform and supervise the work of the on-going
maintenance and operations procedures described in the previous sections of this chapter
form the basis for determining the number of required staff.
Current Staff
The current public works operations and maintenance staff consists of thirteen field crew
members, one administrative assistant, two foreman, one stormwater manager and one
director that support the City’s water system, as well as the other City utilities (sewer,
stormwater, and streets). Therefore, only a portion of their time is available to the water
system.
Staffing Requirements
The estimated time to achieve optimum operation and maintenance of the water system
(excluding time required for clerical tasks) is shown in Table 8-4. The upper section of the
table identifies the staffing time requirements for preventive maintenance tasks and the lower
section identifies the staffing time requirements for operations tasks.
To achieve the level of operations and maintenance shown in Table 8-4, approximately seven
full-time personnel are required for the water system alone. Based on the City’s current staff
for all utilities, it is estimated that approximately four to five full-time equivalent personnel
are available to the water system. Therefore, an additional two to three full-time equivalent
personnel are necessary to fulfill the operation and maintenance requirements shown in
Table 8-4. At the current staffing level, the City is capable of adequately operating the water
system and complying with the minimum requirements of the Department of Health.
However, the preventative maintenance tasks listed in Table 8-4 have not been accomplished
at the frequency shown in the table with the current number of staff. The City will add staff
in the future, as allowed by the budget, to meet increasing needs from system growth and
future regulatory requirements.
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Table 8-4
Staffing Requirements
Total Units Frequency Time/Unit
In System (Times/Year)
(Hours)

Description

Time/Year
(Hours)

Preventive Maintenance
Hydrants
Isolation Valves, Hydrant Valves
Check Valves
Air and Vacuum Release Valves
Blowoff Assemblies
Meters
Leak Survey of Water Mains
Flushing Water Mains
Booster Pump Stations
PRV & Relief Stations
Supply Stations
Reservoirs
Telemetry and Control System

856
2,095
16
32
152
5,812
81 miles
81 miles
1
13
1
3
1

1
1
1
1
2
0.1
1
1
1
1
1
1
1

0.5
0.25
0.5
0.5
0.5
2
10
5
40
6
6
50
40

428
524
8
16
152
1,162
810
405
40
78
6
150
40

260
12
6
12
1
1
4
4
1
1
1
12
260

0.3
2
0.1
4
40
4
8
8
8
8
24
0.3
8

312
24
3,487
48
40
300
32
32
80
800
96
72
2,080

Operations
Monitor System
False Alarm Response
Meter Reading
Groundskeeping
Inventory
Meter Repair/Replace
Main Breaks
System Failures
Hydrant Repairs
Service Connections
Main Connections
Water Quality Testing
Administration

4
1
5,812
1
1
75
1
1
10
100
4
20
1

Total Hours Required
Total Full Time Staff Required(based on 1,540 hours per year per person)

11,222
7.3

Time Available Per Year Per Person for Operations and Maintenance Tasks
Beginning Hours Available
Less average vacation of 3 weeks per year
Less average sick leave of 2 weeks per year
Less holidays of 10 days per year
Less average training of 40 hours per year
Less average small tasks other than above of 1 hour per day
Net Total Available Hours Per Year Per Person

2,080
-120
-80
-80
-40
-220
1,540

OPERATIONS AND MAINTENANCE IMPROVEMENTS
The City is planning to install an automated meter reading (AMR) system in the next few years
as part of the City’s customer meter replacement program. Once completed, the AMR system
will reduce the amount of staff time reading customers meters and recording meter data. This
will increase staff availability for other operations and maintenance tasks.
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Water System Improvements
INTRODUCTION
This chapter presents planned water system improvements that will resolve existing system
deficiencies and enable the City to meet the future demands of the water system. The water
system improvements were identified from the results of the water system analyses presented
in Chapter 7 and sized to accommodate the projected demands shown in Chapter 4. This
chapter also presents criteria used for prioritizing the improvements, planning level project
cost estimates, and an implementation schedule for the improvements.
Each water system improvement was assigned a unique Capital Improvement Program (CIP)
number and is shown schematically in Figure 9-1 and listed in Table 9-6 near the end of this
chapter. The improvements are also illustrated in the hydraulic profile shown in Figure 9-2.
The improvements are grouped into the following categories and briefly described in the
section that follows:
Water Main Improvements
Pressure Reducing Station and Pressure Relief Improvements
Facility Improvements
Other Improvements
DESCRIPTION OF IMPROVEMENTS
This section summarizes capital improvements that have been completed since the last water
system plan was prepared in 2001 and provides a brief description of the currently planned
capital improvements.
Water System Improvements Completed Since 2001
The City has completed several water system capital projects that were identified in the 2001
Comprehensive Water System Plan. Some notable projects include the new 570 Zone 2.13
MG Reservoir, removal of the old 570 Zone 0.5 MG Reservoir, improvements to the 570
Zone 1.8 MG Reservoir, expansion of the 649 Zone to increase pressures in the Melody Hill
area, new 530 Zone and 494 Zone pressure relief facilities, and replacement of a significant
amount of old and undersized water main. A summary of the improvements completed since
2001 is provided in Table 9-1.
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Table 9-1
Water System Improvements Completed Since 2001

2001 WSP
CIP No. Project Description
32

220th St, 58th Ave

33

58th Ave W

Size
2,700 LF
670 LF

57

238th St SW

920 LF

56a

237th St SW

1,150 LF

34

228th St SW

1,800 LF

3a

212th, 58th, 213th St SW

300 LF

16a

39th Ave W, 220th St SW

250 LF

17

228th St SW, 39th Ave W to 37th Ave W

650 LF

13a

219th St SW, 48th Ave W to approx 45th Ave W

775 LF

2a

60th Ave, 218th St SW

250 LF

PZ1

570 to 649 Zone Conversion (Melody Hill Pressure Improvements)

N/A

F1

570 Zone 2.13 MG Reservoir

2.13 MG

F2

570 Zone 1.8 MG Reservoir Inlet/Outlet

N/A

F3

570 Zone 1.8 MG Reservoir Recoating

N/A

PRV1

Pressure Relief in 530 Zone

6-inch

PRV2

Pressure Relief in 494 Zone

6-inch

Non-CIP

56th & 236th Water Service Replacement

N/A

Non-CIP
Non-CIP

Hydrants & Other Water Improvements for 220th Recon (1-5 to SR 99)
Partial Main Replacement in Nelson Business Park (220th & 70th)

N/A
N/A

Water Main Improvements
The water main improvements were identified from the results of the distribution system
analyses presented in Chapter 7. Most of the water main improvements are replacements of
existing water mains that are undersized to provide adequate fire flow. Other improvements
are necessary to replace older water main, including the small remaining portion of steel
water main in the system. Several water main improvements are located within the Town
Center area and have been sized to meet the higher fire flow requirements for this area.
These improvements include CIP No. 63 - 72 projects.
Pressure Reducing Station and Pressure Relief Improvements
CIP PRV1: New 649/570 Zone Pressure Reducing Station
Deficiency: Fire flow to the south portion of the 570 Zone is conveyed through two major
water mains from the two 570 Zone reservoirs. This improvement provides additional fire
flow and storage from the 649 Zone 2.5 MG Reservoir to the south 570 Zone, which includes
the portion of Town Center with higher fire flow requirements.
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Improvement: Install a new pressure reducing station near the intersection of 232nd Street
SW and 58th Avenue West and include a pressure relief valve to prevent over-pressurizing
the local area of the 570 Zone in the event that the pressure reducing valve sticks in the open
position.
CIP PRV2: Add Pressure Relief to the 570 Zone
Deficiency: The 570 Zone does not have pressure relief capability to prevent high pressures
from occurring in the zone if the control valve in the Alderwood Supply Station sticks in the
open position. The altitude valves at the two 570 Zone reservoirs will eventually close
during this situation and prevent pressure relief through the overflow systems of the
reservoirs.
Improvement: Add additional controls to either the existing 570 Zone reservoir altitude
valves or the 570 Zone pressure reducing stations to provide pressure relief in the 570 Zone.
The number and locations of control valve modifications will be determined by hydraulic
analyses during preliminary design for this project.
Facility Improvements
CIP F1: Alderwood Supply Station Improvements
Deficiency: Operation of the Alderwood Supply Station is currently limited to pressure
control, which does not provide the capability to properly fluctuate the level of the two 570
Zone reservoirs and maintain adequate turnover and chlorine residual in the reservoirs.
Improvement: Add level and flow control capabilities to the control valve in the Alderwood
Supply Station and modify the telemetry and supervisory control system to integrate the new
capabilities. In addition, install a chlorine residual analyzer at the supply station and at the
reservoirs with connections to the City’s telemetry and supervisory control system to provide
real-time monitoring of chlorine residual levels and alarm notification.
CIP F2: 649 Zone 2.5 MG Reservoir Recoating
Deficiency: The interior and exterior of the reservoir will need to be recoated every 15 to 25
years, based on the typical life of coatings on steel reservoirs.
Improvement: Regularly inspect the condition of the interior and exterior coatings and recoat,
as needed. It is anticipated that the reservoir will need to be recoated sometime during the
years 2010 - 2015.
CIP F3: 649 Zone 2.5 MG Reservoir Seismic Evaluation and Improvements
Deficiency: The reservoir was constructed in 1971 and may not be capable of withstanding
seismic events.
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Improvement: The first phase of the project includes a seismic evaluation to determine if
seismic improvements are necessary and if so, the type and estimated cost of the
improvements. The second phase of the project includes the design and construction of the
seismic improvements identified from the seismic evaluation. The planning level cost
estimate shown in this chapter is provided for budgetary purposes only and will need to be
adjusted based on the results of the seismic evaluation.
CIP F4: Shoreline Emergency Intertie Pump Station and Transmission Main
Deficiency: Emergency supply from the interties with Shoreline Water District is limited to
the City’s 530 Zone and will not benefit the City’s other pressure zones. Emergency supply
to the City through the intertie is from the District’s 492 Zone, which operates at
approximately 16 psi lower than the City’s 530 Zone.
Improvement: Install a new pump station near 56th Avenue West and SW 244th Street and a
dedicated transmission main between the two emergency interties and the 570 Zone. These
improvements will enable water from Shoreline Water District to be supplied under
emergency conditions to the City’s 570 Zone reservoirs and throughout the remainder of the
City’s water system.
CIP F5: Edmonds Emergency Intertie
Deficiency: The City has emergency interties with adjacent water systems for the 570 Zone
and 530 Zone, but not the 494 Zone.
Improvement: Install an emergency intertie near the intersection of 73rd Place West and 226th
Place SW, connecting the City of Edmonds 586 Zone with the City’s 494 Zone. The main
elements of the project include a below-grade concrete vault, flow meter, pressure reducing
valve, isolation valves, and approximately 100 feet of 8-inch water main.
CIP F6: Telemetry System Upgrade
Deficiency: The telemetry system will need to be upgraded on a regular basis to maintain upto-date equipment to ensure reliable and continuous operation.
Improvement: Upgrade the hardware and software, as necessary, to keep the system up-todate.
CIP F7: Vulnerability Improvements - Reservoir Site
Deficiency: A number of small security related improvements were identified in 2003 from a
vulnerability assessment of the City’s water system. This is one of the improvements.
Improvement: Implement security related improvements at the reservoir site.
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CIP F8: Vulnerability Improvements – Generator at Pump Station
Deficiency: A number of small security related improvements were identified in 2003 from a
vulnerability assessment of the City’s water system. This is one of the improvements.
Improvement: Purchase an engine generator set for the 649 Zone Pump Station to provide a
backup power source in the event of a power outage.
CIP F9: Decant Facility – Water Utility Share
Improvement: This improvement represents the Water Utility’s share of costs for a new
decant facility.
CIP F10: New Fall Protection System for Reservoirs
Deficiency: The existing fall protection systems on the two older reservoirs have not been
upgraded since the reservoirs were installed.
Improvement: Install a new fall protection system for the 1.8 MG and 2.5 MG reservoirs.
CIP F11: Meter Replacement – Andorra/Lakeside Apartments
Deficiency: The large meters have reached the end of their useful service life and are in need
of replacement.
Improvement: Replace the existing meters with new meters.
Other Improvements
CIP M1: AMR Meter Upgrade
Deficiency: Existing customer water meters are reaching the end of their useful service life
and need replacing in coming years. A significant amount of staff time is spent reading
customers meters and recording meter data.
Improvement: Implement a meter replacement program that will replace all customer meters
over a 6-year period with new meters containing automatic meter reading (AMR) technology.
CIP M2: Fire Hydrant Replacement Program
Deficiency: A number of fire hydrants throughout the system are old and have reached the
end of their useful service life.
Improvement: Remove and replace approximately 200 fire hydrants throughout the system
over a 6-year period.
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PROJECT COST ESTIMATES
Project costs were estimated for each of the planned improvements and are presented in 2008
dollars. The planning level project cost estimate for each improvement includes two main
components, which consists of the estimated construction cost and indirect costs. The
construction cost estimate component includes all construction related costs, sales tax and a
10 percent contingency. The indirect cost component is estimated at 35 percent of the
construction cost and represents engineering (preliminary design, final design, and
construction management services), surveying, permitting, legal, and administrative services.
Construction costs for water main projects were estimated using the water main unit costs
(i.e., cost per foot length) shown in Table 9-2. The unit cost for construction for each water
main size are based on estimates of all construction-related improvements, which include
materials and labor for the water main installation, water services, fire hydrants, fittings,
valves, connections to the existing system, trench restoration, asphalt surface restoration, and
other work for a complete installation.
Table 9-2
Water Main Unit Costs for Construction
Water Main
Diameter
(inches)

Construction Cost
Per Foot Length
(2008 $/LF)

8
12
16

$185
$230
$280

PRIORITIZING IMPROVEMENTS
Criteria were developed to enable prioritizing of the water system improvements, so projects
with the greatest need are completed first. A description of the criteria and its application for
prioritizing the improvements is provided below.
Prioritizing Water Main Improvements
Table 9-3 lists the criteria used for prioritizing the water main improvements. The criteria
are based on the existing water main deficiencies, as determined by the three different
categories shown in the table. Each category is assigned a weight factor that reflects the
relative importance of each category compared to the others. The Existing Water Main
Maintenance/Material and Existing Water Main Fire Flow Capability categories were
equally given the most weight.
The Existing Water Main Maintenance/Material category ranks the water main
improvements based on the material of the existing water main and the amount of
maintenance required in the past. The Existing Water Main Fire Flow Capability category
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ranks the water main improvements based on the ability of the existing water mains to
provide the required fire flow, as determined from the results of the hydraulic analyses
presented in Chapter 7. The Existing Water Main Year of Installation category ranks the
water main improvements based on the age of the existing water main.
The water main priority ranking criteria was applied to each water main improvement
project, which resulted in a total ranking score for each project. The results of the priority
ranking are summarized in Table 9-4. Table 9-5 presents the results in an order that is
sorted according to total ranking points.
Table 9-3
Water Main Improvements Priority Ranking Criteria
Points

Weight Weighted
Factor
Points

Category
Existing Water Main Maintenance/Material

5

High Maintenance Requirements or Steel Water Main

3

15

4

Quarterly Maintenance

3

12

3

Semi-Annual Maintenance

3

9

2

Annual Maintenance

3

6

1

Maintenance Every Other Year

3

3

0

No Maintenance and No History of Problems

3

0

5

Available Flow is 59% or Derated Flow is 25% or Less of Required Fire Flow

3

15

4

Available Flow is 60-69% or Derated Flow is 26-40% of Required Fire Flow

3

12

3

Available Flow is 70-79% or Derated Flow is 41-55% of Required Fire Flow

3

9

2

Available Flow is 80-89% or Derated Flow is 56-70% of Required Fire Flow

3

6

1

Available Flow is 90-99% or Derated Flow is 71-85% of Required Fire Flow

3

3

0

Available Flow is 100% or Derated Flow is 86% or More of Required Fire Flow

3

0

5

Before 1950

2

10

4

1950-1959

2

8

3

1960-1969

2

6

2

1970-1979

2

4

1
0

1980-1989
After 1989

2
2

2
0

Existing Water Main Fire Flow Capability

Existing Water Main Year of Installation

Prioritizing Other Improvements
All other improvements were prioritized based on project need, maintenance, redundancy,
and reliability considerations. The results of the priority ranking of the water main and all
other improvements were used to schedule the improvements, as presented in the next
section.
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Table 9-4
Water Main Improvements Priority Ranking – Sorted by CIP Number
CIP No. Maintenance & Material
1
0
2
0
3
0
4
0
5
0
6
0
7
15
8
0
9
0
10
15
11
0
12
3
13
0
14
15
15
0
16
0
17
15
18
0
19
0
20
0
21
0
22
0
23
0
24
0
25
3
26
3
27
0
28
0
29
0
30
15
31
15
32
0
33
0
34
3
35
0
36
0
37
0
38
0
39
0
40
0
41
0
42
0
43
0
44
0
45
0
46
0
47
0
48
0
49
0
50
0
51
0
52
15
53
0
54
15
55
15
56
0
57
0
58
0
59
0
60
0
61
0
62
0
63*
0
64*
0
65*
0
66*
0
67*
0
68*
0
69*
0
70*
0
71*
0
72*
0
* Improvements from Town Center EIS
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Fire Flow Capability
12
3
15
15
9
9
15
12
12
12
12
15
3
0
15
3
0
15
15
15
15
3
6
15
15
15
15
15
6
6
0
15
0
15
15
15
15
6
9
3
15
6
3
0
15
12
12
12
3
12
6
9
12
12
12
15
9
9
15
12
6
9
12
12
3
3
3
15
15
12
12
12
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Pipe Age
6
6
6
6
0
8
8
8
0
8
0
6
6
8
6
4
8
6
6
6
8
8
6
6
6
6
6
4
6
8
6
6
4
6
4
0
0
0
8
6
6
6
4
4
4
6
6
4
4
4
4
8
6
8
8
8
6
6
8
4
8
8
2
6
6
6
0
2
2
0
6
0

Total Points
18
9
21
21
9
17
38
20
12
35
12
24
9
23
21
7
23
21
21
21
23
11
12
21
24
24
21
19
12
29
21
21
4
24
19
15
15
6
17
9
21
12
7
4
19
18
18
16
7
16
10
32
18
35
35
23
15
15
23
16
14
17
14
18
9
9
3
17
17
12
18
12
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Table 9-5
Water Main Improvements Priority Ranking – Sorted by Total Points
CIP No. Maintenance & Material
7
15
10
15
54
15
55
15
52
15
30
15
12
3
25
3
26
3
34
3
14
15
17
15
21
0
56
0
59
0
3
0
4
0
15
0
18
0
19
0
20
0
24
0
27
0
31
15
32
0
41
0
8
0
28
0
35
0
45
0
1
0
46
0
47
0
53
0
64*
0
71*
0
6
0
39
0
62
0
68*
0
69*
0
48
0
50
0
60
0
36
0
37
0
57
0
58
0
61
0
63*
0
9
0
11
0
23
0
29
0
42
0
70*
0
72*
0
22
0
51
0
2
0
5
0
13
0
40
0
65*
0
66*
0
16
0
43
0
49
0
38
0
33
0
44
0
67*
0
* Improvements from Town Center EIS
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Fire Flow Capability
15
12
12
12
9
6
15
15
15
15
0
0
15
15
15
15
15
15
15
15
15
15
15
0
15
15
12
15
15
15
12
12
12
12
12
12
9
9
9
15
15
12
12
12
15
15
9
9
6
12
12
12
6
6
6
12
12
3
6
3
9
3
3
3
3
3
3
3
6
0
0
3
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8
8
8
8
8
8
6
6
6
6
8
8
8
8
8
6
6
6
6
6
6
6
6
6
6
6
8
4
4
4
6
6
6
6
6
6
8
8
8
2
2
4
4
4
0
0
6
6
8
2
0
0
6
6
6
0
0
8
4
6
0
6
6
6
6
4
4
4
0
4
4
0

Total Points
38
35
35
35
32
29
24
24
24
24
23
23
23
23
23
21
21
21
21
21
21
21
21
21
21
21
20
19
19
19
18
18
18
18
18
18
17
17
17
17
17
16
16
16
15
15
15
15
14
14
12
12
12
12
12
12
12
11
10
9
9
9
9
9
9
7
7
7
6
4
4
3
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SCHEDULE OF IMPROVEMENTS
All water system improvements described above were prioritized and placed into an
implementation schedule, as shown in Table 9-6. Table 9-7 presents the schedule of
improvements in order of priority, based on the results of the ranking of the improvements.
The schedule of improvements will be used by the City to assist in the planning of capital
improvement projects and establishing the budget for the Water Utility. The City recognizes
that the implementation of improvements is a dynamic process, so the schedule is designed
with flexibility to allow the City to make adjustments, as necessary, to coordinate water main
projects with road or other projects within the same area, to meet the needs of the budget, and
to accommodate other unanticipated changes that may arise.
The project cost estimates shown in the tables are presented in year 2008 dollars for all years
shown. These costs will be adjusted by the City at the time of implementation to include an
escalation factor that represents inflation and the construction market conditions anticipated
at the actual time of construction.
The City has adopted a 6-year CIP that includes many of the improvements identified in this
chapter and is presented in future dollars to reflect estimated costs at the time of project
construction. The financial program in Chapter 10 is based on the City’s adopted 6-year
CIP and an alternative CIP that includes additional projects identified in this chapter.
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Table 9-6
Improvements Implementation Schedule – Sorted by CIP Number (2008 Dollars)
CIP
No.

Pipe Size
Length Diam.

Description
From

In

To

Est. Cost
(x1000)

Planned Year of Project and Estimated Cost in 2008 $$ (x 1000)
2009
2010
2011
2012
2013
2014 2015-20 2021-28

Water Main Improvements (2008 dollars)
1
3,300
12
61st, 215th, 216th
2
1,900
12
60th Ave, 218th St
3
950
8
212th Pl SW, 58th
4
300
8
213th St SW
5
300
8
Easement (56th)
6
500
8
218th St SW
7
800
8
219th St SW, Loop
8
1,300
12
56th Ave W
9
150
8
Hillcrest Vlg Condo
10
1,175
12
54th Pl, 216th
11
280
8
52nd Ave W
12
700
8
Village Apts
13
450
8
50th Ave W
14
2,650
12
52nd Ave W
15
1,175
8
219th/48th/221st
16
1,400
12
216th St SW
17
2,700
12
52nd/53rd Ave W
18
550
8
225th Pl SW
19
450
8
226th St SW
20
2,100
8
219th St SW
21
1,500
12
222nd St SW
22
700
8
224th St, 45th Pl
23
1,350
8
39th Ave W
24
1,145
8
220th Pl SW
25
800
8
36th Ave W
26
700
8
222nd St SW
27
700
8
223rd St SW
28
1,825
12
44th Ave W
29
550
8
39th Ave W
30
1,500
12
228th St SW
31
1,250
12
228th St SW
32
700
12
219th St SW
33
675
12
53rd Ave W
34
700
8
232nd Pl/47th St
35
2,000
12
Cedar Way
36
375
12
Markland Woods
37
875
12
Markland Woods
38
525
8
237th Pl SW
39
875
8
237th St SW
40
500
8
44th Ave W
41
550
8
237th St SW
42
650
8
55th Ave W
43
1,950
12
55th Ave W
44
325
12
230th St SW
45
600
8
230th St SW
46
625
12
228th St SW
47
650
12
56th Ave W
48
1,350
12
230th St SW
49
400
12
234th St SW
50
1,375
12
58th Ave W
51
375
8
238th St SW
52
650
8
Evergreen Elem
53
475
8
60th Ave W
54
500
8
232nd St SW
55
225
8
67th Pl W
56
350
8
227th St SW
57
800
12
226th Pl SW
58
500
8
68th Pl W
59
425
8
67th Pl W
60
400
8
65th Ave W
61
350
8
224th St SW
62
450
8
67th Pl W
63*
1,250
12
244th St W
64*
700
12
242nd St SW
65*
350
12
240th St SW
66*
1,000
12
55th, 237th, 56th
67*
550
12
235th St SW
68*
550
16
234th St SW
69*
675
16
57th Ave W
70*
600
12
57th Ave W
71*
325
16
233rd St SW
72*
375
12
232nd St SW
Total - Water Main Improvements

212th St SW
216th St SW
60th Ave W
Mid 213th St SW
214th Pl SW
58th Ave W
58th Ave W
216th St SW
Hillcrest Village
214th St SW
215th St SW
212th St SW
212th St SW
212th St SW
49th/219th
48th Ave W
220th St SW
52nd Ave W
48th Ave W
44th Ave W
44th Ave W
223rd St SW
220th Pl SW
36th Ave W
220th St SW
37th Ave W
39th Ave W
223rd St SW
226 Pl SW
44th Ave W
48th Ave W
44th Ave W
228th St SW
46th Ave W
228th St SW
Markland Woods
Markland Woods
44th Ave W
48th Ave W
241st St SW
48th Ave W
238th St SW
230th St SW
53rd Ave W
55th Ave W
55th Ave W
228th St SW
59th Ave W
56th Ave W
232nd St SW
56th Ave W
237th Ave SW
232nd St SW
66th Ave W
232nd St SW
66th Ave W
70th Ave W
226th Pl SW
224th St SW
224th St SW
66th Ave W
222nd St SW
58th Pl W
56th Ave W
56th Ave W
236th/55th
58th Ave W
58th Ave W
232nd St SW
230th St SW
58th Ave W
58th Ave W

Interurban R/W
220th St SW
212th St SW
E. End of Street
Maple Glen Apt
W End of Street
W. End of 218th
220th St SW
56th Ave W
56th Ave W
214 St SW
Phsn't Hill Condo
Approx. 213th
220th St SW
221st/chk valve
44th Ave W
228th St SW
SE end of street
W end of street
E St. end/high sch
39th Ave W
44th Ave W
224th St SW
39th Ave W
222nd St SW
E End of Street
37th Ave W
228th St SW
228th St SW
39th Ave W
44th Ave W
Approx 46th Ave W
230th St SW
N End of Street
Approx. 234th
Markland Woods
Markland Woods
Cedar Way
N End of 46th
242nd Pl SW
49th Pl W
240th St SW
236th St SW
52nd Ave W
53rd Ave W
53rd Ave W
230th St SW
55th Ave W
55th Ave W
236th St SW
55th Ave W
238th Ave SW
233rd Pl SW
Approx. 67th
N End of Street
W End of Street
Interurban R/W
N End of Street
S End of Street
N End of Street
65th Ave W
N End of Street
54th Ave W
54th Ave W
55th Ave W
236th/56th
56th Ave W
56th Ave W
234th St SW
232nd St SW
56th Ave W
57th Ave W

$1,025
$590
$237
$75
$75
$125
$200
$404
$37
$365
$70
$175
$112
$823
$293
$435
$838
$137
$112
$524
$466
$175
$337
$286
$200
$175
$175
$567
$137
$466
$388
$217
$210
$175
$621
$116
$272
$131
$219
$125
$137
$162
$605
$101
$150
$194
$202
$419
$124
$427
$94
$162
$119
$125
$56
$87
$248
$125
$106
$100
$87
$112
$388
$217
$109
$311
$171
$208
$255
$186
$123
$116
$18,136

$1,025
$590
$237
$75
$75
$125
$200
$404
$37
$365
$70
$175
$112
$823
$293
$435
$838
$137
$112
$524
$466
$175
$337
$286
$200
$175
$175
$567
$137
$466
$388
$217
$210
$175
$621
$116
$272
$131
$219
$125
$137
$162
$605
$101
$150
$194
$202
$419
$124
$427
$94
$162
$119
$125
$56
$87
$248
$125
$106
$100
$87
$112
$388
$217
$109
$311
$171
$208
$255
$186
$123
$3,412

$1,949

$0

$640

$181

$661

$6,085

$116
$5,208

$0

$0

$115
$50
$165

$0

Pressure Reducing Station and Pressure Relief Improvements (2008 dollars)
PRV1 New 649/ 570 Pressure Reducing Station
PRV2 Add Pressure Relief to 570 Zone (located during design)
Total - Pressure Reducing Station and Pressure Relief Improvements

$115
$50
$165

$0

$0

$0

$0

Facility Improvements (2008 dollars)
F1 Alderwood Supply Station Improvements
F2 649 Zone 2.5 MG Reservoir Recoating (assume lead paint)
F3 649 Zone 2.5 MG Reservoir Seismic Evaluation and Improvements
F4 Shoreline Emergency Interties Pump Station & Transmission Main
F5 Edmonds Emergency Intertie
F6 Telemetry System Upgrade
F7 Vulnerability Improvements (reservoir site)
F8 Vulnerability Improvements (generator at pump station)
F9 Decant Facility (Water Utility share)
F10 New Fall Protection for Reservoirs
F11 Meter Replacement (Andorra/Lakeside Apts)
Total - Facility Improvements

$120
$450
$600
$1,200
$140
$125
$30
$40
$131
$10
$175
$3,021

$120
$450
$600
$1,200
$140
$50

$75

$1,275

$30
$40
$26
$10

$105

$36

$105

$450

$0

$175
$245

$0

$910

$700
$115
$815

$115
$115

$115
$115

$230
$230

$0

$1,455

$541

$776

$7,390

$6,483

Other Improvements (2008 dollars)
M1 AMR Meter Upgrade
M2 Fire Hydrant Replacement Program
Total - Other Improvements
TOTAL - ALL IMPROVEMENTS
* Improvements from Town Center EIS

07-0884.101
7.1.2009

$1,450
$690
$2,140

$0

$0

$750
$115
$865

$23,462

$3,448

$2,054

$1,315
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Table 9-7
Improvements Implementation Schedule – Sorted by Priority Ranking (2008 Dollars)
CIP
No.

Pipe Size
Length Diam.

Description
From

In

To

Est. Cost
(x1000)

Planned Year of Project and Estimated Cost in 2008 $$ (x 1000)
2009
2010
2011
2012
2013
2014 2015-20 2021-28

Water Main Improvements (2008 dollars)
7
800
8
219th St SW, Loop
10
1,175
12
54th Pl, 216th
54
500
8
232nd St SW
55
225
8
67th Pl W
52
650
8
Evergreen Elem
30
1,500
12
228th St SW
12
700
8
Village Apts
25
800
8
36th Ave W
26
700
8
222nd St SW
34
700
8
232nd Pl/47th St
14
2,650
12
52nd Ave W
17
2,700
12
52nd/53rd Ave W
21
1,500
12
222nd St SW
56
350
8
227th St SW
59
425
8
67th Pl W
3
950
8
212th Pl SW, 58th
4
300
8
213th St SW
15
1,175
8
219th/48th/221st
18
550
8
225th Pl SW
19
450
8
226th St SW
20
2,100
8
219th St SW
24
1,145
8
220th Pl SW
27
700
8
223rd St SW
31
1,250
12
228th St SW
41
550
8
237th St SW
8
1,300
12
56th Ave W
28
1,825
12
44th Ave W
35
2,000
12
Cedar Way
45
600
8
230th St SW
1
3,300
12
61st, 215th, 216th
46
625
12
228th St SW
47
650
12
56th Ave W
53
475
8
60th Ave W
64*
700
12
242nd St SW
71*
325
16
233rd St SW
6
500
8
218th St SW
39
875
8
237th St SW
62
450
8
67th Pl W
68*
550
16
234th St SW
69*
675
16
57th Ave W
48
1,350
12
230th St SW
50
1,375
12
58th Ave W
60
400
8
65th Ave W
36
375
12
Markland Woods
37
875
12
Markland Woods
57
800
12
226th Pl SW
58
500
8
68th Pl W
61
350
8
224th St SW
63*
1,250
12
244th St W
9
150
8
Hillcrest Vlg Condo
11
280
8
52nd Ave W
23
1,350
8
39th Ave W
29
550
8
39th Ave W
42
650
8
55th Ave W
70*
600
12
57th Ave W
72*
375
12
232nd St SW
22
700
8
224th St, 45th Pl
51
375
8
238th St SW
32
700
12
219th St SW
2
1,900
12
60th Ave, 218th St
5
300
8
Easement (56th)
13
450
8
50th Ave W
40
500
8
44th Ave W
65*
350
12
240th St SW
66*
1,000
12
55th, 237th, 56th
16
1,400
12
216th St SW
43
1,950
12
55th Ave W
49
400
12
234th St SW
38
525
8
237th Pl SW
33
675
12
53rd Ave W
44
325
12
230th St SW
67*
550
12
235th St SW
Total - Water Main Improvements

58th Ave W
214th St SW
66th Ave W
232nd St SW
237th Ave SW
44th Ave W
212th St SW
220th St SW
37th Ave W
46th Ave W
212th St SW
220th St SW
44th Ave W
66th Ave W
224th St SW
60th Ave W
Mid 213th St SW
49th/219th
52nd Ave W
48th Ave W
44th Ave W
36th Ave W
39th Ave W
48th Ave W
48th Ave W
216th St SW
223rd St SW
228th St SW
55th Ave W
212th St SW
55th Ave W
228th St SW
232nd St SW
56th Ave W
58th Ave W
58th Ave W
48th Ave W
222nd St SW
58th Ave W
232nd St SW
59th Ave W
232nd St SW
224th St SW
Markland Woods
Markland Woods
70th Ave W
226th Pl SW
66th Ave W
58th Pl W
Hillcrest Village
215th St SW
220th Pl SW
226 Pl SW
238th St SW
230th St SW
58th Ave W
223rd St SW
56th Ave W
44th Ave W
216th St SW
214th Pl SW
212th St SW
241st St SW
56th Ave W
236th/55th
48th Ave W
230th St SW
56th Ave W
44th Ave W
228th St SW
53rd Ave W
58th Ave W

W. End of 218th
56th Ave W
Approx. 67th
N End of Street
238th Ave SW
39th Ave W
Phsn't Hill Condo
222nd St SW
E End of Street
N End of Street
220th St SW
228th St SW
39th Ave W
W End of Street
S End of Street
212th St SW
E. End of Street
221st/chk valve
SE end of street
W end of street
E St. end/high sch
39th Ave W
37th Ave W
44th Ave W
49th Pl W
220th St SW
228th St SW
Approx. 234th
53rd Ave W
Interurban R/W
53rd Ave W
230th St SW
233rd Pl SW
54th Ave W
56th Ave W
W End of Street
N End of 46th
N End of Street
56th Ave W
234th St SW
55th Ave W
236th St SW
N End of Street
Markland Woods
Markland Woods
Interurban R/W
N End of Street
65th Ave W
54th Ave W
56th Ave W
214 St SW
224th St SW
228th St SW
240th St SW
232nd St SW
57th Ave W
44th Ave W
55th Ave W
Approx 46th Ave W
220th St SW
Maple Glen Apt
Approx. 213th
242nd Pl SW
55th Ave W
236th/56th
44th Ave W
236th St SW
55th Ave W
Cedar Way
230th St SW
52nd Ave W
56th Ave W

$200
$365
$125
$56
$162
$466
$175
$200
$175
$175
$823
$838
$466
$87
$106
$237
$75
$293
$137
$112
$524
$286
$175
$388
$137
$404
$567
$621
$150
$1,025
$194
$202
$119
$217
$123
$125
$219
$112
$208
$255
$419
$427
$100
$116
$272
$248
$125
$87
$388
$37
$70
$337
$137
$162
$186
$116
$175
$94
$217
$590
$75
$112
$125
$109
$311
$435
$605
$124
$131
$210
$101
$171
$18,136

$200
$365
$125
$56
$162
$466
$175
$200
$175
$175
$823
$838
$466
$87
$106
$237
$75
$293
$137
$112
$524
$286
$175
$388
$137
$404
$567
$621
$150
$1,025
$194
$202
$119
$217
$123
$125
$219
$112
$208
$255
$419
$427
$100
$116
$272
$248
$125
$87
$388
$37
$70
$337
$137
$162
$186
$116
$175
$94
$217
$590
$75
$112
$125
$109
$311
$435
$605
$124
$131
$210
$101
$3,412

$1,949

$0

$640

$181

$661

$6,085

$171
$5,208

$0

$0

$115
$50
$165

$0

Pressure Reducing Station and Pressure Relief Improvements (2008 dollars)
PRV1 New 649/ 570 Pressure Reducing Station
PRV2 Add Pressure Relief to 570 Zone (located during design)
Total - Pressure Reducing Station and Pressure Relief Improvements

$115
$50
$165

$0

$0

$0

$0

Facility Improvements (2008 dollars)
F1 Alderwood Supply Station Improvements
F2 649 Zone 2.5 MG Reservoir Recoating (assume lead paint)
F3 649 Zone 2.5 MG Reservoir Seismic Evaluation and Improvements
F4 Shoreline Emergency Interties Pump Station & Transmission Main
F5 Edmonds Emergency Intertie
F6 Telemetry System Upgrade
F7 Vulnerability Improvements (reservoir site)
F8 Vulnerability Improvements (generator at pump station)
F9 Decant Facility (Water Utility share)
F10 New Fall Protection for Reservoirs
F11 Meter Replacement (Andorra/Lakeside Apts)
Total - Facility Improvements

$120
$450
$600
$1,200
$140
$125
$30
$40
$131
$10
$175
$3,021

$120
$450
$600
$1,200
$140
$50

$75

$1,275

$30
$40
$26
$10

$105

$36

$105

$450

$0

$175
$245

$0

$910

$700
$115
$815

$115
$115

$115
$115

$230
$230

$0

$1,455

$541

$776

$7,390

$6,483

Other Improvements (2008 dollars)
M1 AMR Meter Upgrade
M2 Fire Hydrant Replacement Program
Total - Other Improvements
TOTAL - ALL IMPROVEMENTS
* Improvements from Town Center EIS

07-0884.101
7.1.2009

$1,450
$690
$2,140

$0

$0

$750
$115
$865

$23,462

$3,448

$2,054

$1,315
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10
FINANCIAL PROGRAM
INTRODUCTION
The purpose of the financial program is to review the financial policies of the City of
Mountlake Terrace that guide the operation of the water utility assuring the City has the
financial ability to maintain and operate the utility, plus has the capacity to construct the
water system improvements as identified in Chapter 9. In this chapter the past and present
financial condition of the water utility is reviewed, financial resources and revenue necessary
to fund operations, maintenance and the initial six years of the Capital Improvement Program
will be identified. Potential sources for long term capital financing and a financing strategy
will be considered. The affordability of water rates is examined and the feasibility of
adopting and implementing a rate structure that encourages water demand efficiency is
evaluated.
The City of Mountlake Terrace currently has a Rate Study for the Water and Sewer Utilities
programmed at the end of 2009. Because a rate study is planned this chapter focuses on
capital project funding sources and does not identify a revenue requirement or project an
adjustment in rates beyond 2012. The current adopted schedule of rates adjusts rates through
2012.

FINANCIAL STRUCTURE
Current Financial Structure:
The City operates an enterprise fund that is responsible to fund all of its related utility costs.
It is not dependent on general tax revenues or general fund resources. The primary source of
funding for the utility is derived from ongoing charges for service (user rates). Additional
revenues are generated from capital facilities charges imposed on new development,
miscellaneous fees and investment earnings. The City controls the level of user rates by
ordinance, and subject to statutory authority, can adjust rates as needed to meet financial
obligations and objectives.
Funds:
Separate accounting is maintained for restricted and unrestricted cash with further
segregation into operating and capital activities. Though the City has maintained a separate
Operating Water Fund and Water Construction Fund historically, as of January 2009, the two
funds are merged into one Water Fund.
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FINANCIAL POLICIES
Purpose:
The primary purpose of financial management policies is to provide guidelines for the
City Council and staff to use in making financial decisions that ensure core services
are maintained and the Council’s vision for the community is achieved. Additionally,
financial policies provide a level of security for the community by ensuring residents’
tax dollars are being used openly, legally, efficiently and effectively and in a manner
that provides insulation from fiscal crisis and economic disruption.
Priorities and Practices:
The City will maintain the fiscal integrity of its operating, debt service and capital
improvement funds in order to provide services and maintain certain public facilities,
streets and utilities.
Sound financial management policies enable the City to accomplish the following:
•
Ensure the City maintains a financial base to sustain a consistent level of
municipal services.
•
Ensure the City is able to withstand local and regional economic variations.
•
Direct attention to the total financial picture of the City rather than single-issue
areas.
•
Adjust to changes in the service requirements of the community.
•
Maintain a good credit rating in the financial community, which assures
taxpayers and ratepayers that City government is well managed financially and
is in sound fiscal condition.
Should revenues become constrained the following services are considered priorities
in the following order:
1. Public Life, Health and Safety:
a. Police, fire, emergency medical services; building inspections; and
traffic control.
b. Water, sewer, and storm drainage service and infrastructure
maintenance.
2. Legal Mandates: Accounting/auditing/financial reporting; land-use planning.
3. City Facilities and Property: maintenance of park land, buildings, streets, right
of way and equipment.
4. Recreational, athletic, aquatic and youth programs.
5. Pursue Council and Community goals.
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To ensure the community’s dollars are being used efficiently and effectively, the City will
practice the following:
•
•

•
•
•

Include all potential stakeholders in evaluating proposed alternate services.
Form partnerships with other local governments for the provision of services to
achieve economies of scale. Examples include contracting for jail services, and
partnering on at home detention methods.
Review partnerships with local governments on a biennial basis during the preparation
of the biennial budget to evaluate impact and benefits.
Explore the privatization of services on a biennial basis during the preparation of the
biennial budget.
Citizen involvement will be encouraged in the budget decision-making process to
receive input from the Mountlake Terrace community on the level of services desired.

Utility Fund Policies:
•
•
•

•
•
•
•

Enterprise funds will be operated in a manner that maintains a minimum ending fund
balance that is not be less than 15% of total operating expenditure appropriations.
Utilities will be self-supporting through user rates and charges.
To assure ratepayers that utility funds are being readily used for the maintenance of
the system, the maximum ending fund balance will not exceed 25% of total fund
appropriations.
Utility rates will be reviewed each biennium as part of the budget process.
A detailed study of utility rates and other utility charges will be conducted at least
every five years to ensure utility revenue is meeting, and not exceeding, need.
Utility rates will be established using industry-standard methods, including revenue
requirement analysis, cost of service analysis, and rate design analysis.
Each utility should be funding capital projects in an amount that averages two percent
(2%) of replacement value per year over a five-year average.

PAST FINANCIAL PERFORMANCE
This section includes a historical summary of financial performance as reported by the City on the
Statement of Net Assets and the Statement of Revenues, Expenses, and Change in Net Assets.
These financial reports reflect the performance of the water utility.
Comparative financial statements for the previous six years (2003 through 2008) are
summarized in Table 1 and Table 2. Key performance indicators are highlighted to
demonstrate the historical performance and condition of the utilities.
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Table 1: Historical Financial Performance:
City of Mountlake Terrace, Washington
Water Utility Fund
Comparative Statement of Net Assets
December 31, 2003, 2004, 2005, 2006, 2007 and 2008

2003
Assets
Current Assets:
Cash and cash equivalents
Investments
Receivables:
Accounts
Intergovernmental

2004

2005

2006

2007

2008

$ 302,264 $ 97,202 $ 186,364 $ 192,742 $ 16,196 $
96,341
2,076,541
2,111,649
2,111,587
1,688,883
303,686
2,798,681
363,911
-

394,350
-

282,668
20,947

326,744
2,553

355,315
3,166

315,438
21,112

Total Current Assets

2,742,716

2,603,201

2,601,566

2,210,922

678,363

3,231,572

Noncurrent Assets:
Capital assets:
Nondepreciable
Depreciable, net

712,793
8,958,800

1,988,075
8,755,738

3,539,784
9,324,504

488,672
13,212,830

389,680
13,575,596

397,324
14,305,702

Total Noncurrent Assets

9,671,593

10,743,813

12,864,288

13,701,502

13,965,276

14,703,026

12,414,309

13,347,014

15,465,854

15,912,424

14,643,639

17,934,598

Liabilities
Current Liabilities:
Accounts payable
Intergovernmental payable
Compensated absences payable
Bonds payable
Public works trust fund loan payable

95,115
430,000
-

13,812
-

12,098
-

10,453
-

13,594
48,775
-

10,636
72,104
114,014

Total Current Liabilities

525,115

13,812

12,098

10,453

62,369

196,754

Long-Term Liabilities:
Bonds payable (net of current portion)
Public works trust fund loan payable (net of current portion)

829,443
-

-

-

-

-

1,330,306

Total Liabilities

1,354,558

13,812

12,098

10,453

62,369

1,527,060

Net Assets
Invested in capital assets, net of related debt
Prior Period Adjustment (Capital Contributions)
Restricted for debt service
Unrestricted

9,671,593
22,603
2,739,946

10,743,813
2,589,389

12,864,288
462,420
2,589,468

13,701,502
2,200,469

13,965,276
615,994

13,258,706
3,148,832

12,434,142

13,333,202

15,916,176

15,901,971

14,581,270

16,407,538

Total Assets

Total Net Assets

Liquidity Ratio – The Current Ratio (unrestricted current assets divided by current
liabilities) has been greater than 5:1 over the past six years, climbing as high as over 200:1
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ratio in 2005 and ending at over 10:1 in 2007. A ratio of 2:1 or higher is considered good
in terms of healthy liquidity.
Liquidity Ratio – Working Capital (unrestricted current assets minus current liabilities
not devoted to debt service), converted to days of O&M, has fluctuated from year to year,
with an average of over 400 days of O&M; 100 days for the final historical year, 2007.
The City’s current financial policies call for a minimum of 55 days of O&M (15%) and a
maximum of 90 days of O&M (25%) – in line with industry standards of 60 to 90 days.
Capital Structure Ratio – The Debt to Equity Ratio (total debt divided by the sum of
retained earnings and contributed equity) is very low, at below 15% debt for 2002 and
2003 before final payment on the outstanding loan. A ratio of no greater than 50%
debt is desirable.
Table 2: Statements of Revenues, Expenses and Change in Fund Net Assets:
Charges for services

$ 2,651,580

$ 2,456,820

$ 2,371,585

$ 2,531,721

$2,382,417

$ 2,634,108

Operating Expenses
Operations and maintenance
Depreciation

2,094,594
278,573

2,114,516
279,568

2,192,193
235,725

2,220,921
310,754

2,203,939
312,497

2,185,045
327,957

Total Operating Expenses

2,373,167

2,394,084

2,427,918

2,531,675

2,516,436

2,513,002

Operating Income (Loss)

278,413

62,736

(56,333)

Non-Operating Revenues (Expenses)
(Loss) on sale of capital assets
Interest Expense
Investment earnings

(39,331)
97,387

(108,160)
92,479

92,007

58,056

(15,681)

336,469

47,055

Total Non-Operating Revenues (Expenses)
Income (Loss) Before Contributions and Transfers

46

(134,019)

121,106

(183,480)
83,824

(3,817)
44,863

30,940

92,007

(99,656)

41,046

30,940

35,674

(99,610)

(92,973)

152,046

Capital Contributions
Transfers in
Transfers out

410,000
(582,466)

1,345,000
(492,995)

1,581,390
(285,320)

634,811
234,217
(783,623)

294,952
285,135
(1,807,815)

158,173
3,055,927
(1,539,878)

Change in Net Assets

164,003

899,060

1,331,744

(14,205)

(1,320,701)

1,826,268

Net Assets Beginning of Year

12,270,139

12,434,142

14,584,432

15,916,176

15,901,971

14,581,270

Net Assets End of Year

12,434,142

13,333,202

15,916,176

15,901,971

14,581,270

16,407,538
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The O&M Coverage Ratio (service revenues divided by operating expenses) has been
declining over the six-year period, beginning at 1.29 and dipping to 0.95 in 2007. A
desired ratio is greater than 1.0.
The Operating Ratio (total operating expenses divided by total operating revenues)
climbs from 78% to 106% in 2007. Greater than 90% indicates there is little room for new
debt service and capital replacement.
The Debt Service Coverage Ratio (revenues less O&M expenses divided by total annual
debt service) was 1.91 and 1.24 in the first two years when there was utility debt. An
industry target of 1.25 to 1.50 is considered favorable.
Existing Long Term Debt:
The City currently has three Public Works Trust Funds loans with a total outstanding
principal balance of $1.5 million and average annual debt service payments of just over
$100,000.

FINANCIAL FORCAST
Current Operational Budget:
The City of Mountlake Terrace prepares and adopts a Biennial Budget (Table 3) to meet
operational needs. This Biennial budget serves five essential purposes:
1.
2.
3.
4.

Legal document - sets forth expenditure limits by fund;
Financial Plan - projecting revenues and expenditures for the ensuring two years;
Policy Document - reflecting City policies concerning the budget;
Management Tool - documenting service level commitments made by City
departments; and
5. Public Information Document - describes the City's financial condition, its service
level objectives for the two budget years, and the funding sources available to meet
the objectives
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Table 3: Water Fund 2009-2010 Adopted Biennial Budget

SOURCES & USES
BEGINNING FUND BALANCE

2009

2010

ADOPTED

ADOPTED

$

2,671,645

$

450,655

$

2,555,643

$

2,710,994

REVENUES
Water Service
Reimb Public Works Shop

9,200

9,408

Rents, Leases

75,052

78,054

Investment Interest

62,500

19,200

Other Revenues
Total Operating Revenues

91,809
$

92,727

2,794,204

$

477,000

$

2,910,383

Other Financing Sources:
Federal Grant (EPA Earmark)

$

Loan Proceeds
Total Other Financing Sources

1,000,000

477,000
2,000,000

$

1,477,000

$

2,477,000

$

6,942,849

$

5,838,038

$

897,702

$

929,122

TOTAL REVENUES &
OTHER SOURCES
EXPENDITURES
Operating
Water Supply
Billing/Collection
Water Distribution System Maint
Public Works Shop
Debt Service
Interest - Public Works Trust Fund
Total Operating Expenditures
Operating Revenues over (under)

481,923

474,974

1,007,932

1,047,121

10,000

10,000

-

80,000

120,900

120,400

$

2,518,457

$

2,661,617

$

275,747

$

248,766

205,337

$

Operating Expenditures
Capital
Engineering Services

$

Water Mains

212,341

3,705,400

2,312,600

2,000

2,000

Water System Emergency Repairs

25,000

-

New Fall Protection System-Wtr Tanks

10,000

-

Decant Facility

26,000

105,000

Water System Acquisition

2.5 Standpipe Recoating
Total Capital Expenditures

-

35,400

$

3,973,737

$

2,667,341

$

6,492,194

$

5,328,958

TOTAL EXPENDITURES &
OTHER USES
ENDING FUND BALANCES
Reserved For:
Operating Reserve - 15% of Op Exp

377,769

Unreserved/Undesignated:
ENDING FUND BALANCES
TOTAL EXPENDITURES, OTHER
USES & FUND BALANCES

399,243

72,886

109,837

$

450,655

$

509,080

$

6,942,849

$

5,838,038
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Funding and Financing the Capital Improvement Program
The Capital Improvement Program (CIP) developed for this analysis identifies $7.67 million
(2008 $) in capital projects over the 6-year period 2009-2014 and $21.32 million (2008 $) over
the 20-year period 2009-2028. Costs are stated in 2008 dollars and escalated to the year of
planned spending for financing projections consistent with the City’s existing Financial Forecast.
In developing the CIP two additional improvements were identified that are not currently included
in the City’s current projections, an automatic meter reading upgrade and a fire hydrant
replacement program. In total these two improvements amount to $1.91 million during the 6-year
period 2009-2014. Funding for these two improvements has not been identified or included in the
current projections and would be considered in a future evaluation or if other resources become
available. A detailed listing of all projects (2008 $) is provided in Chapter 9.
The capital funding plan defines a strategy for funding the CIP, including an analysis of available
resources from rate revenues, existing reserves, capital facilities charges, debt financing, and any
special resources that may be readily available (e.g. grants, developer contributions, etc.). The
funding plan impacts the financial plan through the use of debt financing (resulting in annual debt
service) and any assumed rate revenues available for capital funding.
Each year the City prepares a Six –Year Financial Forecast that considers operating revenues,
operating and maintenance (O&M) expenses, debt service payments, rate funded capital needs,
and any other identified revenues or expenses related to the utility operations. The current
Forecast for the Water Fund is present in Table 4.
In reviewing of the Financial Forecast analyzing available and forecasted resources, the majority
of future capital costs will need to be debt financed. In the absence of secured state loans or other
lower cost financing options, revenue bonds are the assumed future dept financing mechanism.
The annual debt service obligations are included in the operating forecast which impact operating
cash flow needs on an annual basis.
It is important to note that the forecast of available utility revenue resources used in this analysis
assumes the City’s current level of capital facilities charges and its adopted rate adjustment
strategy through 2012; no additional rate adjustments are assumed.
Although the Capital Improvement Plan (CIP) has been developed for the 20-year time
horizon, the financial plan focuses on the 6-year planning period. Currently a Rate Study for
the Water and Sewer Utilities is programmed at the end of 2009. Because a rate study is
planned this chapter focuses does not identify a revenue requirement or project an adjustment
in rates beyond 2012. The current adopted schedule of rates adjusts rates through 2012.
Available Funding Sources for the 6 and 20 year CIP are indentified in the next section.
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Table 4: Six Year Financial Forecast
2008
Actual

2009
Revised

$ 3,260,138
88,300
$ 3,348,438

$ 2,944,808

$

673,161

$

731,586

$

$ 2,944,808

$

673,161

$

731,586

$

2,476,785
8,418
7,068
63,255
120,377
79,702
2,755,605

2,555,643
4,000
5,200
75,052
62,500
91,809
2,794,204

2,710,994
4,000
5,408
78,054
19,200
92,727
2,910,383

88,882
654,207
425,252
1,047,277
34,324
2,249,942

120,900
897,702
481,923
1,027,398
10,000
2,537,923

80,000
120,400
929,122
474,974
1,047,121
10,000
2,661,617

SOURCES & USES OF FUNDS
REVENUES AND OTHER SOURCES:
BEGINNING FUND BALANCES
Adjustment for Accrual Basis
Total Beginning Fund Balance
OPERATING REVENUES
Water Service
Reimb Public Wrk Shop - Other Gov
Reimb Public Wrk Shop - Other Funds
Rents, Leases
Investment Interest
Other Revenues
Total Operating Revenue
EXPENDITURES & OTHER USES
OPERATING EXPENDITURES
Debt Service on Loan
Debt Service on Pub Wks Trust Loan
Water Supply
Billing/Collection
Water Distribution System Maintenance
Public Works Shop
Total Operating Expenditures
Operating Revenues over (under)
Operating Expenditures
OTHER FINANCING SOURCES
Federal Earmark - EPA Grant
Public Works Trust Fund Loan Proceeds
Loan Proceeds
Other Financing Sources

$

TOTAL REVENUES & OTHER SOURCES
CAPITAL EXPENDITURES
Engineering Services
Water System Emergency Repairs
Water Mains
Water System Acquisition
New Fall Protection System - Water Tanks
2.5 Standpipe Recoating
Decant Facility
Vulnerability Imp (generator, security)
TOTAL CAPITAL EXPENDITURES
TOTAL EXPENDITURES & OTHER USES
ENDING FUND BALANCES
Reserved For:
Outstanding Encumbrances
Operating Reserve - 15% of Oper. Exp.
Unreserved/Undesignated:
ENDING FUND BALANCES
TOTAL EXPENDITURES, OTHER
USES & FUND BALANCES

$

505,663

$

256,281

2010
Adopted

$

248,766

2011
Projected

$

2013
Projected

2014
Projected

942,583

$ 1,076,636

$ 1,169,037

942,583

$ 1,076,636

$ 1,169,037

2,875,745
4,000
5,624
81,176
27,500
93,654
3,087,700

3,038,796
4,000
5,849
84,423
34,200
94,591
3,261,859

3,038,796
4,000
6,000
87,800
38,600
90,000
3,265,196

3,038,796
4,000
6,000
91,312
32,767
90,000
3,262,875

3.50%
240,000
119,869
961,641
491,598
1,083,770
10,350
2,907,229

3.50%
320,000
119,374
995,299
508,804
1,121,702
10,712
3,075,891

3.50%
400,000
118,880
1,030,134
526,612
1,160,962
11,087
3,247,675

3.50%
480,000
103,355
1,066,189
545,044
1,201,595
11,475
3,407,658

180,471

2012
Projected

$

185,968

$

17,521

$ (144,783)

75,150
75,150

477,000
1,000,000
1,477,000

477,000
2,000,000
2,477,000

1,000,000
1,000,000

1,000,000
1,000,000

1,000,000
1,000,000

900,000
900,000

6,179,193

7,216,012

6,060,544

4,819,286

5,204,442

5,341,832

5,331,912

212,341
2,312,600
2,000
35,400
105,000
2,667,341
5,328,958

$ 215,474
21,900
2,000
730,100
969,474
3,876,703

152,306
832,137
984,443
3,234,385

$

205,337
25,000
3,736,591
2,000
10,000
26,000
4,004,928
6,542,851

$

$

223,015
820,600
2,000
6,300
1,051,915
4,127,806

$

230,821
561,800
2,000
130,500
925,121
4,172,796

$

238,899
949,700
2,000
1,190,599
4,598,257

50,657
337,491
2,556,660
2,944,808

380,688
292,473
673,161

399,243
332,343
731,586

436,084
506,499
942,583

461,384
615,253
1,076,636

487,151
681,885
1,169,037

511,149
222,506
733,654

$ 6,179,193

$ 7,216,012

$ 6,060,544

$ 4,819,286

$ 5,204,442

$ 5,341,832

$ 5,331,912
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AVAILABLE FUNDING ASSISTANCE AND FINANCING RESOURCES
Feasible long-term capital funding strategies must be defined to ensure adequate resources
are available to fund the CIP. In addition to the utility’s resources such as accumulated
cash reserves, rate funded capital and connection charges, capital needs can be met from
outside sources such as grants, low-interest loans, and bond financing. The following is a
summary of Utility Resources and Outside Resources.
Utility Resources:
Using rate revenue and other utility revenue resources funding capital needs can be
achieved by using accumulated cash above the operating reserve threshold, rate revenues
designated for capital spending purposes, and capital related revenues, such as capital
facilities charges and other connection fees.
Capital Facilities Charges:
A capital facilities charge (CFC), also called a “connection charge” as provided for by
RCW 35.92.025, refers to a one-time charge imposed on new customers as a condition of
connection to the utility system. The purpose of the CFC is two-fold: (1) to promote
equity between new and existing customers; and (2) to provide a source of revenue to fund
capital projects. Equity is served by providing a vehicle for new customers to share in the
capital costs incurred to support their addition to the system. CFC revenues provide a
source of cash flow used to support utility capital needs; revenue can only be used to fund
utility capital projects or to pay debt service incurred to finance those projects. In the
absence of a CFC, growth-related capital costs would be borne in large part by existing
customers. In addition, the net investment in the utility already collected from existing
customers, whether through rates, charges and/or assessments, would be diluted by the
addition of new customers, effectively subsidizing new customers with prior customers’
payments. To establish equity, a CFC should recover a proportionate share of the existing
and future infrastructure costs from a new customer. From a financial perspective, a new
customer should become financially equivalent to an existing customer by paying the
CFC.
The City currently imposes a CFC of $2,574 per equivalent residential unit (ERU) to all
new water customers.
Local Facilities Charges:
While a CFC is the manner in which new customers pay their share of general facilities
costs, local facilities funding is used to pay the costs of local facilities that connect each
property to the system’s infrastructure. Local facilities funding is often overlooked in a
rate forecast since it is funded upfront by either connecting customers, developers, or
through an assessment to properties - but never from rates. Although these funding
mechanisms do not provide a capital revenue source toward funding CIP costs, the
Page 10-10
Murray, Smith & Associates, Inc.

Comprehensive Water System Plan
City of Mountlake Terrace

CHAPTER 10

FINANCIAL PROGRAM

discussion of these charges is included in this section, as they are an impact to the new
customer of the system.
There are a number of mechanisms that can be considered toward funding local facilities.
One of the following scenarios typically occurs: (a) the utility charges a connection fee
based on the cost of the local facilities (under the same authority as the CFC); (b) a
developer funds extension of the system to their development and turns those facilities
over to the utility (contributed capital); or (c) a local assessment is set up called a Utility
Local Improvement District (ULID/LID) which collects tax revenue from benefited
properties.
A Local Facilities Charge (LFC) is a variation of the connection charge authorized
through RCW 35.92.025. It is a city-imposed charge to recover the cost related to service
extension to local properties. Often called a front-footage charge and imposed on the basis
of footage of main “fronting” a particular property, it is usually implemented as a
reimbursement mechanism to a city for the cost of a local facility that directly serves a
property. It is a form of connection charge and, as such, can accumulate up to 10 years of
interest. It typically applies to instances where no developer-installed facilities are needed
through developer extension due to the prior existence of available mains already serving
the developing property.
A Developer Extension is a requirement that a developer install onsite and sometimes
offsite improvements as a condition of extending service. These are in addition to the
CFC required and must be built to city standards. Cities are authorized to enter into
developer extension agreements under RCW 35.91.020. Part of the agreement between a
city and developer for the developer to extend service might include a late-comer
agreement, resulting in a late-comer charge to new connections to the developer extension.
Latecomer Charges are a variation of developer extensions whereby a new customer
connecting to a developer-installed improvement makes a payment to a city based on their
share of the developers cost (RCW 35.91.020). The city passes this on to the developer
who installed the facilities. This is part of the developer extension process, and defines the
allocation of costs and records latecomer obligations on the title of affected properties. No
interest is allowed, and the reimbursement agreement cannot exceed 15 years in duration.
LID/ULID is another mechanism for funding infrastructure that assesses benefited
properties based on the special benefit received by the construction of specific facilities
(RCW 35.43.042). Most often used for local facilities, some ULIDs also recover related
general facilities costs. Substantial legal and procedural requirements can make this a
relatively expensive process, and there are mechanisms by which a ULID can be rejected
by a majority of property ownership within the assessment district boundary.
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Government Programs:
Historically, federal and state grant programs were available to local utilities for capital
funding assistance. However, these assistance programs have been mostly eliminated,
substantially reduced in scope and amount, or replaced by loan programs. Remaining
miscellaneous grant programs are generally lightly funded and heavily subscribed.
Nonetheless, the benefit of even the very low-interest loans makes the effort of applying
worthwhile. State programs identified as potential funding sources for the water system
CIP are discussed next.
Public Works Trust Fund – Cities, towns, counties and special purpose districts are
eligible to receive loans. Water, sewer, storm, roads, bridges and solid waste/recycling are
eligible and funds may be used for repair, replacement, rehabilitation, reconstruction and
improvements including reasonable growth (generally the 20-year growth projection in the
comprehensive plan).
PWTF loans are available at interest rates of 0.5%, 1% and 2% with the lower interest
rates given to applicants who pay a larger share of the total project costs. The loan
applicant must provide a minimum local match of funds of 5% towards the project cost to
qualify for a 2% loan, 10% for a 1% loan, and 15% for a 0.5% loan. The useful life of the
project determines the loan term up to a maximum of 20 years.
Community Economic Revitalization Board – CERB primarily offers low-cost loans;
grants are made available only to the extent that a loan is not reasonably possible. The
CERB targets public facility funding for economically disadvantaged communities,
specifically targeting job creation and retention. Priority criteria include the
unemployment rates, number of jobs created and/or retained, wage rates, projected private
investment and estimated state and local revenues generated by the project. Traditional
construction projects are offered at a maximum dollar limit per project of $1 million. A
local match of 25% is targeted. Eligible applicants include cities, towns, port districts,
special purpose districts, federally recognized Indian tribes, and municipal corporations.
The Board’s policy is that all loans made by the CERB will be secured by a general
obligation pledge of the taxing power of the borrowing entity. Terms do not exceed 20
years including available payment deferral of interest and principal for up to five years.
Interest rates match the most current rate of Washington State bonds (not to exceed 10%).
Community Development Block Grants (General Purpose Grants) – These grants are
made available to Washington State small cities, towns and counties in carrying out
significant community and economic development projects that principally benefit low
and moderate income persons. Eligible applicants are Washington State cities and towns
with a population less than 50,000 and counties with a population less than 200,000 that
are non-entitlement jurisdictions or are not participants in a HUD Urban County
Entitlement Consortium. Eligible projects include public facilities for water, wastewater,
storm sewer and streets. The application period is September through November annually.
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Bond Financing:
General Obligation Bonds – General obligation (G.O.) bonds are bonds secured by the full
faith and credit of the issuing agency, committing all available tax and revenue resources
to debt repayment. With this high level of commitment, G.O. bonds have relatively low
interest rates and few financial restrictions. However, the authority to issue G.O. bonds is
restricted in terms of the amount and use of the funds, as defined by Washington
constitution and statute. Specifically, the amount of debt that can be issued is linked to
assessed valuation.
While bonding capacity can limit availability of G.O. bonds for utility purposes, these can
sometimes play a valuable role in project financing. A rate savings may be realized
through two avenues: the lower interest rate and related bond costs; and the extension of
repayment obligation to all tax-paying properties (not just developed properties) through
the authorization of an ad valorem property tax levy.
Revenue Bonds – Revenue bonds are commonly used to fund utility capital
improvements. The debt is secured by the revenues of the issuing utility and the debt
obligation does not extend to the city’s other revenue sources. With this limited
commitment, revenue bonds typically bear higher interest rates than G.O. bonds and also
require security conditions related to the maintenance of dedicated reserves (a bond
reserve) and financial performance (added bond debt service coverage). The city agrees to
satisfy these requirements by ordinance as a condition of bond sale.
Revenue bonds can be issued in Washington without a public vote. There is no bonding
limit, except perhaps the practical limit of the utility’s ability to generate sufficient revenue
to repay the debt and provide coverage. In some cases, poor credit might make issuing
bonds problematic.

SUMMARY OF AVAILABLE FUNDING ASSISTANCE AND FINANCING
RESOURCES

An ideal funding strategy would include the use of grants and low-cost loans when debt
issuance is required. However, these resources are very limited and competitive in nature
and do not provide a reliable source of funding for planning purposes (unless already
approved). It is recommended that the City pursue these funding avenues but assume
bond financing to meet needs above the utility’s available cash resources. G.O bonds may
be useful for special circumstances, but due to the bonding capacity limits are most often
reserved for other City (non-utility) purposes. Revenue bonds are a more secure financing
mechanism for utility needs. The Capital Financing Strategy developed to fund the CIP
assumes the following funding priority:
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Available grant funds (EPA grant for 52nd St. main water project)
Accumulated capital cash reserves
Annual revenue collections from capital facilities charges (CFCs)
Annual transfers of rate-funded capital or excess cash (above minimum balance
targets) from operating accounts
Interest earnings on capital fund balances and other miscellaneous capital
resources
Revenue bond financing

RATE STRUCTURE AND POTENTIAL CONSERVATION
FEATURES
The City’s existing water rate structure is comprised of a bi-monthly base charge (per
account or dwelling unit) and a volume charge per hundred cubic feet (ccf) of water use,
applicable to all customers on the water system. Table 5 presents the current rate structure
with adopted rate increases through 2012.
Table 5: Existing and Adopted Water Rates
Existing and Adopted Water Rates
2009-2014

2009
Water Rates
Bi-Monthly Base Rate
Usage Charge per CCF

2010

$14.10
$2.25

$14.81
$2.36

2011
$15.55
$2.48

2012

2013

$16.26
$2.59

$16.26
$2.59

2014
$16.26
$2.59

The City currently has a Rate Study for the Water and Sewer Utilities programmed at the
end of 2009. In conducting this study the City will prepare a detailed cost of service
analysis and consider the following potential refinements to its current rate structure to
enhance customer equity and further promote water conservation:
•

•

Implement a base charge that increases with the size of water meter. This
recognizes the increased costs and potential water demand for successively
larger size meters, thereby improving customer equity for actual demands
placed on the water system.
Design a separate schedule of rates applicable to distinct customer classes
exhibiting similar usage patterns/demands on the water system. Typical water
customer classes include single family residential, multi-family residential, and
commercial. A separate irrigation class is also common. Each of these classes
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typically has a very different and distinct demand on the water system, and therefore,
warrants a differential in rates.
Implement conservation-based rate structures, such as an increasing block rate
structure for single family residential customers and a seasonal rate structure for multifamily and commercial customers.

AFFORDABILITY
A common affordability benchmark for utility rates is to test the monthly medium income
equivalent against the existing and projected monthly utility rates. If monthly bills are less than
1.5% of the median household income for the demographic area, they are generally considered
affordable. The median household income for the City in the 2000 census was $47,238. Median
income is forecasted to include 3% annual escalation. Table 6 presents the single family
residential monthly water bills over the forecast period, tested against the 1.5% threshold. Based
on this index, the City’s adopted rates through 2012 remain within an affordable range. Rate
affordability should be evaluated for future years following refinement of the financial plan.
Table 6: Affordability Test
Affordability Test
2009-2012

2009
Median Income
Average Bill
1.5% of Median Income

$61,635.00
$29.85
$77.04

2010
$63,484.00
$31.33
$79.35

2011

2012

$65,388.00
$32.91
$81.74

$67,350.00
$34.39
$84.19

CONCLUSION
Financial analysis indicates that the City’s adopted rates (2009-2012), along with the use of
available cash reserves, are forecasted to be sufficient to fund utility operations and capital
projects identified through 2012. Beyond 2012, the City will evaluate its capital program,
operating forecast, and resulting rate impacts and develop a strategy to fully fund utility
obligations.
It is recommend that the City conduct a comprehensive cost-of-service rate study and evaluate
rate structure changes to enhance customer equity and further promote water conservation.
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City of Mountlake Terrace
Existing Water System
Pressure Reducing Station Data

Station Name

Location
East side of 44th Ave. North of 212th
44th & 212th (AWD Supply Station)
234th & Cedar East lane of Cedar Way in front of the
Way
main driveway to Markland Woods
North lane of 236th St. at the west
236th & 47th curbline of 47th Pl.
East lane of 48th Ave. 100' south of
236th & 48th centerline of 236th St.
West lane of 56th Ave. 50' south of
236th & 56th centerline of 236th St.
End of 235th St. (dead end) on west side
235th & 68th of fence
West of the curb line of 228th St. as
228th & 68th 228th turns into 68th Ave.
West curb line of 66th Ave. 165' north of
66th & 220th centerline of 220th St.
Near centerline of 220th St. 100' west of
220th & 66th centerline of 66th Ave.
West curb line of 61st Ave. 60' south of
61st & 212th centerline of 212th St.
South of the curb line immediately east
of the first residential building on the
south side of the driveway after entering
Markland Woods Markland Woods
South side of 228th St. east of 38th Ave.
(Emergency intertie with Alderwood
38th & 228th Water District)

Control Valve
Normal Set Point Upper
Lower
Size
Ground
Inlet
Outlet Pressure Pressure
Main Bypass Elevation Pressure Pressure Zone
Zone
10"

8"

415'

95 psi

70 psi

AWD 635

570

6"

2"

384'

79 psi

62 psi

570

530

6"

2"

367'

87 psi

69 psi

570

530

6"

2"

380'

78 psi

63 psi

570

530

10"

2"

404'

68 psi

50 psi

570

530

8"

4"

326'

100 psi

69 psi

570

494

8"

2"

426'

58 psi

28 psi

570

494

10"

2"

386'

75 psi

45 psi

570

494

10"

2"

394'

75 psi

41 psi

570

494

8"

2"

329'

98 psi

68 psi

570

494

6"

2"

389'

79 psi

62 psi

570

530

10"

n/a

394'

98 psi

68 psi

AWD 635

570
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Water Use Efficiency Program
INTRODUCTION
The City of Mountlake Terrace purchases all of its water from the Alderwood Water District,
which in turn purchases it from the City of Everett, the regional water supplier of Snohomish
County. The City of Everett has established a regional water conservation program that
Mountlake Terrace participates in along with other water systems in Snohomish County.
Mountlake Terrace is a member of the Everett Water Utility Committee, which works with
the Partnership for Water Conservation in Puget Sound to ensure water supplies meet the
needs of the Puget Sound Region. Through the coordinated efforts of the Mountlake Terrace
Water Use Efficiency Program and the City of Everett regional program, Mountlake Terrace
can focus on improving water use efficiency within its own system and assist with
accomplishing the goals of the regional program.
WATER USE EFFICIENCY REQUIREMENTS
In the past, water systems in Washington State developed programs to improve the efficient
use of water under a document titled “The Conservation Planning Requirements”, which was
published by the Department of Ecology (Ecology) and the Department of Health (DOH) in
March 1994. The 2007 Water Use Efficiency (WUE) Rule, which came out of the 2003
Municipal Water Law, identified additional requirements for municipal water systems. The
planning requirements for water use efficiency programs include (1) data collection and
reporting, (2) demand forecasting, (3) evaluation and selection of water use efficiency
measures, (4) evaluation of water rates, and (5) evaluation of water reclamation
opportunities. In addition to these planning requirements, the WUE Rule requires municipal
water systems to establish water saving goals through a public process, meet a distribution
system leakage standard, and report annually on the progress of meeting goals and using
water efficiently.
CITY OF EVERETT REGIONAL PROGRAM
The City of Everett water conservation program is documented and included in Chapter 5 of
the City of Everett 2007 Comprehensive Water Plan. The current regional program was
developed through a collaborative process with Mountlake Terrace and other water systems
that purchase Everett water and builds on the success of the previous regional program.

07-0884.101
7.1.2009
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CITY OF MOUNTLAKE TERRACE

WATER USE EFFICIENCY PROGRAM

WATER USE EFFICIENCY PROGRAM
The City of Mountlake Terrace (City) will meet the water use efficiency requirements as a
participant in the regional program through both local efforts and combined efforts with the
regional program group. The City’s efforts in meeting several of the water use efficiency
requirements are documented in the City’s Comprehensive Water System Plan. This includes
water use data collection and demand forecasting in Chapter 4 and the evaluation of water
rates in Chapter 10. The following describes the past achievements of the regional program,
current water use efficiency program goals, and a brief description of the regional program.
Past Achievements
The City participated in the Everett regional program during 2001through 2006, which
reduced water by approximately 2.3 million gallons per day (MGD), surpassing the original
goal. This was accomplished through several activities that included educational programs,
indoor and outdoor water conservation kits, water-efficient spray heads for food service
establishments and water audits for schools and businesses.
In 2007, the regional program included 650 water conservation workshops in classrooms that
reached more than 18,000 students. More than 8,600 water conservation kits were also
distributed by participating water systems. These activities resulted in an estimated water
savings of 0.66 MGD, which met the revised 2007 goal of 0.66 MGD.
In 2008, the regional program included 910 water conservation workshops that reached more
than 25,000 students. In addition, 150 toilet rebates and 1,310 washer rebates were issued.
Participating water utilities also distributed 8,020 indoor conservation kits, 9,700 outdoor
conservation kits, and approximately 180,000 leak detection flyers and lawn watering
calendars. In addition, 450 low-flow spray nozzles and 1,340 faucet aerators were installed in
commercial kitchens as part of a new program. These activities achieved an estimated water
savings of 1.29 MGD, surpassing the original goal of 1.18 MGD.
Program Goals
The goal of the Everett regional program, which includes Mountlake Terrace as a participant,
is to meet or exceed the latest water use efficiency requirements and save 1.97 MGD by 2012
(approximately 3 percent), as adopted by the Everett City Council on November 21, 2007.
Program Overview
The Everett regional program intends to fund approximately $600,000 a year in regional
water conservation activities from 2007 through 2012. The regional program includes
rebates for water-efficient toilets and clothes washers, and a program to help consumers
identify and fix leaky toilets, in addition to previous measures implemented as part of the
regional program. The City of Mountlake Terrace will continue to participate in the regional
program and report its progress annually on the Annual Water Use Efficiency Performance
Report form. The City will also evaluate and report distribution system leakage on an annual
basis to comply with the Water Use Efficiency Rule.
07-0884.101
7.1.2009
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APPENDIX H
Cross Connection Control Program

City of Mountlake Terrace Cross Connection Control Plan
Updated June 18, 2009
Program Elements (per WAC 246-290-490)
Element 1: Local Ordinance
The City of Mountlake Terrace developed a local ordinance to address cross connection control
issues in 1989. Current code establishes the City’s legal authority to implement a cross
connection control program, describes the operating policies and technical provisions of the
City’s cross connection control program and describes the corrective actions used to ensure that
consumers comply with cross connection control requirements. (See attached Mountlake
Terrace Municipal Code Chapter 13.45.)
Element 2: Develop and implement procedures and schedules for evaluating new and existing
service connections.
For all new service connections the City requires applicants to fill out a new service connection
questionnaire to determine if the potential for cross connection exists.
Service connections in place at the time the ordinance was adopted in 1990 were evaluated for
compliance with the Cross Connection Code by the Cross Connection Control Specialist.
Periodic (yearly) reevaluations are conducted by contacting each property owner with a backflow
device located on their property. A database is maintained of all backflow devices. Currently
801 devices are tracked throughout the City.
Element 3: The purveyor shall develop and implement procedures and schedules for ensuring
that cross connections are eliminated whenever possible, that they are controlled by installation
of approved backflow preventers when they cannot be eliminated and that approved backflow
preventers are installed in accordance with the requirements of attached appendix A.
Cross connection instances in the City of Mountlake Terrace are eliminated whenever possible
through evaluation and review at the time of development or construction plan submittal. Where
cross connections cannot be eliminated, installation of approved backflow preventers is required
through code authority provided in Mountlake Terrace Municipal Code Chapter 13.45. All
installations are inspected for compliance in accordance with Appendix A of this plan.
Element 4: The purveyor shall ensure that personnel, including at least one person certified as a
CCS, are provided to develop and implement the cross connection control program.
The City of Mountlake Terrace provides staff with the opportunity for training and certification
as a Cross Connection Control Specialist. Six staff currently has this certification.

Element 5: The purveyor shall develop and implement procedures to ensure that approved
backflow preventers are inspected and/or tested (as applicable) in accordance with Appendix B
of this section.
The City of Mountlake Terrace utilizes a database program to track and send out yearly
inspection and testing letters requiring owners to provide certification that the assembly has been
tested and inspected by a licensed backflow tester. Each owner has 30 days to respond to the
request after which a second letter with a 30 day response time is sent out. Termination of water
service is a last option after the second 30 day period expires without a response.
Element 6: The purveyor shall develop and implement a backflow prevention assembly testing
quality control assurance program, including, but not limited to, documentation of tester
certification and test kit calibration, test report contents, and time frames for submitting
completed test reports.
The City of Mountlake Terrace requires tester certification through the State of Washington and
also requires test kits to be calibrated by a qualified lab. Standard state issue test reports are used
for reporting purposes and within the time frame required under the Cross Connection Code.
Element 7: The purveyor shall develop and implement (when appropriate) procedures for
responding to backflow incidents.
No backflow incidents have been observed or reported to the City since the program was
implemented in 1990. Should an incident be observed or reported, the Cross Connection Control
Specialist will investigate and prepare a compliance plan to remedy the incident, and submit a
completed Backflow Incident Report Form to DOH in accordance with WAC 246-290490(8)(g). A copy of this form is attached.
Element 8: The purveyor shall include information on cross connection control in the purveyor's
existing program for educating consumers about water system operation. Such a program may
include periodic bill inserts, public service announcements, pamphlet distribution, notification of
new consumers and consumer confidence reports.
Information is provided to the public through a notification questionnaire to new consumers who
apply for new meter connections and through information listed in the yearly consumer
confidence report.
Element 9: The purveyor shall develop and maintain cross connection control records including,
but not limited to, the following:
(i) A master list of service connections and/or consumer's premises where the purveyor relies
upon approved backflow preventers to protect the public water system from contamination, the
assessed hazard level of each, and the required backflow preventer(s);

The City of Mountlake Terrace maintains a master database of service connections where
backflow preventers are located. This database lists the assessed hazard of each service
connection along with the number and listing of required devices on each premise.
(ii) Inventory information on:
(A) Approved air gaps installed in lieu of approved assemblies including exact air gap
location, assessed degree of hazard, installation date, history of inspections, inspection
results, and person conducting inspections;
(B) Approved backflow assemblies including exact assembly location, assembly
description (type, manufacturer, model, size, and serial number), assessed degree of
hazard, installation date, history of inspections, tests and repairs, test results, and person
performing tests; and
(C) Approved AVBs used for irrigation system applications including location,
description (manufacturer, model, and size), installation date, history of inspection(s),
and person performing inspection(s).
The City documents all of the items listed above for air gap installations, approved backflow
assemblies and approved atmospheric vacuum breakers through the Tokay database program.
(iii) Cross-connection program summary reports and backflow incident reports required under
Appendix C.
The Cross Connection Control Specialist knows of no backflow incidents in the past fifteen
years. Any future incidents will be reported and noted.
Element 10: Purveyors who distribute and/or have facilities that receive reclaimed water within
their water service area shall meet any additional cross-connection control requirements imposed
by the department under a permit issued in accordance with chapter 90.46 RCW.
Does not apply to the City of Mountlake Terrace at this time.

Appendix A
Approved backflow preventer installation (WAC 246-290-490(6)).
(a) The purveyor shall ensure that approved backflow preventers are installed in the orientation
for which they are approved (if applicable).
(b) The purveyor shall ensure that approved backflow preventers are installed in a manner that:
(i) Facilitates their proper operation, maintenance, inspection, and/or in-line testing
(as applicable) using standard installation procedures acceptable to the department such
as those in the USC Manual or PNWS-AWWA Manual;
(ii) Ensures that the assembly will not become submerged due to weather-related
conditions such as flooding; and
(iii) Ensures compliance with all applicable safety regulations.
(c) The purveyor shall ensure that approved backflow assemblies for premises isolation are
installed at a location adjacent to the meter or property line or an alternate location acceptable to
the purveyor.
(d) When premises isolation assemblies are installed at an alternate location acceptable to the
purveyor, the purveyor shall ensure that there are no connections between the point of delivery
from the public water system and the approved backflow assembly, unless the installation of
such a connection meets the purveyor's cross-connection control requirements and is specifically
approved by the purveyor.
(e) The purveyor shall ensure that approved backflow preventers are installed in accordance with
the following time frames:
(i) For new connections made on or after the effective date of these regulations, the
following conditions shall be met before service is provided:
(A) The provisions of subsection (3)(d)(ii) of this section; and
(B) Satisfactory completion of a test by a BAT in accordance with subsection (7)
of this section.
(ii) For existing connections where the purveyor identifies a high health cross connection
Hazard, the provisions of (3)(d)(ii) of this section shall be met:
(A) Within ninety days of the purveyor notifying the consumer of the high health
cross-connection hazard; or
(B) In accordance with an alternate schedule acceptable to the purveyor.

(iii) For existing connections where the purveyor identifies a low health cross connection
hazard, the provisions of subsection (3)(d)(ii) of this section shall be met in accordance
with a schedule acceptable to the purveyor.
(f) The purveyor shall ensure that bypass piping installed around any approved backflow
preventer is equipped with an approved backflow preventer that:
(i) Affords at least the same level of protection as the approved backflow preventer
that is being bypassed; and
(ii) Complies with all applicable requirements of this section.

Appendix B
Approved backflow preventer inspection and testing (WAC 246-290-490(7)).
(a) The purveyor shall ensure that:
(i) A CCS inspects backflow preventer installations to ensure that protection is provided
commensurate with the assessed degree of hazard;
(ii) Either a BAT or CCS inspects:
(A) Air gaps installed in lieu of approved backflow prevention assemblies for
compliance with the approved air gap definition; and
(B) Backflow prevention assemblies for correct installation and approval status.
(iii) A BAT tests approved backflow prevention assemblies for proper operation.
(b) The purveyor shall ensure that inspections and/or tests of approved air gaps and approved backflow
assemblies are conducted:
(i) At the time of installation;
(ii) Annually after installation, or more frequently, if required by the purveyor for connections
serving premises or systems that pose a high health cross-connection hazard or for assemblies
that repeatedly fail;
(iii) After a backflow incident; and
(iv) After an assembly is repaired, reinstalled, or relocated or an air gap is replumbed.
(c) The purveyor shall ensure that inspections of AVBs installed on irrigation systems are conducted:
(i) At the time of installation;
(ii) After a backflow incident; and
(iii) After repair, reinstallation, or relocation.
(d) The purveyor shall ensure that approved backflow prevention assemblies are tested using
procedures acceptable to the department, such as those specified in the most recently published edition
of the USC Manual. When circumstances, such as, but not limited to, configuration or location of the
assembly, preclude the use of USC test procedures, the purveyor may allow, on a case-by-case basis,
the use of alternate (non-USC) test procedures acceptable to the department.
(e) The purveyor shall ensure that results of backflow prevention assembly inspections and
tests are documented and reported in a manner acceptable to the purveyor.

Appendix C
Recordkeeping and reporting (WAC 246-290-490(8)).
(a) Purveyors shall keep cross-connection control records for the following time frames:
(i) Records pertaining to the master list of service connections and/or consumer's
premises required in subsection (3)(j)(i) of this section shall be kept as long as
the premises pose a cross-connection hazard to the purveyor's distribution system;
(ii) Records regarding inventory information required in subsection (3)(j)(ii) of this
section shall be kept for five years or for the life of the approved backflow
preventer whichever is shorter; and
(iii) Records regarding backflow incidents and annual summary reports required in
subsection (3)(j)(iii) of this section shall be kept for five years.
(b) Purveyors may maintain cross-connection control records in original form or transfer
data to tabular summaries.
(c) Purveyors may maintain records or data in any media, such as paper, film, or electronic
format.
(d) The purveyor shall complete the cross-connection control program summary report annually.
Report forms and guidance on completing the report are available from the department.
(e) The purveyor shall make all records and reports required in subsection (3)(j) of this section
available to the department or its representative upon request.
(f) The purveyor shall notify the department, local administrative authority, and local health
jurisdiction as soon as possible, but no later than the end of the next business day, when a backflow
incident is known by the purveyor to have:
(i) Contaminated the public water system; or
(ii) Occurred within the premises of a consumer served by the purveyor.
(g) The purveyor shall:
(i) Document details of backflow incidents on a form acceptable to the department such as the
backflow incident report form included in the most recent edition of the PNWS-AWWA
Manual; and
(ii) Include all backflow incident report(s) in the annual cross-connection program summary
report referenced in (d) of this subsection, unless otherwise requested by the department.
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Chapter 13.45
CROSS-CONNECTION CONTROL
Interpretation and intent.
Conformance to rules and regulations.
Organization – Conformance.
Definitions.
Cross-connection prohibited – Exceptions.
Cross-connection – Failure to discontinue.
Cross-connection removal.
Backflow prevention device – Installation required when.
Backflow prevention device – Degree of hazard determination.
Backflow prevention device – Location.
Backflow prevention device – Installation supervision.
Backflow prevention device – Approval required.
Backflow prevention device – Annual inspection and tests.
Failure to comply – Termination of service.

13.45.010 Interpretation and intent.
The regulations set out in this chapter are to be reasonably interpreted. It is their intent
to recognize the varying degrees of hazard and to apply the principal that the degree of
protection should be commensurate with the degree of hazard. (Ord. 1840 § 1, 1989).
13.45.020 Conformance to rules and regulations.
Any customer, regardless of whether residing within or without the City limits, who is
now receiving water from the City system or who will in the future receive water from the
City, shall comply with the rules and regulations contained in this chapter. (Ord. 1840 § 2,
1989).
13.45.030 Organization – Conformance.
Any water district, municipal organization, or other organization, which is connected to
the City water supply and/or which is furnished to people within said district or
organization, shall cause all the people or members within said district or organization as
well as the district or organization itself, to comply with the rules and regulations contained
in this chapter. (Ord. 1840 § 3, 1989).
13.45.040 Definitions.
As used in this chapter, unless the context states otherwise, the following definitions
shall apply:
A. “Air-gap separation” means the unobstructed vertical distance through the free
atmosphere between the lowest opening from any pipe or faucet supplying water to a
tank, plumbing fixture, or other device, and the flood level rim of the receptacle, and shall
be at least double the diameter of the supply pipe measured vertically above the flood
level rim of the vessel. In no case shall the gap be less than one inch.
B. “Auxiliary supply” means any water source other than the public water supply that
may be available in the building or premises.
C. “Backflow” means the flow, other than the intended direction of flow, of any foreign
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liquids, gases, or substances, into the distribution system of a public water supply.
D. “Backflow prevention device” means a device to counteract backflow pressures or
prevent back-siphonage.
E. “Back pressure” means backflow caused by a pump, elevated tank, boiler, or other
means that could create pressure within the system greater than the supply pressure.
F. “Back siphonage” means a form of backflow due to a negative or sub-atmospheric
pressure within a water system.
G. “Cross-connection” means any physical arrangement whereby a public water supply
is connected, directly or indirectly, with any other water supply system, sewer, drain,
conduit, pool, storage reservoir, plumbing fixture or other device which contains, or may
contain contaminated water, sewage, or other waste or liquid of unknown or unsafe quality
which may be capable of imparting contamination to the public water supply as a result of
backflow, by-pass arrangements, jumper connections, removable sections, swivel or
changeover devices, and other temporary or permanent devices through which, or
because of which, backflow could occur.
H. “Customer” means any person, family, business, corporation, partnership or firm
connected to the City water supply.
I. “Double check valve assembly” means an assembly composed of two single,
independently acting check valves, including tightly closing shut-off valves located at each
end of the assembly and suitable connections for testing the watertightness of each check
valve.
J. “Reduced pressure principal backflow prevention device” means a device
incorporating two or more check valves and an automatically operating differential relief
valve, located between the two checks, two shut-off valves, and equipped with necessary
appurtenances for testing. The device shall operate to maintain the pressure in the zone
between the two check valves less than the pressure on the public water supply side of
the device. At the cessation of normal flow, the pressure between the check valves shall
be less than the supply pressure. In the case of leakage of either check valve, the
differential relief valve shall operate to maintain this reduced pressure by discharging to
the atmosphere. When the inlet pressure is two pounds per square inch or less, the relief
valve shall open to the atmosphere, thereby providing an air gap in the device. (Ord. 1840
§ 4, 1989).
13.45.050 Cross-connection prohibited – Exceptions.
Except as provided in MTMC 13.45.080, all cross-connections, as defined in MTMC
13.45.040, whether or not such cross-connections are controlled by automatic devices
such as check valves or by hand-operated mechanisms such as a gate valve or
stopcocks, are prohibited. (Ord. 1840 § 5, 1989).
13.45.060 Cross-connection – Failure to discontinue.
Failure on the part of persons, firms, or corporations to discontinue the use of any and
all cross-connections, will be sufficient cause for the discontinuance of the public water
service to the premises on which the cross-connection exists. (Ord. 1840 § 6, 1989).
13.45.070 Cross-connection removal.
The Public Works Superintendent shall, in cooperation with the local plumbing
inspector, make periodic inspections of the premises served by the public water supply to
check for the presence of cross-connections. Any cross-connection found in such
inspection shall be ordered removed by the responsible agency or authority. If an
immediate hazard to health is caused by the cross-connection, water service to the
premises shall be discontinued until it is verified that the cross-connection has been
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removed. (Ord. 1840 § 7, 1989).
13.45.080 Backflow prevention device – Installation required when.
Backflow prevention devices shall be installed at the service connection or within any
premises where in the judgment of the Public Works Superintendent the nature and extent
of the activities, or the materials used in connection with the activities on the premises, or
materials stored on the premises, would present an immediate and dangerous hazard to
health should a cross-connection occur, even though such cross-connection does not
exist at the time the backflow device is required to be installed. This shall include, but not
be limited to, the following situations:
A. Premises having an auxiliary water supply, unless the quality of the auxiliary supply
is in compliance with the rules and regulations of the state;
B. Premises having internal cross-connections that are not correctable, or intricate
plumbing arrangements which make it impractical to ascertain whether or not a crossconnection exists;
C. Premises where entry is restricted so that inspections for cross-connections cannot
be made with sufficient frequency, or at sufficiently short notice, to assure that crossconnections do not exist;
D. Premises having a repeated history of cross-connections being established, or reestablished;
E. Premises on which any substance is handled under pressure so as to permit entry
into the public water supply or where a cross-connection could reasonably be expected to
occur. This shall include the handling of process waters and cooling waters;
F. Premises where material of a toxic or hazardous nature are handled such that if back
siphonage should occur, a serious health hazard may result;
G. The following types of facilities will fall into one of the above categories where a
backflow prevention device shall be installed at these facilities as set forth in this section,
unless the Public Works Superintendent determines no hazard exists:
1. Hospitals, mortuaries, clinics;
2. Laboratories;
3. Sewage treatment plants;
4. Food and beverage processing plants;
5. Chemical plants using a water process;
6. Petroleum processing or storage plans;
7. Other specified by the Secretary of the Department of Social and Health
Services, state of Washington.
H. Premises requiring the installation or replacement of backflow prevention assemblies
under the conditions described below:
1. The following requirements and regulations apply to piping installations, or
portions thereof, that require backflow prevention, except fire sprinkler systems that on
February 1, 1992, were not in compliance with the 5th Edition of AWWA’s “CrossConnection Control Manual Accepted Procedure and Practice”:
a. Backflow prevention assemblies in service, but not currently listed as
approved in accordance with MTMC 13.45.120, may remain in service provided the
backflow prevention assemblies:
i. Were listed on the current list of approved backflow prevention devices
at the time of installation;
ii. Are properly maintained;
iii. Are of the type appropriate for the degree of hazard in accordance
with MTMC 13.45.090; and
iv. Are tested and successfully pass the test annually.
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b. Backflow prevention assemblies in service, but not currently listed as
approved in accordance with MTMC 13.45.120, shall be replaced by an assembly on the
current list of approved assemblies if the not currently listed assemblies are relocated or
require more than minimum maintenance to successfully pass the annual test.
c. Backflow prevention assemblies in service and currently listed as approved
in accordance with MTMC 13.45.120 shall be replaced in accordance with MTMC
13.45.130.
d. If a water system protected by a backflow prevention assembly currently
listed as approved in accordance with MTMC 13.45.120 is modified to include
components or additives requiring a higher level of protection against backflow as
determined in accordance with MTMC 13.45.090, the backflow assembly shall be
replaced with an assembly currently listed as approved in accordance with MTMC
13.45.120 of the type appropriate for the degree of hazard in accordance with MTMC
13.45.090.
2. The following requirements and regulations apply to all fire sprinkler systems
that on February 1, 1992, were not in compliance with the 5th Edition of AWWA’s “CrossConnection Control Manual Accepted Procedure and Practice”:
a. The existing fire sprinkler system may remain in service provided none of
the following conditions are satisfied:
i. The fire system causes contamination of any potable water system that
exceeds the maximum contaminate levels (MCLs) or violates other drinking water
standards currently required by state and federal regulations to be met by the City.
ii. A backflow from the system results in sickness, injury, or death.
iii. The existing backflow prevention assembly is relocated.
iv. The fire system is modified to include components or additives
requiring a higher level of protection against backflow as determined in accordance with
MTMC 13.45.090.
v. The fire sprinkler system is modified or expanded such that the total
number of fire sprinkler heads added to the system after February 1, 1992, exceeds 50
percent of the fire sprinkler heads existing in the system on February 1, 1992.
vi. Seventy-five percent or more of the building is required to be brought
into compliance with the current Uniform Building Code (UBC).
vii. The yearly test and inspection results, as required by subsection (H)
(2)(e) of this section, are not provided.
viii. The results of the test and inspection, as required by subsection (H)
(2)(e) of this section, indicate that the device identified as providing protection against
backflow for the fire sprinkler system is leaking or would be expected to leak.
b. If any of the conditions listed in subsection (H)(2)(a) of this section are
satisfied, the backflow prevention assembly, if one exists, shall be replaced by the owner
with an assembly meeting requirements of MTMC 13.45.120. If a backflow prevention
assembly is not part of the fire sprinkler system, the owner shall install an assembly
meeting requirements of MTMC 13.45.120.
c. Owners of the premises shall file a plan with the Fire Department of the
entire fire sprinkler system as it existed on February 1, 1992, as well as a plan of all
further revisions. This plan shall be filed within 90 days of notification from the City. If this
plan is not on file with the City at the time of a proposed modification or expansion to the
fire system, it shall be included with the proposal.
d. Once a fire sprinkler system is brought into compliance with current
requirements for new assemblies, the replacement of backflow prevention assemblies
shall be in accordance with subsection (H)(1) of this section .
e. The results of a yearly test and inspection of the devices identified as
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Chapter 13.45 CROSS-CONNECTION CONTROL

Page 5 of 6

providing backflow prevention for the fire sprinkler system shall be provided to
the City on or before September 30th each year. The test and inspection shall be
performed by a firm or individual licensed by the state of Washington as a fire sprinkler
company and shall be listed by the Fire Protection Services Division of the Department of
Community Development of the state of Washington as having the appropriate level of
classification for the fire sprinkler system being tested and inspected. The results shall
appear on forms containing the letterhead of the firm or individual and the signature and
printed name of the individual or individuals performing the test and inspection. The test
results shall clearly state whether the device is leaking, that is, allowing backflow, or could
be expected to leak under situations when the supply side of the device experienced a
lower pressure than the fire sprinkler system side of the device. The owner shall install all
necessary fittings and measuring instruments, including test ports and gauges, to allow
meaningful tests or inspections to be performed. (Ord. 1958, 1992; Ord. 1927, 1991; Ord.
1840 § 8, 1989).
13.45.090 Backflow prevention device – Degree of hazard determination.
All backflow prevention assemblies shall provide the level of protection against backflow
as recommended under the latest edition of AWWA’s “Cross-Connection Control Manual
Accepted Procedure and Practice.” (Ord. 1958, 1992; Ord. 1840 § 9, 1989).
13.45.100 Backflow prevention device – Location.
Backflow prevention devices required in this chapter shall be installed in a location
designated by the Public Works Superintendent. (Ord. 1840 § 10, 1989).
13.45.110 Backflow prevention device – Installation supervision.
Backflow prevention devices required in this chapter shall be installed under the
supervision of and with the approval of the City. (Ord. 1840 § 11, 1989).
13.45.120 Backflow prevention device – Approval required.
All backflow prevention assemblies installed shall be listed on the most current list of
approved backflow prevention assemblies published by the state of Washington
Department of Health and Social Services. Installation of backflow prevention assemblies
in existing systems, especially fire sprinkler systems, shall be accompanied by the
necessary upsizing of the system to assure adequate flow capacity for proper operation of
the system. (Ord. 1958, 1992; Ord. 1840 § 12, 1989).
13.45.130 Backflow prevention device – Annual inspection and tests.
Backflow prevention devices installed under this chapter shall be inspected and tested
annually, or more often where successive inspections indicate failure. The devices shall
be repaired, overhauled, or replaced whenever they are found to be defective. Inspection,
tests, repairs, and records thereof shall be done under the City’s supervision. (Ord. 1840
§ 13, 1989).
13.45.140 Failure to comply – Termination of service.
Failure of any customer, or any district, or any organization to cooperate in the
installation, maintenance, testing of backflow prevention devices, or the requirements for
air-gap separation, shall be grounds for the termination of the water service at a point
where such flow, which is to be terminated by the City, would best prevent possible
contamination of the public water supply.
Failure to install a cross control prevention assembly or replace the defective, unlisted,
or unsuitable assembly within 60 days of receipt of certified mail directing the installation
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or replacement, shall also result in the termination of water service. (Ord. 1958, 1992;
Ord. 1840 § 14, 1989).

This page of the Mountlake Terrace Municipal Code is current through
Ordinance 2510, passed March 2, 2009.
Disclaimer: The City Clerk's Office has the official version of the Mountlake
Terrace Municipal Code. Users should contact the City Clerk's Office for
ordinances passed subsequent to the ordinance cited above.

Code Publishing Company
Voice: (206) 527-6831
Fax: (206) 527-8411
Email: cpc@codepublishing.com

City Website: www.ci.mountlake-terrace.wa.us
Telephone: (425) 776-1161 Ext 106

http://www.codepublishing.com/WA/MountlakeTerrace/html/MountlakeTerrace13/Mountla... 6/4/2009

Cross-Connection Control Program

BACKFLOW INCIDENT REPORT FORM

Note: use this form to comply with WAC 246-290-490(8)(g).

Part 1: Public Water System (PWS) Information
PWS ID:

PWS Name:

County:

Part 2: Backflow Incident Information
A. Incident Identification
Incident date:

Time of incident:

Incident ID (DOH use):

B. Information on Premises where Backflow Originated
Name of premises:
Premises physical address:
City:
,WA
Premises type: non-residential
residential
Premises category/description (Table 9 category*, if applicable):

Zip:

Most recent hazard evaluation prior to incident (mm/dd/yyyy):
None
PWS’s assessed hazard level:
Premises isolation required by PWS?
Type of backflow preventer required by PWS:
PWS relies on in-premises protection?

Yes
Yes

No
No

Other hazard evaluation information:
*See WAC 246-290-490(4)(b)(i).

C. Method of Discovery of Backflow
Direct observation ……………….
Water quality complaint …………….....
Meter running backwards ………..
Illness/injury complaint ……………......
Water use decrease ………………
Result of Investigation ………………...
Disinfectant residual monitoring ...
Other (Describe):
Water quality monitoring ………..
Premises Owner/Occupant
Other PWS Customer
Incident reported PWS Personnel
Backflow
Assembly
Tester
Other
(Specify):
to the public water
system by:
How the backflow
was discovered
(check all that
apply):

D. Contaminant Information
Contaminant type (check all that apply):
Describe contaminant (for example, the
organism name, chemical, etc.). Please
attach lab analysis or MSDS, if available.

DOH Form #331-243 (Revised 12/15/05)

Microbiological

1

Chemical

Physical

E. Extent and Effects of Contamination
Estimated extent of contamination:
Estimated number of connections affected:

Contained within premises
Entered PWS distribution system
Residential
Non-residential

Estimated population affected or at risk:

Residential

Number water quality complaints:

Describe water quality complaints:

Number illnesses reported:

Describe illnesses/irritation (specific illnesses, if known):

Non-residential

Number physical injuries(e.g. burns) or
irritation(e.g. rashes) cases reported:

Part 3: Cross-Connection Control Information at Backflow Site
A. Source of Contaminant
Source of
contaminant or
fixture type
(check all that
apply):

Air conditioner/heat exchanger …..…
Auxiliary water supply ……………...
Beverage machine ……………..……
Boiler, hot water system ……..….….
Chemical injector/aspirator …….…...
Fire protection system …………..…..
Irrigation system (PWS supplied) …..

Industrial/commercial process
water/fluid……………………….
Medical/dental fixture ………..……
Reclaimed water system………..…..
Swimming pools, spa ….……..…….
Wastewater (sewage) system …..…..
Other (specify):
……….…….
……………………………..

B. Distribution System Pressure Conditions in the Vicinity of the Backflow Incident
Type of
backflow:
Main/pressure
status at time of
incident (check
all that apply):

Backsiphonage
Typical distribution system pressure in vicinity of incident
Backpressure
(if range, enter lower end of range):
psi
Normal ……………………………....
Source/plant outage …………………
Main break …………………..............
Scheduled water shutoff by PWS …...
Fire fighting …………………………
Unscheduled/emergency shutoff ……
Other high usage …………………….
Unknown ...…………………….........
Power outage …………………………
Other (specify)

Describe causes and circumstances leading to backflow:

C. Backflow Preventer Information/Installation/Approval Status at Site of Backflow
Complete the tables in C and D for the premises isolation preventer for either of the following situations:
•
•

If a premises isolation backflow preventer is installed and the contaminant entered the PWS
distribution system.
If the premises isolation assembly is the only backflow preventer at the site.

In all other cases, complete tables in C and D for the in-premises backflow preventer installed at the fixture. If
more than one backflow preventer was involved in the backflow incident, copy tables C and D and complete
them for the additional preventer(s).
2

If no backflow preventer was installed at the time the incident occurred, check this box
go directly to Part 4. Don’t fill out the tables below (in C and D).
Backflow preventer
information:
Installation status (check all
that apply):
Commensurate with assessed
degree of hazard?
DOH/USC-approved at time of
backflow incident?

and

Type installed:
Installed for:
Make:
Model:
Size:
Serial number:
Date installed:
Properly installed/plumbed
Improperly protected bypass present
Improperly installed/plumbed
If so, explain:
Yes
No
If not, explain:
Yes

No

If not, approved when installed? Yes

No

D. Backflow Preventer Inspection/Testing Information at Site of Backflow
Most recent inspection/test information prior
to backflow incident. Attach test report(s), if
available.
Inspection/test information after backflow
incident [per WAC 246-290-490(7)(b)].
Attach test report.

Preventer failure information , if applicable
(check all that apply):
If preventer failed inspection/test, did failure
allow backflow?

No test report on record …..................................................
Date tested/inspected:
Passed test/inspection without repairs …………………
Failed initial test/inspection, passed after repair ………
Failed test/inspection, no repairs made ………………..
Not tested/inspected …...................................................
Date tested/inspected:
Passed test/inspection without repairs …………………
Failed initial test/inspection, passed after repair……….
Failed test/inspection, no repairs made………………...
Fouled check ……………….
Damaged seat ….
Other:
Debris ………………………
Weather-related damage …...
Yes
No
If yes, explain:

Part 4: Corrective Action/Notifications
Action taken by PWS to restore
water quality (check all that apply):

Action ordered by PWS to correct
cross-connection (check all that
apply):

Action ordered accomplished?
Agency notifications per WAC 246290-490(8)(f) (check all that apply):
Notifications of consumers in area of
incident (check all that apply):
Other enforcement/corrective
actions (describe):

None ………………………
Flushed/cleaned mains ……
Flushed/cleaned plumbing…
Disinfected mains …………
Disinfected plumbing ……...
None ……………….………
Eliminate cross-connection...
Remove by-pass …………...
Install new preventer …
For premises isolation
For fixture protection
Yes
Date:
No

Other treatment (describe):
Replaced mains …………
Replaced plumbing ……..
Other:
Change existing preventer
Repair/replumb …..……
Reinstall correctly …......
Replace with same type
Upgrade type ........…….
Other:
If no, explain:

DOH
Local Health Agency
Local Adm. Authority
Issued by end of next business day:
Population at risk
Public notification (PN per DOH regs.)
Boil Water Advisory
Other (describe):

3

Part 5: Cost of Backflow Incident (optional)
Item

PWS Personnel
Hours Expended

Cost to PWS ($)

Cost to Premises
Owner ($)

Investigation
Restoration of water quality
Correction of cross-connection situation
Litigation and/or settlement
Other not included in above

Part 6: Further Information/Documentation
Additional information about this incident such as pictures, sketches, newspaper/journal articles, water quality
analyses, epidemiological reports, etc. would be helpful. Information may be in electronic form or hard copy.

Part 7: Form Completion Information
Note: Form should be completed by a person currently certified as a Cross-Connection Control Specialist.

I certify that the information provided in this Backflow Incident Report is complete and accurate to the best of
my knowledge.
CCC Program Mgr. Name (print):
Signature:

Title:
CCS Cert. Number:

Date:

Phone:
E-mail:
I have reviewed this report and certify that the information is complete and accurate to the best of my
knowledge.
PWS Mgr./Representative Name (Print):
Title:
Signature:

Op. Cert. Number:

Date:

Please send completed backflow incident form:
By regular mail to:
Washington State Department of Health
Office of Drinking Water – CCC Program Manager
P O Box 47822
Olympia, WA 98504-7822
By email to: terri.notestine@doh.wa.gov or cccprogram@doh.wa.gov

For persons with disabilities, this document is available on request in other formats. To submit a
request, please call 1-800-525-0127 (TTY 1-800-833-6388).
Please send questions, comments or suggestions about this form to DOH at the address above or e-mail
them to cccprogram@doh.wa.gov
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APPENDIX I
Water System Construction Standards

APPENDIX J
Annual Water Quality Report
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Drinking
Water Quality
Report
A Report
to the Community

City of Mountlake Terrace
2008 Water Quality Report

Your Drinking Water
A Message from Mountlake Terrace Public Works
We are pleased to provide you with our Annual Drinking Water Quality Report. This report summarizes the findings of the City’s
2008 drinking water quality testing program. Why are we sending this information to you? The federal Safe Water Drinking Act
requires water systems to provide their customers with annual reports on the quality of their drinking water. We are happy to
comply because we support your right to know about the water you drink, and welcome this opportunity to tell you about it.
We want you to know where your drinking water comes from and how it is treated. More importantly, we want you to know your
water is safe to drink and meets or exceeds all government standards. This information allows people, particularly those with
special health needs, to make informed decisions about their drinking water.

We have tried to make this report easy to understand. However, drinking water quality is a complex issue and some of the
information is technical. If you have questions, please contact us at 425-670-8264 and ask to speak to a water quality specialist.
Y can also
You
l obtain
b i more information
i f
i about
b
our water system online:
li
www.ci.mlt.wa.us.
i l

City of Mountlake Terrace Public Works
May 2009

Drinking Water Source
The source of your drinking water is the Spada Reservoir, located about 30 miles east of Everett at the headwaters of the Sultan
River. Spada Reservoir was created in 1964 through a partnership between the City of Everett and the Snohomish County PUD
as part of the Jackson Hydroelectric Project. This 50-billion-gallon reservoir serves as a collection point for rain and snowmelt
from the Cascade Mountains.
Spada Reservoir is located in the Sultan Basin Watershed, an area covering more than 80 square miles. A watershed is a
geographic area where all precipitation drains into a single body of water. The Sultan Basin Watershed is one of the wettest
watersheds in the continental United States. The average rainfall there is about 165 inches––five times the rainfall in Everett.
To protect the naturally pristine water in Spada Reservoir, water quality in the Sultan Basin Watershed is carefully monitored.
The watershed is patrolled and human activities are limited to minimize the impact on water quality. While there have been no
threats to the regional water supply system, we continue to evaluate and adjust our security measures as necessary.

Drinking
Water Treatment
From Spada Reservoir, our water travels through a pipeline
to Chaplain Reservoir. This is where the regional water
treatment facility is located. Chaplain Reservoir holds
about 4.5 billion gallons of water and, on average, about

Information From EPA
In order to ensure that tap water is safe to drink, EPA
prescribes regulations which limit the amount of certain
contaminants in water provided by public water systems.
Food and Drug Administration (FDA) regulations establish
limits for contaminants in bottled water which must provide the
same protection for public health.

50 million gallons of water is treated each day at the water
treatment facility.

Drinking water, including bottled water, may reasonably
be expected to contain at least small amounts of some

Your drinking water is treated with advanced filtration and
disinfection. First, agents are added to the water that
cause particles to coagulate. Next, the water passes
through large filters to remove the particles. These
particles can include sediment and natural materials

contaminants. The presence of contaminants does not
necessarily indicate that water poses a health risk. More
information about contaminants and potential health effects
can be obtained by calling the Environmental Protection
Agency’s Safe Drinking Water Hotline at 1-800-426-4791.

as well as viruses, bacteria and other disease-causing
organisms. Finally, hypochlorite solution is added to the

Some people may be more vulnerable to contaminants

water to eliminate any organisms that were not removed by

in drinking water than the general population. Immuno-

the filtration process.

compromised people, such as people with cancer undergoing
chemotherapy, people who have undergone organ transplants,

During the treatment process, polymers are added as part
of the filtration process, fluoride is added for dental health
purposes and sodium carbonate is added to adjust the pH
level of water so it is less corrosive on pipes and plumbing
fixtures. These additives are carefully monitored, and the
water is continually tested to make sure it is safe to drink.

people with HIV/AIDS or other immune system disorders, some
elderly, and infants can be particularly at risk from infections.
These people should seek advice about drinking water from
their health care providers. EPA/CDC guidelines on appropriate
means to lessen risk of infection by Cryptosporidium and other
microbial contaminants are available from the Safe Drinking
Water Hotline at 1-800-426-4791.

Detected Regulated Contaminants
EPA Regulations

Everett Water Results

Parameter

Major Source

Units

Ideal
Level/Goal
(MCLG)

Maximum
Allowable
(MCL)

Range or
Other

Average Value
or Highest
Result

Comply?

Nitrate

Erosion of natural
deposits, animal waste

ppm

10

10

0.047-0.129

0.129

Yes

Total Coliform
Bacteria

Naturally present in the
environment

% Positive

0

5% Positive
per Month

None

0%

Yes

Total coliform bacteria monitoring is used to track microbial quality in the water distribution system. Everett collects 120-125 samples per month. Not more than 5 percent of the
monthly total can be positive for total coliforms.

Fluoride

Dental health additive

ppm

2

4

0.86 - 1.1

0.97

Yes

Fluoride is added to your water in carefully controlled levels for dental health.

Residual Disinfectant
Level (free chlorine)

Added as a drinking
water disinfectant

ppm

4
(MRDLG)

4
(MRDL)

0.1-0.9

0.5

Yes

Haloacetic Acids 5

By-product of drinking
water chlorination

ppb

N/A

60

14.4-47.1

29.2

Yes

Total
Trihalomethanes

By-product of drinking
water chlorination

ppb

N/A

80

21.1-36.9

28.6

Yes

Haloacetic acids and trihalomethanes form as by-products of the chlorination process that is used to kill or inactivate disease-causing microbes. MRDLG is the “maximum residual
disinfectant level goal,” MRDL is the “maximum residual disinfectant level.” The results reported here are for the four locations monitored to determine compliance with the current
regulations. Additional results collected as part of a new study being conducted for a future regulation are reported in the detected unregulated contaminant table.

Turbidity

Soil erosion

NTU

N/A

TT

99%

0.41

Yes

Turbidity is a measure of the amount of particulates in water measured in Nephelometric Turbidity Units (NTU). Particulates in water can include bacteria, viruses and protozoans
that can cause disease. Turbidity measurements are used to determine the effectiveness of the treatment processes
p
used to remove these particulates. Values reported are the lowest
monthly percentage of samples that met the turbidity limit (0.3 NTU for EPA and 0.1 NTU for the state) aand the highest filtered water turbidity measurement obtained in 2008.
A coagulant feed system failure caused a short term spike in filtered water turbidity. The problem was immediately corrected and the causes of the failure
were investigated. As a result, improvements in the control equipment were installed to prevent similarr failures in the future.
1

Lead and Copper
EPA Regulations
Ideal
Level/Goal
Action
(MCLG) Level (AL)

Everett Water Results
90th
Percentile
Level

Homes
Exceeding
the AL

Comply?

Parameter

Major Source

Units

Copper

Plumbing, erosion of
natural deposits

ppm

1.3

1.3

0.072

None

Yes

Lead

Plumbing, erosion of
natural deposits

ppb

0

15

3

3 of 134
(2.2%)

Yes

USEPA and state regulations require Everett and the systems it supplies to monitor for the presence of lead and copper at household taps in
their service area every three years. The above data was collected in 2006. The next round of required sampling will be conducted in late
summer of 2009. The 90th percentile level is the highest result obtained in 90 percent of the samples collected when the results are ranked
in order from lowest to highest. The results for water tested before it enters household plumbing were even lower. This indicates that there is
virtually no lead or copper in the water, but household plumbing may contribute to the presence of lead and copper at the tap.

Detected Unregulated Contaminants
Everett Water Results
Parameter

Units

Bromodichloromethane1, 2

Ideal
Level/Goal
(MCLG)

Range
Detected

Average Value

ppb

0

0.9-2.1

1.4

1, 2

ppb

300

17.4-43.8

27.3

2

Total Trihalomethanes (TTHM)

ppb

See Note 3

18.3-45.9

28.7

Dichloroacetic Acid1, 2

ppb

0

3.4-15.6

11.1

ppb

300

8.2-33.8

15.1

ppb

See Note 4

13.7-47.1

26.2

Chloroform (trichloromethane)

Trichloroacetic Acid1, 2
2

Haloacetic Acids 5 (HAA5)

These substances are disinfection by-products which must be monitored to determine compliance with the USEPA Stage 1 and Stage 2 Disinfectants/Disinfection By-products
Rules (Stage 2 D/DBPR).
1

Includes additional results from 16 new monitoring sites collected during February, May, and August of 2008, and results from the four monitoring sites that are sampled
four times a year for compliance with the current disinfection by-products regulation. The 16 new sites were monitored as part of a required USEPA program to identify new
distribution system monitoring locations for a new disinfection by-products regulation known as the Stage 2 Disinfection/Disinfection By-products Rule (D/DBPR) that will take
effect in 2012. This study is known as the initial distribution system evaluation study, or IDSE study, and was completed in 2008. In December 2008, The IDSE study data was used
to select eight new Stage 2 monitoring locations and the selections were submitted in a report to the USEPA for approval.
2

3

The MCL for TTHM is 80 ppb.

4

The MCL for HAA5 is 60 ppb.

Voluntary Information
Everett Water Results

Cryptosporidium:
Cryptosporidium is a one celled intestinal parasite that if ingested may

Parameter

Units

Range
Detected

Alkalinityy2,3

ppm2

13.8-27.3

17.1

Aluminum3

ppb

0.008-0.100

0.016

Arsenic

ppb

ND

ND1

Calcium
Hardness3

ppm2

5.9-12.3

8.9

cause diarrhea, fever, and other gastrointestinal distress. It can be found
in all of Washington’s rivers, streams, and lakes and comes from animal
or human wastes deposited in the watershed. Cryptosporidium is resistant
to chlorine, but is removed by effective filtration and sedimentation
treatment such as that used by Everett. It can also be inactivated by
certain types of alternate disinfection processes such as ozonation. In
2008, Everett tested for Cryptosporidium oocysts on a weekly basis at the
treatment plant intakes and found 0.098 oocysts/L on one occasion. No
oocysts were detected in the other 51 samples collected.

pH3

s.u.

7.4-9.1

8.1

Treatment Polymers:

Sodium4

ppm

4.4-7.0

6.3

Total Hardness2,3

ppm2

7.4-14.0

11.3

4

1

Average Value

ND = Not detected.
Hardness and alkalinity units are in ppm as CaCO3 (calcium carbonate equivalent units).
3
Results are from samples collected from 26 locations in Everett’s distribution system.
4
Sodium and Arsenic are monitored at the treatment plant effluent.
1
2

During water treatment, polymer coagulants are added to improve
coagulation and filtration that remove particulates from water. The
particulates that are removed can include viruses, bacteria and
other disease causing organisms. The USEPA sets limits on the type
and amount of polymer that a water system can add to the water.
In addition to the EPA limits, the State of Washington also requires
that all polymers used be certified safe for potable water use by
an independent testing organization (NSF International). During
treatment, Everett adds only NSF approved polymers and the levels
used are far below the safe limits set by USEPA.

Important Terms:
■ Maximum Contaminant Level Goal (MCLG) – The level of a contaminant in drinking water below which there is no known or expected risk to
health. MCLGs allow for a margin of safety.
■ Maximum Contaminant Level (MCL) – The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to the
MCLGs as feasible using the best available water treatment technology.
■ Maximum Residual Disinfectant Level (MRDL) – The highest level of a disinfectant allowed in drinking water. There is convincing evidence
that addition of a disinfectant is necessary for control of microbial contaminants.
■ Maximum Residual Disinfectant Level Goal (MRDLG) – The level of a drinking water disinfectant below which there is no known or expected
risk to health. MRDLGs do not reflect the benefits of the use of disinfectants to control microbial contaminants.
■ Treatment Technique (TT) – A required process and performance criteria intended to reduce the level of a contaminant in drinking water.
■ Action Level (AL) – The concentration of a contaminant, which, if exceeded, triggers a treatment or other requirements which a water system must follow.
■ Parts per million (ppm)/ parts per billion (ppb) – A part per million means that one part of a particular contaminant is present for every million
parts of water. Similarly, parts per billion indicate the amount of a contaminant per billion parts of water.
■ Not Applicable (N/A) – Means EPA has not established MCLGs for these substances.

Water Conservation
The City of Mountlake Terrace has
a “long-standing commitment” to
water conservation.

The current plan was developed through a collaborative
process with regional water systems and builds on the
success of the previous program. The plan calls for funding
about $600,000 a year in regional water conservation
activities from 2007 through 2012. In addition to the

Since 2001, the City has participated in a regional water
conservation program in partnership with public water systems
throughout Snohomish County that includes a wide array of
conservation measures.

previous measures, the plan includes rebates for waterefficient toilets and clothes washers and a program to help
consumers identify and fix leaky toilets. The goal of this
regional program is to save 1.97 MGD by 2012.

Water utilities are required to submit water conservation
plans every six years as part of their Comprehensive Water
System Plans. The City’s plan for 2001 through 2006 included
educational programs in schools, indoor and outdoor water
conservation kits, water-efficient spray heads for food service
establishments and water audits for schools and businesses.
At the end of 2006, these activities saved more than 2.3 million
gallons of water a day
(MGD), surpassing the
original six-year goal.

In 2008, 910 water conservation workshops were
conducted in classrooms throughout the Program Service
Area, reaching more than 25,000 students. Under the
WaterSmart rebate program, 150 toilet rebates and 1,310
washer rebates were issued. Participating water utilities
also distributed 8,020 indoor conservation kits, 9,700
outdoor conservation kits, and approximately 180,000
leak detection flyers and lawn watering calendars. In
addition, a new program was implemented which installed
450 low-flow spray nozzles and 1,340 faucet aerators
in commercial kitchens. These activities achieved an
estimated water savings of 1.29 MGD, surpassing the
original goal of 1.18 MGD.

General Information
All water sources (both tap water and bottled water) contain impurities. As water flows over the surface of the land or through
the ground, it dissolves naturally occurring minerals and, in some cases, radioactive material, and can pick up substances
resulting from the presence of animals or from human activity. Contaminants that may be present in source water include:
■

Microbial contaminants such as viruses and bacteria, which may come from sewage treatment plants, septic systems,
agricultural livestock operations and wildlife.

■

Inorganic contaminants, such as salts and metals, which can be naturally occurring or result from urban storm runoff,
industrial or domestic wastewater discharges, oil and gas production, mining or farming.

■

Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff and
residential uses.

■

Organic chemical contaminants, including synthetic and volatile organic chemicals, which are by-products of industrial
processes and petroleum production, and may also come from gas stations, urban stormwater runoff and septic systems.

■

Radioactive contaminants, which can be naturally occurring or be the result of oil and gas production and mining activities.

Next Steps
For more information
about drinking water quality,
please contact:

To get involved in decisions

City of Mountlake Terrace Public Works

Agendas and meeting locations are available on the City’s

Phone: 425-670-8264

affecting your drinking water, attend and comment at
Mountlake Terrace City Council meetings, held on the first and
third Monday of every month. Meetings begin at 7:00 p.m.
website at www.ci.mlt.wa.us.

City of Everett Water Quality Office

City of Mountlake Terrace
Elected Officials

Phone: 425-257-8800

Mayor:

Website: www.ci.everett.wa.us/pw

Jerry Smith

Environmental Protection Agency (EPA):

City Council:

Website: www.ci.mlt.wa.us

Phone: 1-800-426-4791
Website: www.epa.gov/safewater

State Department of Health (DOH):
Phone: 1-800-521-0323
Website: www.doh.wa.gov/ehp/dw/

Michelle Angrick, Michelle Robles, Rick Ryan, Laura
Sonmore, Kyoko Matsumoto Wright and John Zambrano.
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APPENDIX K
Coliform Monitoring Plan

Coliform Monitoring Plan

A. SYSTEM INFORMATION:
System ID #
System Name
County

57250 5
City of Mountlake Terrace
Snohomish

In 2008, the City provided water service to a population of 20,910 with more
than 5,800 customer accounts within an area of approximately four square
miles. The City’s water system has a metered supply connection with the
Alderwood Water District, three reservoirs with a total storage capacity of
approximately 6.4 million gallons, four pressure zones with 10 pressure
reducing stations, one pump station, more than 81 miles of water main, and
five emergency interties with adjacent water systems.
The City of Everett is the regional supplier of water to Mountlake Terrace and
several other water systems in south Snohomish County. Everett’s water is
first supplied to Alderwood Water District and then supplied to the City of
Mountlake Terrace. The source of water is from Lake Chaplain, which is fed
by the Sultan River. The water is treated at the Everett Water Filtration Plant
and also receives chlorine disinfection within the Alderwood Water District
system.
System information is documented on the attached Water Facilities Inventory
(WFI) Form.

B. SAMPLING INFORMATION:
In compliance with WAC 246-290-300, serving a population between 17,201
and 21,500, a minimum of 20 routine samples are required each month in the
City of Mountlake Terrace System.
When routine sample is determined to be unsatisfactory repeat sampling is
conducted at 3 locations:

1. The same sample location as the original unsatisfactory routine sample.
2. The active service upstream and adjacent to the original unsatisfactory
sample
3. The active service downstream and adjacent to the original
unsatisfactory sample
In the month following an unsatisfactory sample, 20 samples are required and
are at the same location as the 20 routine samples.
Sampling sites have been selected as to be representative of the distribution
system with multiple sites in each pressure zone.
Routine and Repeat sampling locations are documented in the table below.
Location/Address for

Location/Address for

Routine Sample Sites

Repeat Sample Sites

X1: 44th Ave and 212th St. SW

1-1

44th Ave and 212th St. SW

(Supply Vault)

1-2

4301 212th St. SW

1-3

4313 212th St. SW

2-1

22108 38th Ave W

2-2

22107 38th Ave W

2-3

22110 38th Ave W

3-1

24105 44th Ave W

3-2

24106 44th Ave W

3-3

24108 44th Ave W

4-1

4809 241st. St. SW

4-2

4810 241st St. SW

4-3

4901 241st St. SW

X2: 22108 38th Ave W

X3: 24105 44th Ave W

X4: 4809 241st St. SW

X5: 23508 53rd Ave W

X6: 23204 58th Ave W

X7: 5608 234th St. SW

X8: 22903 57th Ave W

X9: 6605 234th St. SW

X10: 7103 226th Pl W

5-1

23508 53rd Ave W

5-2

23507 53rd Ave W

5-3

23601 58th Ave W

6-1

23204 58th Ave W

6-2

5803 232nd St. SW

6-3

5906 232nd St. SW

7-1

5608 234th St. SW

7-2

5803 234th St. SW

7-3

5906 234th St. SW

8-1

22903 57th Ave W

8-2

22904 57th Ave W

8-3

22906 57th Ave W

9-1

6605 234th St. SW

9-2

23309 66th Ave W

9-3

6606 234th St. SW

10-1

7103 226th Pl W

10-2

7104 226th Pl w

10-3

7106 226th Pl W

X11: 3703 223rd St. SW

X12: 5006 239th Pl W

X13: 24208 57th Ave W

X14: 5606 235th St. SW

X15: 5701 225th St. SW

X16: 21502 54th Pl W

11-1

3703 223rd St. SW

11-2

3702 223rd St. SW

11-3

3704 223rd St. SW

12-1

5006 239th Pl W

12-2

5004 239th Pl W

12-3

5008 239th Pl W

13-1

24208 57th Ave W

13-2

24205 57th Ave W

13-3

24209 57th Ave W

14-1

5606 235th St. SW

14-2

5607 235th St. SW

14-3

5609 235th St. SW

15-1

5701 225th St. SW

15-2

5605 225th St. SW

15-3

5703 225th St. SW

16-1

21502 54th Pl W

16-2

21501 54th Pl W

16-3

21504 54th Pl W

X17: 22206 67th Pl W

X18: 22808 66th Ave W

X19: 22706 72nd Pl W

X20: 7001 220th St. SW

17-1

22206 67th Pl W

17-2

22205 67th Pl W

17-3

22208 67th Pl W

18-1

22808 66th Ave W

18-2

22806 66th Ave W

18-3

22810 66th Ave W

19-1

22706 72nd Pl W

19-2

22704 72nd Pl W

19-3

22708 72nd Pl W

20-1

7001 220th St. SW

20-2

7005 220th St. SW

20-3

7007 220th St. SW

C. ROUTINE SAMPLE ROTATION SCHEDULE
Routine sampling is conducted on the 1st and 2nd Tuesday of the month. Sample
sites 1-10 are collected on the 1st Tuesday and sites 11-20 on the second Tuesday.

D. PREPARATION INFORMATION
System Name
City of Mountlake Terrace

Date Plan
Completed

Dates Modified
07-06-2009

10-12-1999
Name of Plan Preparer

Position

Daytime Phone #

Curt Brees

Public Works Director

(425)670-8264

Signature

Date
07/06/2009

E. SYSTEM MAP
(Attached)

APPENDIX L
Water Ordinances
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Chapter 13.05
UTILITY RATES
Sections:
13.05.010
13.05.020
13.05.030
13.05.040
13.05.050
13.05.060
13.05.070
13.05.080
13.05.090
13.05.100
13.05.110
13.05.120
13.05.130
13.05.140
13.05.150
13.05.160
13.05.170
13.05.180
13.05.190
13.05.200
13.05.210
13.05.220
13.05.230
13.05.240
13.05.250
13.05.260
13.05.270
13.05.280
13.05.290
13.05.300
13.05.310
13.05.320
13.05.330
13.05.340
13.05.350
13.05.360
13.05.370
13.05.375
13.05.380
13.05.390

Purpose.
Definitions.
Utility confirmed.
Utilities funds established and maintained.
Transfer of property to respective utility funds.
Authority – Construction.
Applications – Water, sanitary sewer and storm water service.
Water meters.
Water service to City residents solely unless approved.
Water service connection/installation – General.
Water service capital improvement and installation fees.
Water service fees – General.
Utility charges – Water service to single-family residences.
Utility charges – Water service to multifamily structures, duplexes and
mobile home parks.
Utility charges – Commercial and/or industrial.
Utility charges – Water service for irrigation.
Cross-connections eliminated.
Unlawful acts.
Sanitary sewer service to City residents solely unless approved.
Sanitary sewer capital improvement and installation – General.
Sanitary sewer capital improvement and installation fees.
Payment of water and sanitary sewer capital improvement and service fees
exceptions.
Sanitary sewer service fees – General.
Service to single-family residences.
Service to multifamily structures or duplexes and mobile home parks.
Commercial and/or industrial – Service to other than single-family
residences or multifamily structures.
Service to nonmetered properties.
Nonapplicability of sanitary sewer rates.
Unlawful acts.
Exception to connections to sanitary sewer system.
Storm water utility – Administration.
Liability disclaimer.
Storm utility charge system established – Charges imposed.
Storm water capital improvement fee.
Description of rate structure.
Rate adjustments and appeals.
Billing, payment and delinquency.
Discount for low income senior citizens.
Illegal connections.
Violations – Penalty.
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13.05.010 Purpose.
This chapter is intended to establish rates and charges to provide a method for payment
of all or any part of the cost and expense of water, sanitary sewer, and storm water, and to
secure issuance of general obligation or revenue bonds for such services as the need
should arise. Imposition of these rates and charges is also necessary in order to promote
the public health, safety and welfare by minimizing uncontrolled storm water, erosion, and
water pollution to preserve and utilize the many values of the City’s natural drainage
system including water quality, open space, fish and wildlife habitat, recreation, education,
and urban separation and drainage facilities; and to provide for the comprehensive
management and administration of water service, sanitary sewer and storm water. (Ord.
2394 § 1, 2005).
13.05.020 Definitions.
A. “Backflow” means the flow, other than the intended direction of flow, of any foreign
liquids, gases or substances into the distribution system of a public water supply.
B. “Buy-in fee” means an amount charged to new development in order to reimburse the
City’s water, sanitary sewer and storm water utilities for a proportionate share of past and
future utility improvements designed to serve development. Also referred to as a “capital
improvement fee.”
C. “Capital improvement fee” means an amount charged to new development in order to
reimburse the City’s water, sanitary sewer and storm water utilities for a proportionate
share of past and future utility improvements designed to serve development. Also
referred to as a “buy-in fee.”
D. “Comprehensive storm water program” means a plan and all implementing
regulations and procedures including but not limited to capital projects, public education
activities, land use management regulations adopted by ordinance for managing storm
water facilities and features within the City.
E. “Commercial” or “industrial” means nonresidential establishments other than singlefamily residences or multifamily structures including, but not limited to, churches, schools
or institutions.
F. “Connection fee” means the combined charge of the “capital improvement fee” and
“installation fee.”
G. “Cross-connection” means any physical arrangement whereby a public water supply
is connected, directly or indirectly, with any other water supply system which may be
capable of imparting contamination to the public water supply as a result of backflow, bypass arrangements, jumper connections, and other temporary or permanent devices
through which, or because of which, backflow could occur.
H. “Developed parcel” means any parcel altered from the natural state by the
construction, creation, or addition of impervious surfaces.
I. “Domestic sewage” means sanitary waste normally collected from residential
establishments, and shall include commercial and industrial wastes of similar strength or
quality and other commercial and/or industrial wastes that are pretreated in accordance
with King County/Metro, City of Edmonds and City of Mountlake Terrace requirements
meeting the Washington State Department of Ecology and United States Environmental
Protection Agency guidelines.
J. “Drainage basin” means the geographic region within which water drains into a
particular aquatic system or other body of water.
K. “Drainage facility” means the system of collecting, conveying, and storing storm
water runoff. Drainage facilities shall include but not be limited to all storm water
conveyance and congruent facilities including streams, pipelines, channels, ditches,
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swamps, lakes, wetlands, closed depressions, infiltration facilities, retention/detention
facilities, water quality treatment facilities, erosion/sedimentation control facilities, and
other drainage structures and appurtenances, both natural and constructed.
L. “Duplex” means a building occupying a lot containing two dwelling units.
M. “Dwelling unit” means a building or portion thereof providing complete housekeeping
facilities for one family.
N. “Impervious surface” means a hard surface area which either prevents or retards the
entry of water into the soil mantle as it entered under natural conditions prior to
development, and/or a hard surface area which causes water to run off the surface in
greater quantities or at an increased area of flow from the flow present under natural
conditions prior to development. Common impervious surfaces include, but are not limited
to, roofs, walkways, patios, driveways, parking lots, storage areas, areas which are paved,
graveled or made of packed or oiled earthen materials, or other surfaces which similarly
impede the natural infiltration of surface and storm water. Open, uncovered retentiondetention facilities shall not be considered as impervious surfaces for the purpose of this
chapter.
O. “Installation fee” means the amount charged by the City for physically extending a
service connection from a public water, sanitary sewer, or storm water facility to a right-ofway margin or edge of utility easement.
P. “Maintenance” means the act or process of cleaning, repairing or preserving a
system, unit, facility, structure, or piece of equipment.
Q. “Multifamily” means a building occupying a lot containing two or more dwelling units.
R. “Natural surface water drainage system” means such landscape features as rivers,
streams, lakes, and wetlands. This system circulates water in a complex hydrological
cycle.
S. “Parcel” means the smallest separately segregated unit or plot of land having an
identified owner, boundaries and surface area which is documented for property tax
purposes and given a tax lot number by the Snohomish County Assessor.
T. “Person” means every person, firm, partnership, association, institution, or
corporation in the City. The term shall also mean the occupant and/or the owner of the
premises for which service herein mentioned is rendered.
U. “Property owner of record” means a person or persons shown in the records of the
County Assessor to be the owner of property and to whom property tax statements are
directed.
V. “Rate category” means the classification in this chapter given to a parcel in the
service area based upon the parcel and the percentage of impervious surface area
contained on the parcel.
W. “Rates” means the dollar amount charged per unit of service.
X. “Residence” means a building or structure, or portion thereof, designed for and used
to provide a place of abode for human beings. The term “residence” includes the term
“residential” or “residential unit” as referring to the type of, or intended use of, a building or
structure.
Y. “Retention/detention facility” means a type of drainage facility designed either to hold
water for a considerable length of time and then release it by evaporation, plant
transpiration and/or infiltration into the ground; or to hold runoff for a short period of time
and then release it to the storm water system.
Z. “Service charges” means charges and user fees to property owners for water service,
sanitary sewer service and storm water services.
AA. “Single-family residence” means a detached building containing one dwelling unit.
BB. “Storm water” means the water originating from rainfall and other precipitation that
is found in drainage facilities, rivers, streams, springs, seeps, ponds, lakes, and wetlands
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as well as shallow ground water.
CC. “Storm water services” means the services provided by the storm water utility,
including but not limited to basin planning, facilities maintenance, regulation, financial
administration, public involvement, drainage investigation and enforcement, aquatic
resource restoration, surface and storm water quality and environmental monitoring,
natural surface water drainage system planning, intergovernmental relations, and facility
design and construction.
DD. “Storm water system” means constructed drainage facilities and any natural surface
water drainage features which collect, store, control, treat and/or convey surface and
storm water.
EE. “Undeveloped parcel” means any parcel that has not been altered from its natural
state by the construction, creation, or addition of impervious surface(s).
FF. “Utility” means the Mountlake Terrace water, sanitary sewer and storm water utility
created under the provisions of this chapter. (Ord. 2394 § 2, 2005).
13.05.030 Utility confirmed.
A water utility, a sanitary sewer utility, and a storm water utility, as originally established
by Ordinances 1710 and 2077 of the City of Mountlake Terrace, are hereby reestablished
and confirmed. The utilities herein created or reestablished shall be administered and
enforced by the Mountlake Terrace City Manager or his/her duly authorized designee. The
City Manager, or his/her duly authorized designee, shall be responsible for the operation,
maintenance, repair and construction of the City water, sanitary sewer and storm water
system of the City of Mountlake Terrace. (Ord. 2394 § 3, 2005).
13.05.040 Utilities funds established and maintained.
The following utilities are hereby created and separate funds shall be established as
follows:
A. “Water Fund” is hereby reestablished, confirmed and maintained.
B. “Sanitary Sewer Fund” is hereby reestablished, confirmed and maintained.
C. “Storm Water Fund” is hereby reestablished, confirmed and maintained.
All service charges for the respective funds shall be deposited in that fund, to be used
only for the purpose of paying all or any part of the cost and expense of providing services
or to pay or secure the payment of all or any portion of any issue of general obligation or
revenue bonds issued for each respective utility. (Ord. 2496 § 1, 2008; Ord. 2394 § 4,
2005).
13.05.050 Transfer of property to respective utility funds.
The City Council directs that the funds currently held for City water, sanitary sewer and
storm water be transferred to the appropriate respective funds established and created
herein. Accordingly, all the City’s above-mentioned facilities pertaining to the respective
utilities, including the rights and interests as a part thereof or as they relate to or concern
water, sanitary sewer, and storm water, are hereby directed to be transferred to their
respective utility funds created by this chapter. (Ord. 2394 § 5, 2005).
13.05.060 Authority – Construction.
This chapter constitutes an exercise of the police power of the City to promote the
public health, safety and welfare, and its provisions shall be liberally construed for the
accomplishment of that purpose. (Ord. 2394 § 6, 2005).
13.05.070 Applications – Water, sanitary sewer and storm water service.
All applications for water, sanitary sewer and storm water service shall be made at the
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City on the printed forms furnished by the City by the owner or agent of the property to
be served. Each single-family residence, multifamily residential unit, and nonresidential
structure shall be considered an individual consumer. Each single-family residence,
multiple-family residential structure and nonresidential structure shall be supplied water
through a separate meter and service connection. (Ord. 2394 § 7, 2005).
13.05.080 Water meters.
All water meters shall be, and remain, the property and responsibility of the City.
Owners of water services are responsible for all leaks or damage from privately owned
services defined as those lines between the water meter and the structure or use being
served. Property owners shall be responsible for ensuring that the City-owned water meter
(s) are kept free of any and all obstructions and/or coverings that would prevent in any
manner access, inspection or reading, maintenance or replacement of the water meter(s)
by City personnel. An area around the meter shall be kept clear; this clearance area shall
be at three feet on three sides of the meter and one-half foot on the fourth side and six
feet in height. Meters installed after December 1, 2005, and meters not enclosed by a
fence prior to that date, shall not be enclosed by fencing. (Ord. 2394 § 8, 2005).
13.05.090 Water service to City residents solely unless approved.
Water service shall be provided only to structures within the corporate limits unless
otherwise approved by the City Council. (Ord. 2394 § 9, 2005).
13.05.100 Water service connection/ installation – General.
The fee for new water services shall consist of a “capital improvement/buy-in fee” plus
the cost of any improvements installed by the City, referred to as an “installation fee.”
These two fees (capital improvement/buy-in and installation) combined are referred to as
the “connection fee.”
A. All water services from existing mains to the property line, meter or easement edge
shall be made by the City, except that the owner/developer shall install water meters
greater than two inches in size, together with the corresponding meter vault, and complete
service lines.
B. All water services for new subdivisions and site developments requiring installation of
new water mains shall be accomplished by the owner/developer at the expense of the
owner/developer. Water meters, two inches in size or smaller shall be installed by the City
into the services constructed by the owner/developer.
C. Water meters and meter boxes installed by owners/developers shall be subject to
approval by the City prior to their installation. All materials for water installation shall be in
compliance with City standards.
D. All water installations performed by owners/developers shall be subject to
appropriate plan review and permit fees, in addition to capital improvement fees and
appropriate installation fees.
E. Water meters shall be sized based on procedures and criteria established by the
Uniform Plumbing Code (UPC), American Water Works Association (AWWA) or other
methods approved by the City. (Ord. 2394 § 10, 2005).
13.05.110 Water service capital improvement and installation fees.
Water capital improvements fees shall be imposed on new water connections and
installations as follows:
A. Meters less than one inch shall be charged according to the schedule of capital
improvement and installation fees. The fees are fully due and payable prior to the
installation.
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B. Meters one inch and larger shall be installed on a time and expense basis. The
customer shall be required to pay the capital improvement fee and provide an installation
deposit based upon the City’s estimate of the final installation cost. When the actual
installation costs are less than the installation deposit, the difference will be returned to the
customer. When the actual installation costs are more than the installation deposit, the
difference will be billed to the customer and is due prior to granting occupancy permits.
Water Connection Fees
Meter Size

Capital Improvement
ERU Weighting Factor (Buy-In) Fee
City Installation

Total

5/8″ x 3/4″

1

$2,574

$1,130

$3,704

1″

2.5

$6,436

Actual Cost*

$6,436

1-1/2″

5

$12,872

Actual Cost*

$12,872

2″

8

$20,595

Actual Cost*

$20,595

3″

16

$41,190

NA

$41,190

4″

25

$64,359

NA

$64,359

*Owner/developer installation fee shall be based on time and material costs for City portion of
installation, e.g., meters.

(Ord. 2394 § 11, 2005).
13.05.120 Water service fees – General.
The charges for water service shall be comprised of a base bimonthly charge and a
commodity charge based on the metered volume of water consumption. Bimonthly billing
will commence at the time the water service, meter and meter box are installed.
A. Upon shutoff of a water supply due to nonpayment or an approved request, the
consumer will continue to be billed the bimonthly water service charge for the entire period
of disconnection.
B. Bimonthly water service charges shall not be applied to a customer that has his or
her meter removed and the service line is capped. The customer shall incur and be
responsible for the charges associated with the removal of the meter and capping of the
service line. The customer shall also be responsible for the charges associated with
reinstallation of the meter and reactivation of the account.
C. Bimonthly water service charges shall not be applied upon demolition of the structure
or upon declaration by the Building Official that the unit is uninhabitable.
D. An account charge based upon cost of service for time and materials will be made for
each customer request to have the accuracy of the service meter checked. If the test
results indicate that the allowable error of measurement is greater than that set by the
American Water Works Association (AWWA), such that the account has been
overcharged, the account charge will be rescinded.
E. In the event any connection to the City water system is made without paying the
charges required by this chapter, the owners of the property to which the connection is
made shall be guilty of a violation of this chapter and be subject to a civil infraction in an
amount not to exceed $1,000 for each violation. A person is guilty of a separate violation
for each day during which he commits, continues, or permits a violation of any provision or
regulation made pursuant to this chapter. The City hearing examiner is authorized to hear
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and decide contested civil infractions issued for any violations of this chapter. (Ord.
2394 § 12, 2005).
13.05.130 Utility charges – Water service to single-family residences.
The base charge and rates (billed bimonthly) for water service for each single-family
residence shall be based on the number of nonirrigation water meter installations and the
water delivered through the service meter(s). The charge, which is effective January 1st,
for the year specified herein, and all subsequent years unless and until amended by the
City Council, shall be as follows:
Residential Water Rates
2007 2008 2009 2010 2011 2012
Base Chg./Bi-Mo. $12.79 $13.43 $14.10 $14.81 $15.55 $16.26
Usage Chg./CCF $2.04 $2.14 $2.25 $2.36 $2.48 $2.59

(Ord. 2435 § 1, 2006; Ord. 2394 § 13, 2005).
13.05.140 Utility charges – Water service to multifamily structures, duplexes and
mobile home parks.
The base charge and rates (billed bimonthly) for each unit of a multifamily structure or
mobile home park shall be based on the number of residential units served and the water
delivered through the nonirrigation service meter(s). The charge, which is effective
January 1st, for the year specified herein, and all subsequent years unless and until
amended by the City Council, shall be as follows:
Multifamily Water Rates
2007 2008 2009 2010 2011 2012
Base Chg./Bi-Mo. $12.79 $13.43 $14.10 $14.81 $15.55 $16.26
Usage Chg./CCF $2.04 $2.14 $2.25 $2.36 $2.48 $2.59

(Ord. 2435 § 2, 2006; Ord. 2394 § 14, 2005).
13.05.150 Utility charges – Commercial and/or industrial.
The base charge and rates (billed bimonthly) for water service to other than singlefamily residences or multifamily structures shall be based on the number of nonirrigation
water meter installations and the water delivered through those service meter(s). The
charge for each nonirrigation meter(s), which is effective January 1st, for the year
specified herein, and all subsequent years unless and until amended by the City Council,
shall be as follows:
Commercial Water Rates
2007 2008 2009 2010 2011 2012
Base Chg./Bi-Mo. $12.79 $13.43 $14.10 $14.81 $15.55 $16.26
Usage Chg./CCF $2.04 $2.14 $2.25 $2.36 $2.48 $2.59

(Ord. 2435 § 3, 2006; Ord. 2394 § 15, 2005).
13.05.160 Utility charges – Water service for irrigation.
The base charge and rates (billed bimonthly) for water service to single-family
residences, multifamily structures or commercial/industrial properties for irrigation shall be
based on the number of irrigation meter installations and the water delivered through the
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irrigation service meter(s). The charge, which is effective January 1st, for the year
specified herein, and all subsequent years unless and until amended by the City Council,
shall be as follows:
Irrigation Water Rates
2007 2008 2009 2010 2011 2012
Base Chg./Bi-Mo. $12.79 $13.43 $14.10 $14.81 $15.55 $16.26
Usage Chg./CCF $2.04 $2.14 $2.25 $2.36 $2.48 $2.59

(Ord. 2435 § 4, 2006; Ord. 2394 § 16, 2005).
13.05.170 Cross-connections eliminated.
WAC 248-54-285 mandates that water purveyors protect their customers from
contamination due to cross-connections. WAC 248-54-285 and Chapter 13.45 MTMC
require that all potential and actual cross-connections be eliminated, or that stateapproved backflow prevention assemblies be installed.
A. Furnishing of service shall be contingent upon the customer providing crossconnection control approved by the appropriate health authority and the City for protecting
the City water supply from backflow. Backflow prevention assemblies required to be
installed shall be models approved by the State of Washington Department of Social and
Health Services.
B. When inspection and annual testing of backflow prevention assemblies are required
by these regulations, water customers with water systems containing these assemblies
shall be responsible for having the inspections and tests performed, and filing the
inspection and test results with the City to document that the assemblies are functioning
properly. The cost of inspecting, testing, repairing, replacing and maintaining the
assemblies, and filing the results, shall be borne by the water customer. Filing of
inspection and test results shall be done within 30 days of notification from the City.
Inspection and testing of backflow prevention assemblies shall be performed by a statecertified backflow assembly tester (BAT).
C. City personnel will maintain and conduct a program of inspections of premises of
water customers to identify cross-connections. If potential or actual cross-connections
exist, the water customer shall be notified and directed to eliminate the condition. The
water supply shall be discontinued (terminated) to any premises for failure to comply with
the provisions of this section.
D. If in the opinion of the City an immediate hazard to health is caused by the crossconnection, water service to the premises shall be immediately discontinued (terminated)
until the cross-connection has been eliminated or protected. (Ord. 2394 § 17, 2005).
13.05.180 Unlawful acts.
It is unlawful for any person, firm, corporation, or other organization of any type
whatsoever to take, or allow to be taken, water from the Mountlake Terrace water system
without a valid approval by the City of Mountlake Terrace.
A. Any person, including the officers and/or directors of any firm, corporation or other
organization of any type, who shall take water from the City of Mountlake Terrace water
system without such permit shall be guilty of a misdemeanor and subject to a penalty of
up to $1,000 and/or 90 days in jail. In addition to such penalties, there shall be a charge
by the City of Mountlake Terrace for the taking of such water at a minimum of $200.00
plus a charge at double (two times) the current rate of water taken. Said water charge may
be charged against the premises from which the water was taken and enforced by
available liens or, where applicable, against the individual, firm, corporation or other
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organization of any type, including the officers and directors thereof, who took, or
caused to be taken, said unauthorized water.
B. In addition to any penalty provided for in this chapter, any person violating or failing
to comply with any of the provisions of this chapter may be assessed a civil penalty by the
City Manager, or his/her designee, in the maximum amount of $1,000 per violation. For
continuing violations, each day of violation shall be considered a separate offense and a
separate civil penalty may be assessed for each day the violation continues. (Ord. 2394
§ 18, 2005).
13.05.190 Sanitary sewer service to City residents solely unless approved.
Sanitary sewer service shall be provided only to structures within the corporate limits
unless otherwise approved by the City Council. (Ord. 2394 § 19, 2005).
13.05.200 Sanitary sewer capital improvement and installation – General.
The fee for new sanitary sewer services shall consist of a capital improvement/buy-in
fee plus the cost of any improvements installed by the City, referred to as an installation
fee. These two fees (capital improvement/buy-in and installation) combined are referred to
as the “connection fee.”
A. Except as provided elsewhere, all sanitary sewer service laterals from existing mains
to the property line or easement edges, to existing single-family residential uses shall be
made by the City, except that the City may transfer the responsibility to the
owner/developer, including where the cost of installation exceeds the City’s flat fee;
provided, that the contractor is qualified to do the work.
B. All sanitary sewer services for new subdivisions, site developments, and other nonsingle-family residential uses shall be accomplished by the owner/developer.
C. All materials for sanitary sewer installation shall be in compliance with City
standards.
D. All sanitary sewer installations performed by owners/developers shall be subject to
appropriate plan review and permit fees, in addition to capital improvement fees and
appropriate installation fees. (Ord. 2394 § 20, 2005).
13.05.210 Sanitary sewer capital improvement and installation fees.
Sewer capital improvement and installation fees shall be imposed on new sewer
connections. The sanitary sewer capital improvement and installation fees are fully due
and payable prior to the installation/connection. Fees shall be charged according to the
schedule of capital improvement and installation as follows:
Sewer Connection Fees
Meter Size

ERU Weighting
Factor

Capital Improvement
(Buy-In) Fee

City Installation*

Total

5/8″ x 3/4″

1

$1,918

$1,700

$3,618

1″

2.5

$4,795

$1,700

$6,495

1-1/2″

5

$9,590

$1,700

$11,290

2″

8

$15,344

$1,700

$17,044

3″

16

$30,688

NA*

$30,688

4″

25

$48,951

NA*

$48,951
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*For individual single-family residential installations. Installations for development other than
individual single-family residential (e.g., subdivisions, multi-family, commercial or industrial) will be
the responsibility of the owner/developer.

(Ord. 2394 § 21, 2005).
13.05.220 Payment of water and sanitary sewer capital improvement and service
fees exceptions.
All capital improvement and installation fees shall be paid in full prior to connection to
the existing City water or sanitary sewer system. (Ord. 2394 § 22, 2005).
13.05.230 Sanitary sewer service fees – General.
The charges for sewer service shall be comprised of a base bimonthly charge and a
treatment charge based on the metered volume of water consumption.
A. Bimonthly billing for sewer will commence at the time the water meter is connected,
or at the time the sewer connection is completed, or upon expiration of the 90-day period
following written notice that sewer service is available if no connection is made. When
connection to the sewer system is delayed as allowed in accordance with MTMC
13.20.040, the bimonthly billing for sewer will be at 50 percent of the base rate for the
period of approved delay.
B. Upon shutoff of a water supply due to nonpayment or an approved request, the
consumer will continue to be billed the base bimonthly sewer service charge for the entire
period of disconnection.
C. Bimonthly sewer service charges shall not be applied to a customer that has his or
her water meter removed and the water service line capped. The customer shall incur and
be responsible for the charges associated with the removal of the water meter and
capping of the water service line. The customer shall also be responsible for the charges
associated with reactivation of the account.
D. Bimonthly sewer service charges shall not be applied upon demolition of the
structure, or upon determination by the Building Official that a unit is uninhabitable. (Ord.
2394 § 23, 2005).
13.05.240 Service to single-family residences.
The charges for sewer service to single-family residences shall be based on the water
delivered through the water service meter(s) except for the flow through meters used
exclusively for irrigation. The usage charge shall be based on the lesser of the following
two methods: (1) the consumption amount of the current billing period; or (2) the thirdlowest consumption amount of the most recent six billing periods; unless consumption for
either method is zero, in which case the other method will be used for the basis of the
usage charge. The base charge and rates (billed bimonthly), effective January 1st, for
sanitary sewer for single-family residences shall be as follows for the year specified
herein, and all subsequent years unless and until amended by the City Council:
Residential Sanitary Sewer Rates
2007 2008 2009 2010 2011 2012
Base Chg./Bi-Mo. $30.50 $31.41 $32.04 $33.00 $34.32 $35.52
Usage Chg./CCF $2.12 $2.19 $2.23 $2.30 $2.39 $2.47

(Ord. 2435 § 5, 2006; Ord. 2394 § 24, 2005).
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